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6,  May  25,  1904 389 

7,  1904 670 

8,  1905 1011 

Press  Bulletin  10,  August  11,  1904 683 
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88,  March,  1905 1112 
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101,  February,  1905 1071 

102,  March,  1905 1079 

103,  March,  1905 1092 
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105,  March,  1905 1071 

Seventeenth  Annual  Report,  1904 772,  809,  830 
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Bulletin  77,  April,  1904 40 

78,  May,  1904 208 

79,  September,  1904 803 

80,  December,  1904. 916 
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Bulletin  123,  March,  1904 145 

124,  March   1904 496,  498 

125,  May,  1904 810 

126,  May,  1904 1111 

127,  June,  1904 1066 

Seventeenth  Annual  Report,  1904 1 137 
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Kentucky  Station:  Page. 

Bulletin  113,  February,  1004 '.17 1 

114,  Juno,  1904 892 

115,  September  20,  1904 1074 

116,  December  1 ,  1904 1079,  1098 

Louisiana  Stations: 

Bulletin  77  (second  series) 153, 16S,  186 

78  (second  scries  ) 1 54 

79  (second  series),  April,  1904 204 

Sixteenth  Annual  Report ,  1903 107 

Maine  Station: 

Bulletin  102,  April,  1904 188 

103,  May,  1904 180, 181 

104,  June,  1904 365 

105,  July,  1904 349 

106,  September,  1904. .  .  _ 659, 662, 695 

107,  October,  1904 657 

108,  November,  1904 681 

109,  December,  1904. 892 

110,  December,  1904 1110 

111,  December,  1904 1057, 1138 

112,  January,  1905 : 1073,  1093 

Nineteenth  Annual  Report,  1903 107 

Maryland  Station: 

Bulletin  91 ,  February,  1904 138 

92,  March,  1904 156 

93,  May,  1904 1 54 

94,  July,  1904 593 

95,  August,  1904 592 

96,  September,  1904 665 

97,  October,  1904 703 

98,  November,  1904. 693 

99,  December,  1904 893 

Circular  Bulletin  55,  March,  1904 179 

.56  (second  edition ),  May,  1904 171 

57,  April,  1904 175 

58,  May,  1904 178 

Seventeenth  Annual  Report,  1904 306 

Massachusetts  Station: 

Bulletin  94,  March,  1904 87 

95,  March  ,1904 34 

96,  May ,1904 1 78 

97,  May,  1904 269 

98,  July,  1904 494 

99,  July,  1904 495,  499 

100,  July,  1904 454 

101,  December,  1904 903 

102,  December,  1904. 861 

Technical  Bulletin  2,  October,  1904 565 

Meteorological  Bulletins  184-186,  April-June,  1904 136 

187-189,  July-September,  1904 446 

190-192,  October-December,  1904 648 

193-194,  January-February,  1905 -  -  854 

19.5-196,  March-April,  1905 1058 
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Massachusetts  Station — Continued.  Page. 

Sixteenth  Annual  Report,  1903 333, 

334,  :ar.,  337,  3  19,  350,  365,  387,  395,  396,  400,  402,  404,  111 
Michigan  Station  : 

Bulletin  211,  April,  1 90 1 77 

212,  April,  1904 r 108 

213,  May,  1904 266 

214  May,  1904 258,  263 

2ir>,  June,  1904 361 

216,  Juno,  1904 385 

217,  July,  1904 454 

218,  August,  1904 452 

219,  September,  1904 650 

220,  October,  1904 091 

221,  November,  1904 818 

222,  December,  1904 892 

223,  January,  1905 1114 

Special  Bulletin  25,  March,  1904 07 

26,  April,  1904 281 

27,  April,  1904 260 

28,  May,  1904 250,  261 

29,  May,  1904 299 

Seventeenth  Annual  Report,  1904 750,  830 

Minnesota  Station: 

Bulletin  87,  November,  1904 868 

88,  December,  1904 890 

89,  January,  1905 956 

90,  January,  1905 , 1070,  1072,  1074,  1 102 

Eleventh  Annual  Report ,  1903 306 

Mississippi  Station: 

Bulletin  82,  September,  1 903 861 

83,  January,  1904 459,  464,  496,  518 

84,  January,  1904 862 

86,  November,  1904 992 

Circular  17,  February,  1 90  1 891 

18,  March,  1904 865 

19,  April,  1904 877 

Missouri  Station: 

Bulletin  63,  February,  1904 34 

04,  July,  1904 276 

65,  February,  1905. 1115 

Circular  of  Information  17,  1904 672 

18,  January,  1905 1124 

19,  March,  1905... 1072 

Annual  Report,  1899 209 

1900 209 

1901 209 

1902 209 

1903 130, 184,  206,  209 

Missouri  Fruit  Station: 

Bulletin  11,  June,  1904 1094 

12,  September,  1904 1080 

Biennial  Report,  1903-4 1078 
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Montana  Station:  Page. 

Bulletin  51,  ] tecember,  1 903 176 

52,  April,  1904 561 

53,  August ,  1904 704 

Tenth  Annual  Report ,  1903 744,  762, 763,  770,  773,  791,  828, 830 

Nebraska  Station: 

Bulletin  84,  June  1 ,  1904 150 

85,  October  1 1 ,  1904 586 

86,  October  15,  1904 542 

87,  February  21,  1905 1007, 1012 

Seventeenth  Annual  Report,  1903 .563,  571,  572, 606, 614 

Eighteenth  Annual  Report,  1904,  pt.  1 934 

Nevada  Station: 

Bulletin  55,  November,  1903 190 

56,  January,  1904 177 

57,  January,  1904 176 

Annual  Report,  1904 1034 

New  Hampshire  Station: 

Bulletin  102,  May,  1903 72 

103,  October,  1903 . 88 

104  (Fifteenth  Annual  Report,  1903),  November,  1903 107 

105,  January,  1904 49 

106,  February,  1904 .56 

107,  February,  1904 75 

108,  March,  1904 34 

109,  March,  1904 74 

110,  March ,  1904 49 

111,  April ,  1904 42 

112,  May,  1904 683 

113,  October,  1904 692 

114,  November,  1904 702 

115  (Sixteenth  Annual  Report,  1904),  December,  1904 854,890,934 

116,  January,  1905 - 1108 

117,  January,  1905 1065 

New  Jersey  Stations: 

Bulletin  172,  February  10,  1904 , 245 

173,  February  15,  1904 262 

174,  February  20,  1904 298 

175,  June  1 ,  1904 394 

176,  September  10,  1904 556 

177,  November  15,  1904 761 

178,  November  28,  1904 792 

179,  December  20,  1904 775 

180,  March  1,  1905 10(33 

181,  March  2,  1905 1096 

Annual  Report,  1903 442,  44o,  453,  454,  463,  464,  472,  476,  483,  493,  .501 ,  509 

New  Mexico  Station: 

Bulletin  50,  February,  1904 189 

51,  May,  1904 171 

52,  September,  1904. 1076 

53,  October,  1904 1 136 
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New  York  Cornell  Station:  page 

Bulletin  218,  April,  L904. 170 

219,June,  1904 271 

220,  June,  1 904 29.5 

221 ,  July,  1904 355 

222,  September,  1004 095 

223,  November,  1904 681 

224,  November,  1904. 681 

225,  February,  1905 1024 

Seventeenth  Annual  Report,  1904 934 

New  York  State  Station: 

Bullet  in  2  is,  March,  1904 50,  369 

249,  March,  1904 79,  SO 

250,  March,  1904 18 

251,  October,  1904 480 

252,  May ,  1904 453 

253,  August,  1904 556 

254,  August,  1904 578,  579 

255,  September,  1904 584 

256,  October,  1904 784 

257,  December,  1904 796,  797 

258,  December,  1904 S99, 900 

259,  December,  1904 907,  90S 

260,  December,  1904 934 

261,  January,  1905 1018 

262,  January,  1905 994 

263,  March,  1905 1 125 

Twenty-second  Annual  Report,  1903 648,  724 

North  Carolina  Station: 

Twenty-sixth  Annual  Report,  1903 740,  74S,  757,  758,  830 

North  Dakota  Station  : 

Bulletin  61,  May,  1904 204 

62,  November,  1904 882 

63,  November,  1904 896 

Fourteenth  Annual  Report,  1903 131 , 

136, 137, 139,  140, 146, 148, 152,  156,  182,  188, 199,  209 
Ohio  Station: 

Bulletin  146,  December,  1903 53 

147,  January,  1904 77 

148,  February,  1904 171 

149,  March,  1904 163 

150,  May,  1904 752 

153,  August,  1904 775 

154,  September,  1904 779 

155,  October,  1904 81 1 

1.56,  November,  1904 870, 886 

157,  December,  1904 974 

158,  January,  1905 1083 

159,  March,  190.5 1061 

Twenty-first  and  Twenty-second  Annual  Reports,  1901-2 831 

Oklahoma  Station: 

Bulletin  62,  May,  1904 98 

(13,  May,  1904 99 

64,  January,  1905 - 890 

Thirteenth  Annual  Report,  1904 343,  3.5.5,  377,  384,  387,  397,  404,  411 
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Oregon  Station:  Page. 

Bulk-tin  77,  December,  1903 47 

78,  March,  1904.. 94 
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Hon.  Joseph  II.  Brigham,  whose  death  occurred  suddenly  June  29, 
was  the  third  person  to  occupy  the  position  of  Assistant  Secretary  of 
this  Department  since  it  was  raised  to  the  first  rank.  In  point  of 
service  his  term  was  longer  than  that  of  either  of  his  predecessors, 
extending  over  seven  years,  which  marked  a  period  of  the  greatest 
development  in  the  history  of  the  Department. 

Colonel  Brigham  had  been  for  many  years  a  National  figure  in  agri- 
culture, and  prominently  identified  with  many  of  the  more  important 
movements  for  agricultural  advancement.  He  early  attained  promi- 
nence in  the  Grange,  being  twice  elected  to  the  position  of  master  of 
the  Ohio  State  Grange,  and  he  served  for  nine  years  as  master  of  the 
National  Grange.  The  latter  office  gave  him  a  position  of  wide  influence 
and  made  him  the  representative  of  that  great  organization  in  the  agri- 
cultural matters  of  the  day. 

His  connection  with  the  experiment  station  movement,  and  espe- 
cially with  the  Ohio  Station,  was  one  of  which  he  was  justly  proud. 
During  his  term  in  the  State  senate  in  1882  he  introduced  and  secured 
the  passage  of  an  act  establishing-  a  State  experiment  station,  and  appro- 
priating $3,000  a  year  for  its  maintenance.  From  the  first  he  was  quite 
closely  identified  with  the  organization  and  development  of  that  station, 
for  he  was  called  upon  by  the  governor  to  suggest  the  members  of  the 
board  of  control,  and  as  the  founder  of  the  station  his  counsel  was 
sought  on  important  points.  At  that  time  there  were  barely  a  half 
dozen  stations  in  existence  in  the  whole  country,  and  there  were  few 
people  who  appreciated  the  value  of  an  experiment  station  or  realized 
what  it  should  be. 

Upon  the  reorganization  of  the  station  under  the  Hatch  Act  in  1888 
he  was  appointed  a  member  of  the  board  of  control,  which  position  he 
held  until  1895.  It  was  partly  through  his  efforts  that  funds  were 
secured  for  moving  the  station  to  its  present  location,  and  he  lent  his 
aid  in  obtaining  from  the  State  the  liberal  appropriations  for  mainte- 
nance and  for  buildings  which  have  enabled  it  to  grow  to  its  present 
proportions. 
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It  was  during  Colonel  Brigham's  incumbency  as  master  of  the 
National  Grange  thai  thai  organization  became  a  strong  advocate  of 
the  experiment  stations,  and  threw  the  weight  of  its  influence  in  sup- 
port of  the  Hatch  Act,  then  pending  in  Congress.  On  that  occasion 
he  headed  a  legislative  committee  of  the  National  Grange  which  was 
in  constant  consultation  and  cooperation  with  an  agricultural  college 
committee,  whose  efforts  were  heing  directed  toward  the  passage  of 
the  experiment  station  bill.  The  two  thing-  which  Colonel  Brigham's 
committee  stood  for  especially  were  the  guarding  of  the  expenditures 
for  original  investigation  and  the  State  control  of  the  details  of  the 
work. 

A  few  years  later,  when  the  second  Morrill  Act  was  under  consid- 
eration, he  again  appeared  as  chairman  of  a  legislative  committee  of 
the  Grange  to  promote  the  interests  of  agricultural  instruction.  His 
committee  at  first  contended  that  the  new  appropriation  should  he 
assigned  entirely  to  instruction  in  agriculture,  and  for  a  time  withheld 
its  support  of  the  measure  in  maintaining  this  contention.  Later  a 
compromise  was  effected  in  the  wording  of  the  hill,  and  the  clause 
restricting  the  application  of  the  money  to  instruction  in  agriculture 
and  the  mechanic  arts  was  written  in  a  conference  with  Colonel  Brig- 
ham  and  his  committee,  which  brought  the  support  of  the  National 
(  i range. 

Throughout  his  life  he  remained  a  stanch  friend  and  supporter  of 
the  experiment  stations  of  the  country,  in  the  making  of  which  he 
had  played  a  no  small  part;  and  their  success  and  advancement  to  a 
position  of  great  national  importance  was  a  source  of  pride  and  grati- 
fication to  him. 

Colonel  Brigham  was  born  December  12,  L838,  and  hence  was  in  his 
sixty-sixth  year  at  the  time  of  his  death.  His  military  title  was  Avon 
in  service  during  the  civil  war.  for  which  he  enlisted  in  L861.  He 
served  throughout  the  war  ami  was  mustered  out  of  service  as  colonel 
of  the  Sixty-ninth  Ohio  Volunteer  Infantry.  After  the  war  he  set- 
tled in  Fulton  County.  Ohio,  where  he  engaged  in  farming.  He  held 
various  offices  under  the  people  of  his  State  and  county,  serving  three 
terms  as  sheriff  of  Fulton  County,  one  term  in  the  State  senate,  for 
six  years  as  a  member  of  the  Ohio  State  Board  of  Agriculture,  during 
one  year  of  which  he  was  president  of  that  body.  He  also  served 
upon  the  hoard  of  trustee-  of  the  Ohio  State  University  and  as  presi- 
dent of  the  Ohio  State  hoard  of  managers  of  the  penitentiary.  In 
March.  L897,  lie  was  appointed  by  President  McKinleytobe  Assistant 
Secretary  of  Agriculture. 

During  his  term  of  service  in  the  latter  office,  inaddition  to  his  other 
duties,  he  was  called  upon  to  give  much  attention  to  the  exhibits  pre- 
pared by  this  Department  for  exposition  purposes,  and  was  selected 
as  the  Department  representative  on  the  Government  board  for  the 
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Omaha,  Buffalo,  Charleston,  and  St.  Louis  expositions.  In  each  case 
lie  was  chairman  of  the  Government  board,  a  position  of  much  respon- 
sibility and  involving  the  administration  of  large  funds.  The  success 
not  only  of  the  Department's  exhibits,  but  of  the  Government  exhibit 
as  a  whole  at  these  expositions,  was  due  in  no  small  measure  to  his 
efficient  administration. 

The  resolutions  passed  by  the  chiefs  of  the  bureaus  and  divisions  of 
the  Department  at  the  time  of  his  death  are  a  fitting  tribute  to  his 
career  and  to  the  esteem  in  which  he  was  held: 

"During a  service  of  over  seven  years  as  Assistant  Secretary.  Colonel 
Brigham,  by  his  qualities  of  heart  and  head,  deserved  and  gained  the 
confidence  of  all  with  whom  he  had  official  relations.  In  addition,  he 
won  the  persona]  regard  of  all  who  knew  him.  The  lasting  achieve- 
ments of  his  busy  life,  especially  his  services  to  agriculture,  have  won 
for  his  name  an  enduring  renown,  no  less  marked  than  the  love  and 
affection  which  follow  him  to  the  grave." 

In  a  recent  address  delivered  by  Prof.  T,  C.  Chamberlin,  of  the 
University  of  Chicago,  a  strong  plea  was  made  for  the  importance  of 
research,  both  from  the  standpoint  of  pure  science  and  its  influence 
upon  the  progress  of  learning,  and  also  from  that  of  utilitarian  ends. 
Much  of  what  was  said  has  a  direct  bearing  upon  agricultural  educa- 
tion and  research,  and  examples  from  the  work  of  the  experiment 
stations  were  cited  to  enforce  the  speaker's  deductions. 

The  title  of  the  address  was  The  State  University  and  Research/' 
and  the  occasion  of  its  delivery  was  the  semicentennial  jubilee  of  the 
University  of  Wisconsin.  Professor  Chamberlin  laid  down  the  broad 
proposition  that '"the  fundamental  promotion  of  education  lies  in  an 
increase  of  the  intellectual  possessions  of  a  people,  and  in  the  mental 
activities  and  attitudes  that  grow  out  of  the  getting,  the  testing,  and 
the  using  of  these  possessions.  .  .  .  True  ideas  work  incessantly  and 
unswervingly  toward  a  destined  end,  while  the  thousand  little  waves 
of  merely  personal  influence  cross  one  another's  paths  and  work  one 
another's  destruction.  Determinate  truth  is  radioactive,  and  sends 
forth  a  constant  stream  of  penetrating,  illuminating  emanations,  to 
which  only  the  most  leaden  intellect  is  opaque.  The  discoverers  of 
great  truths  and  the  authors  of  great  ideas  are  the  great  educators." 

He  maintained  that  the  education  of  the  individual  does  not  neces- 
sarily secure  real  educational  advancement,  for  if  we  convey  to  the 
rising  generation  only  such  ideas  as  have  been  inherited,  the  summit- 
level  of  education  is  not  raised.  ''There  is  only  a  Chinese  dead-level 
of  ancestral  propagation;"  and,  it  may  be  added,  this  represented  to  a 
considerable  extent  the  condition  of  agricultural  education  up  to  within 
quite1  recent  times.     Some  progress  was  made  by  voluntary  research 
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and  by  the  accretions  of  common  experience,  but  the  fundamental 
basis  of  progress  was  very  largely  lacking. 

To  secure  laudable  progress  in  the  fundamental  condition  of  educa- 
tion, Professor  Chamberlin  held  that  systematic  provision  for  scientific 
research  is  requisite,  and  he  used  the  term  in  a  broad  sense  to  include 
rigorous  investigation  in  any  field.  '"To  give  this  research  its  best 
adaptations  to  the  needs  of  a  people,  it  should  be  systematically  con- 
trolled in  the  lines  most  tributary  to  these  needs.  To  make  the  results 
available  to  all  who  will  use  them,  suitable  means  for  dissemination 
are  requisite.  Inevitably  the  highest  intellectual  training  will  grow 
out  of  this,  for  such  training  is  both  the  prerequisite  and  the  outcome 
of  the  struggle  to  find  truth  and  to  test  it.  Out  of  this  training  will 
come  the  best  possible  development  of  intellectual  capacity,  of  right 
attitude  toward  truth,  and  of  considerate  action  controlled  by  the 
scientific  spirit." 

The  change  which  has  taken  place  in  Wisconsin  in  the  attitude 
toward  agricultural  questions,  as  a  result  of  the  research  and  extension 
work  which  has  been  carried  on,  was  cited  by  the  speaker  in  illustra- 
tion of  the  application  and  far-reaching  importance  of  this  phase  of 
education.  He  said:  ' '  It  was  my  privilege  to  compare  the  agricultural 
conventions  of  this  State  at  two  periods  separated  by  a  decade,  within 
which  the  experiment  station  became  a  potent  influence.  The  domi- 
nant intellectual  and  moral  attitude  of  the  earlier  period  was  distinctly 
disputatious  and  dogmatic.  Opinions  and  floating  notions  played  the 
part  that  should  have  been  reserved  for  demonstrations.  Interpreta- 
tions were  loose  and  close  analysis  rare.  In  the  second  period  the 
dominant  attitude  was  that  of  a  scientific  conference.  Opinions  were 
replaced  by  demonstrations  or  by  tentative  hypotheses.  Conviction 
was  sought  by  the  presentation  of  determinate  facts,  gathered  by 
experiment  and  laborious  observation,  carefully  analyzed,  and  cau- 
tiously interpreted.  The  whole  was  characterized  by  a  notable  approach 
to  the  methods  of  approved  scientific  procedure.  The  intellectual  and 
moral  contrast  of  the  two  periods  was  one  of  the  most  pronounced 
expressions  of  advance  in  the  higher  education  in  a  great  mass  of  people 
in  the  midst  of  practical  life  which  it  has  ever  been  my  privilege  to 
witness." 

This  is  a  very  strong  statement  and  a  high  tribute  to  the  intellectual 
and  moral  uplift  growing  out  of  this  work — a  phase  of  the  result 
which  has  seldom  been  fully  appreciated;  hut  the  counterpart  of  the 
changed  condition  described  in  Wisconsin  can  be  found  in  many  other 
States  in  the  Union  to-day,  and  it  is  after  all  of  far  deeper  signifi- 
cance than  the  more  tangible  material  results. 

As  bearing  upon  the  relative  importance  of  education  for  the  indi- 
vidual and  investigation  for  the  masses.  Professor  Chamberlin 
expressed  his  conviction  that  while  it  is  a  legitimate  function  of  the 
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State  to  train  boys  to  be  farmers,  it  is  "a  much  higher  and  truer  func- 
tion to  develop  the  science  of  agriculture,  to  increase  the  intellectual 
activity  of  every  farmer,  to  improve  the  agricultural  art  on  every 
farm,  and  by  such  improved  art  to  furnish  better  and  safer  food  to 
every  citizen." 

Thus,  without  disparaging  or  underrating  the  value  of  educating  the 
individual,  systematic  investigation,  which  extends  the  sum  of  human 
knowledge  along  useful  lines  and  disseminates  the  results  so  as  to  make 
them  available  to  all  who  will  use  them,  is  given  a  fundamental  signifi- 
cance and  a  place  of  paramount  importance  in  the  general  scheme  of 
education. 

The  thesis  is  not  a  new  one  in  science,  but  it  is  given  a  new  force  by 
its  application  to  research  in  agriculture.  Few  lines  could  be  found 
which  furnish  more  tangible  or  convincing  evidence  of  the  value  of 
investigation;  and  the  plan  of  organization  under  which  it  has  been 
carried  on,  coupled  with  the  prompt  dissemination  of  information 
through  bulletins,  the  farmers'  institutes,  and  other  agencies,  has  been 
singularly  suited  to  popularize  it  and  give  it  wide  influence. 

Investigation  has  preceded  and  made  possible  the  new  agricultural 
education,  as  well  as  created  the  demand  for  it;  and  while  the  needs  of 
the  people  engaged  in  the  art  were  being  studied  systematically,  and 
the  masses  enlightened  by  bringing  the  results  to  their  doors,  a  science 
of  agriculture  was  being  gradually  built  up  by  the  classification  of  exist- 
ing knowledge  and  the  contribution  of  much  that  is  new.  The  move- 
ment has  reached  a  position  where  it  is  attracting  the  attention  of  men 
of  science  in  other  lines,  and  incidentally  it  has  done  much  to  popu- 
larize scientific  research  as  a  whole  and  to  give  confidence  in  its  utility. 
It  is  interesting  that  Professor  Chamberlin,  with  his  wide  familiarity 
with  research  in  various  branches  of  science,  should  have  drawn  the 
principal  illustration  in  his  argument  for  research  from  agriculture; 
and  seldom,  it  may  be  noted,  has  the  case  for  agricultural  research 
been  presented  more  forcefully. 

The  bulletin  on  the  Agricultural  Experiment  Stations  in  Foreign 
Countries,  issued  b}T  this  Office  over  two  years  ago,  has  been  thor- 
oughly revised,  and  the  revision  is  now  in  press.  The  original  edition 
was  regarded  quite  largely  as  preliminary  and  intended  to  serve  as  a 
basis  for  a  more  complete  collection  of  data.  Clippings  from  it 
were  sent  to  the  directors  of  the  stations  and  agricultural  officials 
abroad  for  revision,  and  in  this  way  most  of  the  data  have  been  veri- 
fied and  supplemented. 

As  compared  with  the  original  bulletin,  which  listed  about  730  experi- 
ment stations  and  similar  institutions,  this  bulletin  contains  accounts  of 
798  such  institutions  arranged  in  alphabetical  order  by  countries  and 
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cities.  Among-  these,  however,  are  included  many  institutions  which 
for  lack  of  further  information  are  mentioned  in  the  bulletin  by 
title  only,  and  a  quite  large  number  of  experimental  fields,  labora- 
tories, and  other  enterprises  which  in  this  country  would  not  be  called 
stations.  Briefly  stated,  the  list  includes  the  various  agencies  of  dif- 
ferent kinds  and  grades  for  experiment  and  investigation  in  agriculture 
and  for  the  protection  and  information  of  farmers.  Purely  as  a  mat- 
ter of  convenience,  these  agencies  may  be  referred  to  collectively  as 
"stations."  As  far  as  possible  an  attempt  has  been  made  to  give  an 
idea  of  the  systems  in  the  different  countries,  and  this  is  followed  by 
a  description  of  the  individual  stations,  their  origin,  personnel,  equip- 
ment, revenue,  and  lines  of  work. 

The  revised  bulletin  demonstrates  not  only  the  world-wide  extent 
of  the  station  movement  at  the  present  time,  but  also  the  substantial 
growth  of  the  movement  during  the  past  two  years.  Nearly  every 
civilized  country  of  the  globe  now  has  its  system  of  institutions  for 
research  in  agriculture.  The  most  notable  exception  in  Europe  is 
Greece,  where,  so  far  as  can  be  learned,  there  are  no  stations  or  similar 
agencies  in  operation.  In  Asia  there  are  a  goodly  number  of  stations, 
located  in  Russia.  Japan,  and  British  India.  The  Chinese  Empire 
represents  a  large  area  which  is  entirely  without  stations,  and  the 
same  condition  applies  to  Turkey,  Persia,  Afghanistan,  and  Beloochis- 
tan.  Africa  has  quite  a  large  number  of  stations  in  the  English, 
French,  and  German  colonies,  and  several  of  these  are  of  quite  recent 
origin.  There  are  no  stations  as  yet  in  Mexico  or  in  Central  America 
except  in  British  Honduras,  where  a  botanical  garden  is  located;  and 
of  the  South  American  countries  no  trace  has  been  obtained  of  any 
stations  in  Bolivia,  Colombia.  Ecuador,  Patagonia,  Peru,  Uruguay,  or 
Venezuela.  Australia  and  New  Zealand  have  a  large  number  of  sta- 
tions of  various  kinds,  which  are  actively  studying  the  practical  prob- 
lems suggested  by  the  agriculture  of  those  countries. 

The  largest  number  of  separate  agencies  for  investigation  and 
experiment  in  agriculture  is  found  in  Russia,  in  spite  of  the  fact  that 
the  movement  is  comparatively  recent  there.  That  country  has  115 
such  establishments  and  three  experimental  forests.  Many  of  them 
are  small  demonstration  fields,  established  for  the  purpose  of  instruct- 
ing the  peasants  or  of  introducing  new  agricultural  industries;  others 
serve  as  the  centers  for  the  production  and  distribution  of  improved 
varieties  of  seeds  and  plants,  and  some  arc  conducted  as  institutions 
for  research.  There  are  a  number  of  stations  for  special  crops,  such  as 
tobacco,  sugar  beets,  silk,  cotton,  olives,  tea,  wines,  and  other  products. 

In  Germany  there  are  listed  87  stations;  in  France,  74;  in  Japan, 
58;  in  Austria,  4<>;  in  Australia,  35;  in  Great  Britain,  32;  in  Sweden, 
26;  in  Italy,  25;  in  Hungary,  22;  in  Belgium,  16;  in  Norway,  12;  in 
Switzerland,  11;  in  Denmark,  10,  and  in  the  Netherlands,  7. 
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A  comparison  of  foreign  and  American  experiment  stations  makes 
it  apparent  that  the  latter  represent  a  distinct  class  of  institutions, 
which  are  the  product  of  their  environment.  The  exact  prototypes 
or  counterparts  of  the  American  stations  are  not  found  in  any  other 
country,  either  in  scope,  organization  and  management,  or  in  relation 
to  the  farming  community  and  the  promotion  of  agriculture  in  general. 
The  American  station  is  an  adaptation  of  the  European  station  to  the 
conditions  and  requirements  of  this  country,  and  thus  presents  many 
unique  features. 

Taken  as  a  whole,  the  foreign  experiment  stations  are  working  in 
the  main  independently  of  one  another,  there  being  very  little  coop- 
eration between  the  stations  of  any  country  or  with  the  central  depart- 
ment of  agriculture.  Such  cooperation,  which  is  becoming  more 
extensive  in  this  country  each  year,  may  be  regarded  as  one  of  the 
characteristic  features  of  the  American  system. 

Attention  is  called  to  abstracts  given  elsewhere  (pp.  15-17).  describ- 
ing the  utilization  of  strongly  condensed  light  at  right  angles  to  the 
plane  of  the  microscope.  The  mechanism  of  the  microscope  employed 
does  not  differ  from  those  in  common  use.  the  only  difference  being 
in  the  sidewise  illumination,  so  focussed  as  to  render  the  smallest 
particles  visible  by  their  reflecting  the  light  thrown  upon  them. 

The  early  experiments  with  this  new  microscope  indicated  that  it 
was  adapted  to  use  only  with  liquids,  and  studies  of  glycogen,  pro- 
teids,  urine,  etc.,  of  great  exactness  were  reported.  Recently"  it  has 
been  found  to  be  adapted  to  studying  living  organisms,  and  especially 
bacteria.  It  is  claimed  that  with  the  focal  illumination,  micro-organ- 
isms one-fourth  of  a  micromillimeter  in  size  can  be  readily  distin- 
guished in  form,  without  any  preliminary  cultivation,  staining  or  other 
process. 

Of  course  only  objects  having  a  different  refractive  index  from  that 
of  the  medium  in  which  they  are  suspended  can  be  viewed  with  this 
new  form  of  instrument,  but  with  it  it  seems  possible  to  open  up  an 
entirely  new  field  of  investigations  in  physiological  chemistry,  bacte- 
riology, and  related  branches. 

a  British  Med.  Jour.,  1904,  No.  2275,  Epit,  p.  20. 
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BUILDING  AT  THE  MINNESOTA  COL 
OF  AGRICULTURE. 


A  building,  to  be  used  in  connection  with  the  instruction  in  live 
stock  at  the  Minnesota  School  and  College  of  Agriculture,  is  now  in 
process  of  construction  and  will  be  completed  during  the  fall.  The 
building  will  serve  as  headquarters  for  the  live  stock  department  of 
the  station,  as  well  as  the  college,  but  is  designed  principally  for  the 
instruction  in  live  stock  judging  and  other  branches  of  animal  hus- 
bandry. 

It  is  quite  unique-for  a  building  of  this  sort,  and  includes  a  number 
of  features  not  usually  found  in  the  live  stock  pavilion  or  the  barn. 
It  is  in  fact  a  combination  of  the  live  stock  pavilion,  with  recitation 
rooms  and  offices,  and  the  stable.     The  stables  accommodate  only  a 


Fig.  1. — North  elevation,  live  stock  building,  Minnesota  College  of  Agriculture. 

limited  number  of  animals  and  are  intended  for  temporary  use,  to 
house  the  animals  while  they  are  being  used  for  instruction  purposes. 
Stock  for  this  purpose  is  frequently  borrowed  in  order  to  obtain 
suitable  specimens  for  illustration,  and  such  animals  will  be  stabled  in 
the  barn  forming  a  part  of  this  building  while  they  are  at  the  college 
grounds.  Stock  belonging  to  the  college  will  also  be  more  conveni- 
ently housed  in  this  building  during  the  period  when  it  is  being  used. 
The  new  building  will  be  of  brick,  with  blue  limestone  foundation 
and  Indiana  buff  Bedford  stone  trimmings,  and  will  have  a  slate  roof. 
It  will  have  a  frontage  of  136  feet,  with  a  depth  of  76  feet  in  the  main 
part.  As  shown  bjT  the  front  elevation  (rig.  1),  it  presents  the  appear- 
ance of  a  central  part  with  wings  on  either  side. 
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The  centra]  portion  of  the  building-  is  two  stories  high.  The  first 
floor  (fig.  2)  is  occupied  by  an  arena  extending  across  the  entire  front, 
with  class  rooms  at  either  end,  which  can  be  cut  off  by  sliding  doors. 
The  arena  proper  is  provided  with  a  tan  bark  floor  25  by  104  feet  in 
extent,  making  it  possible  to  study  the  gait  of  a  horse  without  going- 
out  of  the  building.  The  central  part  has  an  amphitheater  at  the 
back,  seating  225  persons.  The  two  class  rooms  in  the  wings  are  each 
36^  bv  54  feet,  and  will  accommodate  about  150  students  each,  the 


Fig.  2. — First-floor  plan,  live  stock  building.  Minnesota  College  of  Agriculti 


seats  being  arranged  in  semicircular  form.  All  can  be  thrown 
together  into  one  large  audience  room  for  demonstrations  or  meetings. 
The  animals  will  be  brought  up  to  the  arena  from  the  stables  below 
over  inclines  built  at  an  easy  grade.  Between  the  tan  bark  floor  and 
the  front  of  the  building  will  be  an  area  covered  with  a  brick  floor, 
which  can  be  used  for  instruction  in  harnessing  and  hitching  up  teams, 
grooming  horses,  etc. 
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The  second  floor  of  the  building  (tig.  3)  will  contain  two  offices  for 
the  department  of  animal  husbandry,  a  workroom,  a  museum,  and  a 

class  room  for  animal  feeding.  The  workroom  will  be  used  for  the 
study  of  pedigrees,  the  keeping  of  feeding  records,  and  for  micro- 
scopic work.  It  will  be  22  by  28  feet,  while  the  museum  and  class 
room  will  each  be  30  by  39  feet  in  size.  On  this  floor  will  also  be 
located  a  dark  room,  toilet,  and  a  vault  for  the  storage  of  records  and 
other  valuable  books. 

In  the  left  or  east  wing  are  located  the  stables  for  the  live  stock,  in 
a  basement  and  subbasement.     The  land  slopes  away  from  the  front 


Fig.  3. — Second-floor  plan,  live  stock  building.  Minnesota  <  tollege  of  Agriculture. 

jjfcsuch  a  way  as  to  make  both  the  basement  and  the  subbasement  almost 
entirely  above  ground.  The  subbasement  will  be  used  for  rattle",  and 
the  floor  above  for  horses.  This  winy  runs  back  something  over  50 
feet  beyond  the  main  part,  so  that  on  the  basement  floor  (horse  barn) 
it  has  a  depth  of  120  feet  from  front  to  back,  and  a  width  of  4.0  feet, 
The  subbasement,  or  cattle  barn  (tig.  1),  will  have  a  cement  floor 
and  be  provided  with  iron  stable  fittings.  It  will  contain  a  number  of 
box  stalls,  and  a  root  cellar,  which  will  extend  into  the  side  hill;  and 


LIVE    STOCK    BUILDING    AT    THE    MINNESOTA    COLLEGE.  11 


v.— * 


V- 


V~J 


w-+ 


jtig.  4.— Subbasement  (cattle  barn),  live  stock  building,  Minnesota  College  of  Agriculture. 
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Fig  5.— Basement  (horse  barn)  live  stock  building,  Minnesota  College  of  Agriculture. 
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will  be  provided  with  hay  chutes,  a  manure  chute,  and  a  ventilation 
system.  The  tunnel  furnishing-  the  building  with  heat  from  the  central 
heating  plant  will  enter  the  building-  through  the  subbasement. 

The  horse  barn  (tig.  5),  located  on  the  floor  above,  will  also  be  pro- 
vided with  box  stalls,  and  in  the  front  part  will  contain  a  large  wagon 
room.  On  this  floor  will  also  be  located  the  bins  for  grain,  two  rooms 
for  attendants,  and  a  toilet.  The  hay  loft  will  be  in  the  attic  above 
the  portion  of  the  wing  used  for  stables.  The  finish  in  the  stables  will 
be  in  the  rough  brick;  the  bedrooms  will  be  plastered  and  finished  in 
pine,  as  will  also  the  offices. 

The  building  is  being  erected  out  of  a  State  appropriation  made  by 
the  last  session  of  the  legislature  and  now  available.  It  will  cost,  with 
equipment,  about  $33,000  to  §35,000.  It  will  be  heated  from  the  cen- 
tral heating  plant  of  the  college,  and  lighted  throughout  by  electricity. 
It  is  centrally  located,  convenient  to  the  cattle  stables  and  the  hog  and 
sheep  barns,  and  adjacent  to  the  building  erected  a  few  years  ago  for 
slaughtering,  cutting  up,  and  curing  meats. 


RECENT  WORK  IN  AGRICULTURAL  SCIENCE. 
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Comparison  of  methods  for  the  estimation  of  soil  acidity,  F.  P.  Veitch  (Jour. 
Amer.  Chem.  Soc,  26  (1904),  No.  6,  ]>p.  637-66$). — Comparative  studies  of  the  sodium 
chlorid  method  devised  by  Hopkins,  Pettit,  and  Knox  (E.  S.  R.,  14,  p.  Ill)  and  the 
limewater  method  devised  by  the  author  (E.  8.  R.,  14,  p.  418)  are  reported.  From 
the  results  obtained  the  author  concludes  that  in  the  sodium  chlorid  method  "there 
is  no  setting  free  of  appreciable  quantities  of  hydrochloric  acid,  and  that  there  is 
practically  no  reaction  between  the  organic  matter  and  the  salt  solution,  whereby 
difficultly  soluble  organic  acids  are  dissolved,  but  that  the  acidity  of  the  nitrate  (or 
that  acidity  which  is  greater  than  would  be  given  by  water  under  the  same  condi- 
tions) is  due  to  the  solution  of  alumina  or  some  other  acid-salt  yielding  base.  It 
appears  that  the  hydrated  neutral  silicates  or  aluminates  are  quite  strongly  attacked 
by  the  salt  solution,  resulting  in  the  replacement  of  aluminum  by  sodium,  or  a  break- 
ing up  of  the  compound,  and  the  consequent  formation  of  an  acid  solution  of  alumi- 
num chlorid,  the  titration  of  which,  with  alkali,  constitutes  the  apparent  acidity  as 
determined  by  this  method." 

He  further  concludes  that  the  method  can  not  be  relied  on  for  the  determination  of 
the  total  apparent  acidity  of  a  soil,  or  to  show  the  acidity  injurious  to  sensitive  crops. 
"A  soil  limed  in  accordance  with  the  results  of  the  sodium  chlorid  method  is  never 
alkaline  unless  indeed  the  lime  requirement  by  this  method  is  as  great  as  the  lime 
requirement  by  the  limewater  method." 

It  is  plain  that  the  limewater  method  "shows  the  maximum  lime  requirements 
of  soils — that  is,  it  shows  the  amount  of  lime  required  under  the  most  favorable  con- 
ditions of  distribution  to  make  them  alkaline  in  reaction,"  and  it  is  believed  to  be 
"the  wisest  practice  to  apply  lime  in  sufficient  quantities  to  render  the  cultivated 
soil  slightly  alkaline  in  reaction,  and  consequently  to  use  a  method  which  will  indi- 
cate this  quantity." 

The  limewater  method  as  modified  and  improved  is  as  follows:  "To  determine 
the  reaction  of  a  soil:  About  10  gm.  of  soil  are  treated  with  100  cc.  of  distilled  water 
in  a  Jena  flask  and  allowed  to  stand  over  night.  Fifty  cubic  centimeters  of  the  super- 
natant liquid  are  carefully  drawn  off  and  boiled  with  a  few  drops  of  phenolphthalein 
in  a  covered  Jena  beaker  until  the  appearance  of  the  pink  color  or  to  a  volume  of 
about  5  cc.  with  no  development  of  color.  The  pink  color  shows  the  soil  to  be  alka- 
line, while  no  color  shows  it  to  be  acid  or  neutral. 

"To  determine  the  degree  of  acidity:  To  three  portions  of  soil,  each  consisting  of 
as  many  grams  as  the  standard  limewater  contains  milligrams  of  lime  (CaO)  per 
cubic  centimeter,  add  50  to  60  cc.  of  distilled  water  and  different  amounts  of  standard 
limewater.  For  example,  to  the  first  add  10  cc,  to  the  second  20  cc,  and  to  the 
third  30  cc  of  limewater.  Dry  down  at  once  on  the  steam  bath,  transfer  to  stop- 
pered Jena  flasks  with  100  cc.  of  distilled  water,  allow  to  stand  over  night,  with 
occasional  shaking,  draw  off  50  cc,  place  in  a  Jena  beaker,  add  a  few  drops  of 
phenolphthalein  solution,  and  boil  until  the  appearance  of  the  pink  color;  or,  in 
14 
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case  no  color  is  developed,  to  a  volume  of  about  5  cc.  Then,  with  two  portions  of 
treated  soils,  one  of  which  has  been  rendered  alkaline  by  the  limewater  and  the 
other  of  which  is  still  acid,  as  guides,  prepare  three  fresh  portions  of  10  gm.  each 
and  add  limewater  as  before,  except  that  the  amount  added  to  a  dish  differs  from 
that  added  to  another  by  1  or  2  cc.  Dry,  take  up  with  100  cc.  of  water,  allow  to 
stand,  draw  off,  and  treat  exactly  as  before.  The  smallest  amount  of  limewater 
which  gives  the  characteristic  pink  color  is  taken  as  the  acidity  equivalent  of  the 
soil.  Each  cubic  centimeter  of  standard  limewater  is  equivalent  to  an  acidity  of 
0.  01  per  cent  expressed  as  calcium  oxid. 

"It  is  essential  that  the  distilled  water  used  be  free  from  alkalis  and  acid." 

Notes  on  rapid  soil  analysis,  V.  Edwards  ( Chem.  News,  89  ( 1904  ),  No.  2316,  pj>. 
183,  184)  ■ — Rapid  methods  of  determining  water,  phosphoric  acid,  iron  and  alumina, 
lime,  potash,  and  nitrogen  are  briefly  described,  and  the  significance  of  these  various 
determinations  with  reference  to  the  use  of  fertilizers  is  briefly  discussed. 

On  the  determination  of  phosphoric  acid  as  magnesium  pyrophosphate, 
K.  K.  Jakvinen  (Ztschr.  Analyt.  CJiem.,  43  {1904),  No.  5,  pp.  279-282).—  The  author 
claims  that  dimagnesium-ammonium  phosphate  is  precipitated  and  accurate  results 
are  thus  assured  when  precipitation  is  effected  as  follows:  Make  the  phosphoric  acid 
solution  feebly  alkaline  with  ammonia  and  pour  the  solution  slowly  with  constant 
stirring  into  a  perfectly  neutral  solution  of  a  mixture  of  magnesium  chlorid  and 
ammonium  chlorid  (102  gm.  of  the  former  and  53  gm.  of  the  latter  per  liter),  using 
about  10  cc.  of  the  solution  to  each  0.1  gm.  of  phosphoric  acid.  The  precipitate  is 
crystalline  and  forms  slowly  ami  should  carry  down  with  it  all  free  ammonia. 
Otherwise  trimagnesium-ammonium  phosphate  is  formed  and  the  results  are  too 
high. 

The  volumetric  determination  of  potash  in  the  form  of  double  hyposul- 
phite of  potassium  and  bismuth,  W.  Kdster  and  M.  Grcters  (Ztschr.  Anorgan. 
Chem.,  36  (1903),  pp.  3/3-331;  abs.  in  Bid.  Soc.  Chim.  Paris,  3.  ser.,  32  {1904),  No.  11, 
]>.  701). — This  is  an  account  of  tests  of  Carnot's  method,  which  is  condemned  a- 
unreliable. 

The  determination  of  nitrogen,  L.  Debourdeaux  (Bui.  Soc.  Chim.  Paris,  ■!.  ser., 
31  (1904),  No.  10,  pp.  578-580). — A  method  is  described  which  it  is  claimed  converts 
the  nitrogen  of  the  following  groups  of  nitrogenous  substances  into  ammonia  with- 
out mixture  of  ainins:  Oxidation  compounds  of  nitrogen,  hydroxylamin,  nitrogen 
derivatives  of  which  the  nitrogen  nucleus  contains  a  phenol  group,  nitriles,  cyanids 
and  double  cyanids,  cyanates  and  sulphocyanates,  amids  and  imids  in  which  the 
nitrogen  is  not  further  replaced  by  a  carbon  radical,  and  amins  with  an  acid  radical. 

The  determination  is  made  in  a  modified  Schloesing  apparatus  of  glass  as  follows: 
Distill  the  substance  nearly  to  dryness  with  50  gm.  of  crystallized  potassium  hyposul- 
phite and  200  cc.  of  a  solution  of  potassium  monosulphid.  The  latter  solution  is 
obtained  by  saturating  a  given  volume  of  potash  solution,  36°  B.,  with  hydrogen 
sulphid  and  mixing  this  with  an  equal  volume  of  untreated  solution.  Distill  a  sec- 
ond time  to  remove  the  last  traces  of  ammonia  with  25  cc.  of  potash  solution  and 
250  cc.  of  water,  continuing  the  distillation  until  about  150  cc.  of  distillate  has  been 
obtained.     The  ammonia  is  determined  by  titration  in  the  usual  manner. 

Estimation  of  nitrites  in  waters,  J.  Desfourniaux  and  L.  Robin  (Ann.  ('him. 
Anali/L,  9  (1904),  pp.  6S,  69;  aba.  in  Jour.  Chem.  Soc.  [London],  36  (1904),  No.  499, 
II,  p.  367). — Desfourniaux  describes  a  method  based  on  the  liberation  of  nitrous  acid 
by  salicylic  acid,  in  the  presence  of  potassium  iodid,  and  titration  of  the  iodin  thus 
set  free.  Robin  calls  attention  to  his  own  process,  published  in  1898,  which  is  prac- 
tically the  same  as  that  of  Desfourniaux,  acetic  acid  being  used  instead  of  salicylic 
acid. 

The  rendering  visible  of  ultramicroscopic  particles  and  their  measurement, 
with  especial  reference  to  glass  colored  with  gold,  H.  Siedentopf  and  R.  Zsig- 
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mo.vdy  (Ann.Phys.,  4-ser.,  10  {190-3) ,  No.  1,  pp.  1-39,  figs.  13). — A  method  of  so  light- 
ing objects  that  those  ordinarily  invisible  under  the  microscope  are  rendered  visible 
is  described,  which  is  similar  in  principle  to  the  commonly  observed  fact  that  a  beam 
of  sunlight  in  a  darkened  room  renders  moats  visible. 

Light  was  collected  and  allowed  to  strike  on  the  material  to  be  examined  at  right 
angles  to  the  line  of  vision  through  the  microscope.  It  was  found  that  materials 
were  rendered  visible  which  were  in  size  somewhere  between  molecular  dimensions 
and  the  length  of  a  light  wave.  The  minute  particles  rendered  visible  had  in  general 
a  brilliant  appearance.  The  accuracy  of  the  method,  its  theoretical  limitations — that 
is,  the  size  of  the  smallest  particles  which  can  theoretically  be  rendered  visible — as 
well  as  related  topics,  are  discussed  and  results  of  a  number  of  experiments  with 
glass  colored  with  gold  are  reported. 

The  author  points  out  that  the  method  is  capable  of  application  to  the  examina- 
tion of  colloid  substances  and  similar  bodies,  and  there  is  no  theoretical  reason  why 
large  complex  molecules  such  as  occur  with  proteids,  potato  starch,  etc.,  should  not 
be  rendered  visible. 

TJltramicroscopic  investigations,  Much,  Romeb,  and  Siebekt  (Ztschr.  Diaiet.  u. 
Phys.  Ther.,  8  (1904),  Nos.  l,pp.  19-27;  2,  pp.  94-96) .—Using  the  method  and  appa- 
ratus devised  by  Siedentopf  and  Zsigmondy  (see  above),  the  authors  studied 
especially  the  proteid  bodies  in  a  number  of  substances,  including  horse  serum,  milk, 
milk  serum,  mucin  solution,  etc. 

It  was  found  that  when  the  method  was  applied  to  proteid  solutions  glittering 
moving  particles  were  observed,  which  varied  in  number  with  the  concentration  of 
the  solution.  These  particles  were  regarded  as  the  protein  molecules  or  molecular 
groups.  The  authors  devised  a  method  of  studying  the  proteid  solutions  quantita- 
tively, which  depended  on  diluting  the  solution  to  such  an  extent  that  only  three  or 
four  of  the  glittering  particles  were  observed  in  the  field  of  vision.  The  amount  of 
dilution  is  called  the  "ultra  value."  This  varied  in  substances  examined  from  250 
with  Marburg  nutrient  bouillon  to  800,000  with  milk  serum. 

A  number  of  samples  of  urine  were  examined,  and  it  was  found  that  the  method 
was  especially  satisfactory  for  the  detection  of  albumen,  and  in  the  authors'  opinion 
is  as  valuable  for  the  quantitative  determination  of  albumen  as  is  the  polarization 
apparatus  for  the  determination  of  sugar. 

Some  of  the  experiments  reported  had  to  do  with  the  products  of  digestion.  It 
was  found  that  when  0.5  gm.  of  globulin  from  horse-blood  serum  was  mixed  with 
0.5  gm.  pepsin  and  0.2  gm.  hydrochloric  acid,  and  diluted  to  100  cc,  that  the  ultra 
value  was  100,000.  After  standing  for  half  an  hour  in  the  incubating  closet  the  ultra 
value  was  100,  and  after  one  hour  and  a  half,  25.  When  milk  was  digested  with 
pepsin  and  hydrochloric  acid  no  diminution  in  the  number  of  particles  was  notice- 
able. This  was  also  the  case  when  digested  with  pancreatin,  but  if  the  pancreatin 
digestion  followed  that  with  pepsin  and  hydrochloric  acid  the  number  of  particles 
diminished. 

Twenty  cubic  centimeters  of  fat-free  milk  diluted  with  distilled  Mater  to  100  cc. 
had  an  ultra  value  of  750,000,  and  showed  large  particles  and  particles  which  were 
smaller  and  less  glittering.  Treated  with  0.1  gm.  pepsin  and  0.4  gm.  of  25  per  cent 
hydrochloric  acid,  this  quantity  of  fat-free  milk  had  an  ultra  value  of  500,000  after 
standing  in  the  incubating  closet  2  hours,  and  an  ultra  value  of  750,000  after 
standing  24  hours.  This  remarkable  increase  in  the  number  of  visible  particles  was 
confirmed  by  control  experiments.  After  standing  62  hours  the  value  decreased  to 
250,000,  and  none  of  the  large  light  particles  were  observed. 

Tests  were  also  reported  with  whey  (lacto  serum),  which  the  authors  consider  of 
especial  interest  on  account  of  the  bactericidal  properties.  The  conclusion  was 
reached  that  the  bactericidal  and  agglutinating  properties  go  hand  in  hand  with  the 
number  of  particles  rendered  visible  by  the  "ultra  apparatus."     In  these  tests  and 
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others  which  were  made  with  horse-blood  serum  the  solutions  were  treated  with  an 
electric  current,  and  the  anode  and  kathode  serum  and  that  between  the  two  electric 
poles  was  studied.  The  electric  current  modified  the  liquid;  horse  serum  from  the 
anode  having  a  much  more  marked  bactericidal  action  than  untreated  serum.  In 
one  test  the  ultra  value  of  untreated  serum  was  200,000,  that  of  the  anode  serum 
7,000,000,  and  that  of  kathode  serum  80,000.  Differences  in  the  appearance  of  the 
serum  particles  visible  with  the  ultra  apparatus  an-  described. 

The  article  contains  a  brief  discussion  of  molecular  energy,  with  special  reference 
to  the  kind  of  investigations  reported. 

Ultramicroscopic  studies  of  solutions  of  albumins  and  carbohydrates  with 
a  new  optical  method  for  the  estimation  of  albumin  in  albuminuria,  E.  Raehl- 
maxx  ( Munchen.  Med.  Wchnschr.,50  (1903),  Xo.48,  pp.  2089,  2090).  —Using  the  method 
described  above,  the  author  studied  a  number  of  solutions  of  proteids  and  carbohy- 
drates. The  method  renders  visible  the  proteids  in  solution  even  when  the  individual 
particles  are  only  0.000005  mm.  in  size.  These  proteid  particles  appear  like  specks  of 
light  and  are  in  motion.  The  number  of  visible  particles  diminishes  with  dilution. 
The  application  of  the  recorded  data  to  the  study  of  pathological  urine  is  pointed  out. 

The  carbohydrates  examined  included  dextrin,  gum  arabic,  grape  sugar,  milk  sugar, 
and  glycogen.  The  results  obtained  with  all  these  bodies  were  similar  to  those  with 
proteids,  i.  e.,  extremely  minute  particles  were  rendered  visible.  In  the  case  of  the 
different  cartx  (hydrates  the  appearance  of  the  particles  was  similar,  larger  and  smaller 
particles  being  noted  in  every  case,  most  of  which  polarized  light.  The  particles  were 
in  motion.  The  relation,  if  any,  between  the  number,  size,  appearance,  etc.,  of  the 
particles  and  their  chemical  constitution  is  a  subject  for  further  investigation. 

Diastase,  when  examined  by  the  ultramicroscopic  method,  showed  particles  which 
were  similar  to  those  of  the  other  carbohydrates,  yet  presented  some  individual  char- 
acteristics. The  glycogen  particles  were  visible  in  a  dilution  of  1  to  3,000,000,  and 
were  in  size  equal  t<  >  al  lout  0.00006  mm. ,  or  0. 1  of  a  wave  length.  They  had  a  charac- 
teristic gray-white  color  and  differed  little  in  size.  "In  moderately  dilute  solutions  the 
distances  between  the  glycogen  particles  were  about  equal  and  the  particles  moved 
with  a  vibratory  motion.  In  a  solution  twice  as  dilute  the  distance  between  the  par- 
ticles was  twice  as  irreat  and  the  energy  of  the  motion  seemed  correspondingly  dimin- 
ished. At  the  greatest  dilution  studied  the  motion  was  only  minimum.  When  a 
drop  of  diastase  was  added  to  the  glycogen  solution  the  particles  changed  instantly 
in  appearance,  being  replaced  by  a  much  smaller  number  of  large  and  small  particles. 

Ultramicroscopic  investigations,  Raehlmaxx  (Berlin.  Klin.  Wchnsehr.,  1904, 
Feb.  22;  abs.  in  British  Med.  Jour.,  1904,  No.  2275,  Epit.,  p.  20).— Methods  of  experi- 
menting with  Siedentopf's  microscope  (E.  S.  R.,  16,  p.  15)  are  described.  Accord- 
ing to  the  author  this  instrument  may  be  used  for  the  study  of  living  micro-organisms 
as  well  as  chemical  bodies.  It  must  lie  remembered  that  the  refraction  of  light 
affects  only  those  parts  of  the  particle  or  micro-organism  examined  which  fall 
directly  in  the  line  of  light,  and  only  substances  which  have  a  different  refraction 
from  the  medium  in  which  they  are  suspended  can  be  seen.  The  author  describes 
various  forms  of  putrefactive  bacteria  which  he  has  been  able  to  study  by  the 
methods  pointed  out.  He  has  also  observed  the  effect  of  bactericidal  and  antiseptic 
substances  and  of  electric  currents  on  micro-organisms. 

The  distribution  of  nitrogen  in  the  proteid  molecule,  T.  GtJMBEL  {Beitr. 
Client.  Physiol,  v.  Pathol.,  5  (1904),  p.  297;  <ihs.  in  Zenthl.  Physiol.,  IS  (1904),  No.  4. 
jij>.  9o,  94). — A  critical  discussion  based  on  analytical  data. 

Concerning  the  nitrogenous  compounds  in  ungerminated  seeds,  E.  Schulze 
and  X.  Castoro  (Ztschr.  Physiol.  Chem.,41  (1904),  No.  5,  pp.  455-473). — Yellow  and 
white  lupines,  sunflower  seed,  wheat  germ,  and  peanut  germ  were  studied.  Accord- 
ing to  the  author,  arginin,  tyrosin,  and  asparagin  are  among  the  nitrogenous 
compounds  in  unsprouted  seeds  which  are  concerned   in  the   proteid  cleavage  in 
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plants.  In  2  of  the  seeds  (yellow  lupine  and  peanut  germ)  vernin  was  identified. 
A  study  of  this  body  led  to  the  conclusion  that  it  contains  a  carbohydrate  group  and 
is  to  be  regarded  as  a  glucosid. 

The  nature  of  the  principal  phosphorus  compound  in  -wheat  bran,,  A.  J. 
Patten  and  E.  B.  Hart  (New  York  State  Sta.  Bui.  250,  pp.  169-176). — Previous 
investigations  (E.  S.  R.,  15,  p.  496)  having  shown  that  st>.5  per  cent  of  the  phosphorus 
of  wheat  bran  is,  on  an  average,  soluble  in  water,  the  nature  of  this  phosphorus  was 
investigated. 

The  wheat  bran  was  extracted  with  0.2  per  cent  hydrochloric  acid  for  several 
hours,  with  frequent  stirring,  and  filtered.  Practically  the  entire  amount  of  phos- 
phorus in  the  filtrate  Avas  in  the  form  of  a  phospho-organic  acid  present  in  the  bran 
as  magnesium-calcium-potassium  salt. 

The  free  acid  was  prepared  from  the  salt  present  in  the  wheat  bran  and  its  proper- 
ties studied.  When  heated  with  concentrated  mineral  acids,  it  broke  up  quantita- 
tively into  inosite  and  phosphoric  acid. 

"The  free  acid  corresponds  to  the  formula  C,HhP,,( ).„  and  is  probably  identical 
with  Posternak's  anhydro-oxymethylene  diphosphoric  acid.  The  alkali  salts  of  this 
acid  are  freely  soluble  in  water.  The  calcium  and  copper  salts  are  slightly  soluble, 
while  the  barium  and  strontium  salts  are  but  sparingly  so.  The  acid  and  its  salts 
seem  to  be  of  wide  distribution  in  the  vegetable  kingdom,  having  already  been  iso- 
lated from  the  seeds  of  red  fir,  peas,  beans,  pumpkin,  red  and  yellow  lupine,  also 
from  the  potato  and  other  tubers  and  bulbs." 

Cleavage  products  of  elastin,  E.  Abderhaloen  and  A.  Schittexhelm  (Ztschr. 
Physiol.  (In in .,41  (1904),  No.  4,  pp.  293-298).—  Quantitative  determinations  of  the 
products  obtained  by  the  hydrolysis  of  elastin  are  reported.  The  following  were 
found:  Glycocoll,  leucin,  alanin,  phenylalanin,  ar-pyrrolidin-carbonic  acid,  glutaminic 
acid,  and  amino  valeric  acid. 

Notes  on  lupeol,  E.  Schulze  (Ztschr.  Physiol.  Chem.,  41  (1904),  No.  5,  pp.  474- 
476). — Data  regarding  lupeol,  a  body  obtained  from  yellow  lupines,  are  reported. 

On  the  detection  of  cocoanut  oil  in  lard,  F.  Morrschock  (Ztschr.  Untersuch. 
Nahr.  it.  Genussmtl.,  7  (1904),  No.  10,  pp.  586,587). — Determinations  were  made  of 
the  refractometer,  iodin  absorption,  and  saponification  numbers  of  I!  samples  of  lard; 
the  alcohol  extract  of  these  samples,  and  of  the  residue  left  from  the  alcohol  extract. 

In  extracting  with  alcohol  the  fat  was  treated  with  either  2  or  3  volumes  of  alcohol 
and  heated  to  45  or  60°  C.  on  a  water  bath.  From  1.65  to  2.38  per  cent  of  the  fat 
was  dissolved  in  the  alcohol.  Mixtures  were  also  made  of  lard  and  5  or  10  per  cent 
of  cocoanut  oil  and  examined  in  the  same  manner.  The  alcohol  extract  of  the  pure 
samples  showed  a  refractometer  number  of  2.7  to  3.4,  a  saponification  number  of  192.2 
to  194.1,  and  an  iodin  number  of  69.13  to  70.11,  while  the  mixture  of  lard  and  5  per 
cent  of  cocoanut  oil  showed  a  refractometer  number  of  -0.1,  a  saponification  number 
of  206.6,  and  an  iodin  number  of  56.93,  and  the  mixture  of  lard  and  10  per  cent  of 
cocoanut  oil  a  refractometer  number  of  —3.4,  a  saponification  number  of  221.6,  and 
an  iodin  number  of  46.56. 

The  author  concludes  that  this  method  is  of  great  value  in  determining  the  presence 
of  cocoanut  oil  in  lard. 

On  the  detection  of  butter  adulteration  by  means  of  the  phytosterin  ace- 
tate test,  M.  Siegfelo  (Ztschr.  Untersuch.  Nahr.  n.  Genussmtl.,  7  (1904),  No.  10, 
pp.  577-585). — The  author  prepared  cholesterin  and  cholesterin  acetate  from  gall- 
stones, lard,  whale  oil,  and  butter  fat;  and  phytosterin  and  phytosterin  acetate  from 
rape-seed  oil,  cotton-seed  oil,  sesame  oil,  and  cocoanut  oil,  and  determined  the  melt- 
ing points  of  the  different  preparations  in  order  to  ascertain  the  accuracy  of  the  Bonier 
method  for  the  detection  of  butter  adulteration  with  vegetable  oils  and  fats. 

The  melting  point  of  the  different  preparations  of  cholesterin  acetate  varied  from 
113.6  to  115.4°  C.     The  melting  point  of  the  different  preparations  of  phytosterin 
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acetate  varied  from  128.3  to  136.5°.  Acetates  were  also  prepared  from  different  fat 
mixtures  and  determinations  made  of  the  melting  point.  The  results  of  the  authi  ir's 
investigations  confirm  the  work  of  Bomer,  that  the  difference  in  the  melting  points 
of  the  acetates  afford  a  reliable  means  of  determining  the  presence  of  vegetable  fats 
in  animal  fats. 

A  contribution  to  the  investigation  of  cheese,  J.  B.  Nagelvoort  (  Pharm. 
Weekbl.,  41  (1904),  No.  2-4,  pp.  289-295;  abs.  in  Client.  Centbl,  1904,  I,  No.  17,  p. 
12.34). — -V  method  is  given  for  the  determination  of  moisture  and  fat  in  cheese. 

New  bases  derived  from  sugars,  Rorx  (Ann.  Chim.  et  Phys.,  8.  ser.,  1  {1904), 
Jan.,  pp.  12-144;  Feb.,  pp.  160-185). — In  the  investigations  here  reported  over  40 
salts  and  derivatives  are  described  as  new  products. 

Apparatus  and  method  used  in  saponifying  compounded  oils,  P.  H.  Con- 
kadsox  (Jour.  Amer.  Chern.  Nor.,  26  (1904),  No.  6,  pp.  672-675,  jig.  1). 

An  extraction  apparatus  with  mercury  seal,  ( >.  vox  Czadek  (Ztschr.  Landw. 
Versuchsw.  Oesterr.,  7  (1904),  No.  5,  pp.  443,  444,  fig.  1)  ■ — A  combination  of  Soxhlet 
extractor,  flask,  and  condenser  is  illustrated  and  briefly  described. 

A  new  burette  cock,  F.  Pilz  (Ztschr.  Landw.  Versuchtw.  Oesterr.,  7  (1904),  No.  5, 
pp.  441,  442,  figs.  2). — A  modification  of  the  Mohr  device. 

Miscellaneous  chemical  investigations  (  Wisconsin  Sta.  Rpt.  1903, pp.  314-317) . — 
This  is  a  summary  of  the  following  articles  previously  published  by  the  station: 
Analyses  of  Wisconsin  Soils,  by  F.  W.  Woll  (  E.  S.  R.,  9,  p.  536);  The  Marls  of  Wis- 
consin, by  F.  W.  Woll  (E.  S.  R.,  8,  p.  208;  9,  p.  543);  On  the  Yield  and  Composition 
of  Sow's  Milk,  by  W.  A.  Henry  and  F.  W.  Woll  (  E.  S.  R.,  10,  p.  782);  The  Con, po- 
sition of  Sow's  Milk,  by  F.  W.  Woll  (  E.  S.  R.,  12,  p.  84);  A  Rapid  Method  for  the 
Estimation  of  Salt  in  Butter,  by  A.  Vivian  (  E.  S.  R.,  13,  p.  16);  Tables  for  Use  in 
Kjeldahl  Method  for  Determination  of  Nitrogen,  by  A.  Vivian  (E.  S.  R.,  13,  p.  16); 
An  Apparatus  Facilitating  the  Analysis  of  Sugar  Beets,  by  R.  H.  Shaw  (E.  S.  R.,  13, 
p.  916),  and  Miscellaneous  Chemical  Work,  by  R.  H.  Shaw  (E.  S.  R.,  13,  p.  916). 

Proceedings  of  the  twentieth  annual  convention  of  the  Association  of 
Official  Agricultural  Chemists  held  at  Washington,  D.  C,  November  19,  20, 
and  21,  1903,  edited  by  II.  W.  Wiley  (U.S.  DepLAgr.,  Bureau  of  Chemistry  Bui 
SI,  pp.252). — This  is  the  official  account  of  the  proceedings  of  the  convention,  of 
which  a  summary  was  given  in  E.  S.  R.,  15,  p.  427.  The  bulletin  also  contains  brief 
biographical  sketches  of  the  late  Ervin  E.  Ewell  and  Norman  Robinson,  and  also  the 
constitution  of  the  association. 
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An  investigation  into  the  effects  of  water  and  aqueous  solutions  of  some 
of  the  common  inorganic  substances  on  foliage  leaves,  J.  B.  Daxdexo  (Trans. 
Canad.  Inst.,  7  (1902),  II,  No.  14,  pp.  237-350,  pis.  2,  figs.  16).— This  paper  gives  the 
result  of  a  series  of  investigations  conducted  to  ascertain  the  effect  of  certain  solu- 
tions of  inorganic  salts  on  foliage  leaves,  the  effect  of  nutrient  salts  on  the  growth  of 
young  leaves  developing  from  the  bud,  and  also  the  statement  that  distilled  water 
remaining  on  the  leaf  of  the  plant  for  some  time  becomes  alkaline. 

After  giving  a  historical  resume  of  the  subject  the  author  describes  his  experi- 
ments in  detail.  It  was  found  that  wilted  leaves,  whether  detached  from  the  plant 
or  not,  will  absorb  water  if  immersed  or  if  the  water  be  applied  to  the  surface  in 
the  form  of  a  fine  spray.  Special  parts  of  the  leaves  of  certain  plants  seem  to  be 
particularly  adapted  to  this  absorption,  as  is  shown  by  the  surface  of  the  epidermal 
cells  over  the  veins  and  in  other  regions.  Guttation  drops  and  dew  drops  contain 
substances  in  solution  which  are  generally  resorbed  by  the  plant.  Carbonates  pre- 
sent as  incrustations  may  serve  to  store  up,  in  the  presence  of  moisture,  carbon 
dioxid  at  night  and  utilize  the  same  as  the  bicarbonate  is  reduced  to  the  carbonate 
in  the  davtime. 
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Distilled  water  was  found  to  become  alkaline  very  generally  if  allowed  to  remain 
on  the  leaves  of  plants  for  a  considerable  time.  Certain  plants  which  are  adapted  to 
growth  in  moist  climates  may  be  made  to  take  in  all  the  food  necessary  for  growth 
through  the  leaves.  Distilled  water  used  as  a  spray  may  for  a  time  act  as  a  stimu- 
lant to  plant  growth.  This  action  may  probably  be  due  to  the  fact  that  it  draws 
from  the  plant  the  surplus  alkaline  salts  which,  if  too  abundant  in  the  cells,  might 
become  harmful.     Rain  water  probably  acts  as  a  stimulus  in  the  same  way. 

Solutions  applied  t<>  the  surface  of  detached  leaves,  or  leaves  still  upon  the  plant, 
are  generally  absorbed,  as  shown  by  the  increased  content  of  ash.  When  so  applied 
the  solutions  often  stimulate  a  portion  of  the  leaf  to  abnormal  development,  produc- 
ing a  ring  upon  the  leaf  by  the  peculiar  action  of  the  evaporating  drop.  When 
applied  to  the  cut  ends  of  the  petioles  of  leaves,  solutions  generally  kill  the  tissue  at 
the  termination  of  the  tracheids,  either  by  withdrawing  the  water  from  the  inter- 
cellular spaces  or  by  chemical  action  upon  the  walls  of  the  cells  or  on  the  cell  con- 
tents. The  first  determinable  reaction  after  the  death  of  the  tissues  is  alkaline,  even 
though  the  tissues  themselves  may  be  killed  by  an  acid. 

In  the  experiments  reported  it  was  found  that  substances  in  solution  frequently 
ascend  through  the  blade  of  the  leaf  at  a  rate  which  varies  with  the  length  of  the 
different  veins  of  the  leaf.  The  lithium  test,  frequently  used  to  determine  the  ascent 
of  the  liquid  through  plants,  is  often  a  source  of  error,  a<  the  water  ascends  faster 
than  the  salt  in  solution. 

Experiments  with  woody  branches  of  willows  showed  that  the  food  required  for 
the  early  spring  growth  of  this  shrub  was  water,  and  that  nutrient  solutions  at  this 
stage  proved  harmful.  Water  and  other  solutions  applied  to  the  twigs  showed  that 
they  were  not  absorbed  through  the  bark,  but  the  indications  showed  that  the 
absorption  takes  place  through  the  buds. 

Experiments  with  sea  water  showed  that  the  effect  produced  upon  the  atmosphere 
results  in  an  accumulation  of  rust  upon  iron  greater  than  that  produced  upon  the 
atmosphere  under  the  influence  of  pure  water;  and  it  is  concluded  from  this  that  a 
similar  physiological  process  accompanying  the  chemical  process  may  result  with 
plants  growing  in  the  vicinity  of  the  sea. 

On  account  of  the  economic  importance  of  the  subject,  the  author  devotes  a  con- 
siderable portion  of  the  paper  to  the  physiological  effect  of  some  of  the  constituents 
of  Bordeaux  mixture  when  used  as  a  fungicide,  and  some  of  the  causes  of  natural  and 
artificial  spotting  of  tobacco.  The  paper  concludes  with  a  bibliography  of  some  of 
the  more  important  work  dealing  with  this  subject. 

The  physiological  action  of  iodin  and  fluorin  compounds  on  agricultural 
plants,  S.  Suzcki  and  K.  Aso  (Bui.  Col.  Ayr.,  Tokyo  Imp.  Univ.,  5  (190.1),  Xo.  .},  pp. 
47-1-479,  pi.  1). — The  authors  having  determined  that  potassium  iodid  in  exceedingly 
high  dilution  exerted  a  stimulating  effect  on  various  plants,  conducted  experiments 
with  this  and  sodium  fluorid  on  a  number  of  economic  plants.  With  oats  and 
radishes  the  stimulating  effect  of  these  chemicals  was  cpiite  evident  and  the  increased 
crop  was  made  at  a  correspondingly  very  small  cost. 

In  commenting  upon  the  effect  of  potassium  iodid  the  authors  state  that  the  sub- 
stitution of  the  crude  ash  of  seaweeds  would  probably  be  the  most  economical  way  of 
securing  the  iodid.  Attention  is  called  to  the  fact  that  farmers  along  the  coast  of 
Japan  apply  seaweeds  as  a  green  manure  with  very  great  success,  and  it  is  probable 
that  this  success  is  due  not  only  to  the  small  quantities  of  potash,  nitrogen,  and 
phosphoric  acid,  but  also  to  the  small  quantity  of-  iodin  present. 

The  physiological  effect  of  rubidium  chlorid  on  plants,  0.  Loew  ( Ihil.  Col. 
Agr.,  Tokyo  Imp.  Univ.,  5  I  1903),  No.  4.  pp.  461-40.5,  pi.  1). — Pot  experiments  with 
Chinese  cabbage,  barley,  and  spinach  are  reported  in  which  the  effect  of  rubidium 
chlorid  was  tested.  Where  the  chemical  was  added  in  amounts  not  to  exceed  10  nig. 
per  50  kg.  of  soil  a  stimulating  effect  was  noted,  the  treated  plants  being  larger  and 
the  fresh  and  dry  weights  greater  in  nearly  every  instance.     When  applied  at  the 
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rate  of  50  mg.  per  50  kg.  of  soil  the  stimulating  effect  on  the  cabbage  was  apparent, 
but  was  not  as  great  as  when  smaller  quantities  were  used. 

The  influence  of  a  certain  ratio  between  lime  and  magnesia  on  the  growth 
of  the  mulberry  tree,  K.  Aso  (Bui.  Col.  Agr.,  Tokyo  Imp.  Univ.,  5  (1903),  No.  4, 
]>]>.  495-499,  pl.l). — Experiments  are  reported  which  seem  to  indicate  that  a  normal 
development  of  the  mulberry  tree  depends  to  a  considerable  extent  on  the  ratio  of 
lime  and  magnesia  offered  the  roots.  Pot  experiments  are  reported  in  which  the 
relation  between  the  lime  ami  magnesia  varied  from  1:3  to  from  4:1 ;  and  the  results 
obtained  seemed  to  indicate  that  the  best  ratio  of  lime  to  magnesia  for  mulberry 
trees  lies  between  2  and  3  parts  lime  to  1  of  magnesia.  An  excess  of  magnesia  over 
lime  retards  grow  tli ;  the  leaves  of  the  plants  are  small,  but  the  symptoms  of  the 
dwarfing  disease  are  not  noticeable. 

The  influence  of  different  ratios  between  lime  and  magnesia  upon  the 
development  of  Phaseolus,  (i.  Daikuhara  (Bui.  Col.  Agr.,  Tokyo  Imp.  Univ.,  5 
(1903),  No.  4,  pp.  501-503). — Experiments  are  reported  in  which  varying  quantities 
of  lime  and  magnesia  were  added  to  pots  in  which  beans  were  grown,  and  based 
upon  the  vigor  of  growth,  height  of  steins,  and  size  of  leaves  the  best  ratio,  at  least 
before  the  fruiting  stage  of  this  plant,  was  2  parts  of  lime  to  1  of  magnesia. 

The  effect  of  boric  acid  in  high  dilution  on  plants,  M.  Nakamura  (Bui.  Col. 
Ayr.,  Tokyo  Imp.  Univ.,  5  (1903),  No.  4,  PP-  509-512,  pi.  1). — It  having  been  shown 
by  various  authors  that  soils  in  certain  districts  contain  small  quantities  of  borates 
and  that  the  plants  grown  on  such  soils  contain  some  boric  acid,  the  author  has 
reported  on  the  effect  of  borax  on  cultures  of  barley.  It  was  found  that  50  mg.  of 
borax  per  kilogram  of  soil  acted  injuriously  on  the  development  of  the  barley,  and 
that  even  when  used  in  as  small  a  quantity  as  10  mg.  per  kilogram  of  soil  it  had  an 
injurious  effect.  When  used  at  the  rate  of  1  mg.  per  kilogram  of  soil  borax  exerted 
a  stimulating  action  on  peas,  and  5  mg.  had  a  similar  effect  on  spinach. 

Can  potassium  ferrocyanid  exert  any  stimulant  action  in  the  soil  on  plant 
growth?  S.  Suzuki  (Bui.  Col.  Ayr.,  Tokyo  Imp.  Univ.,  5  (1903),  No.  4, pp.  517,518).— 
It  having  been  shown  that  potassium  ferrocyanid  in  dilute  solution  is  decidedly 
injurious  to  plants  in  water  cultures,  the  author  has  investigated  the  presence'of  this 
chemical  in  soil  as  shown  by  the  effect  produced  on  barley. 

To  1  series  of  pots  containing  10  kg.  of  soil  0.1  gm.  potassium  ferrocyanid  was 
added  and  to  another  1  gm.  Barley  was  sown  in  each  pot  and  after  a  few  weeks  a 
decided  difference  was  noticed  in  favor  of  the  pot  receiving  1  gm.  potassium  ferro- 
cyanid. The  favorable  action  in  this  case  is  believed  to  have  been  due  to  the  decom- 
position of  the  potassium  ferrocyanid  by  bacteria  in  the  soil.  For  the  present  it  is 
undecided  whether  the  potassium  ferrocyanid  acts  directly  as  a  stimulant  or  whether 
its  decomposition  products  are  available  as  a  source  of  nutrients  for  the  plant. 

Influence  of  the  carbon  dioxid  given  off  by  the  soils  on  plant  growth, 
E.  Demoussy  (Compt.  Rend.  Acad.  Sci.  Paris,  138  (1904),  pp.  291-293;  abs.  in  Chem. 
Centbl.,1904,  I,  No.  11,  p.  832). — Experiments  with  lettuce  plants  indicate  that 
growth  was  promoted  by  conditions  favoring  the  evolution  of  carbon  dioxid  by  the 
soil. 

The  ascent  of  water  in  trees,  G.  Macloskie  (Science,  n.  ser.,20  (1904),  No.  499, 
pp.  116-118,  figs.  2). — The  author  discusses  some  recent  investigations  on  the  ascent  of 
water  in  trees,  and  offers  suggestions  based  upon  well-known  laws  of  physics  that, 
in  his  opinion,  aid  in  the  explanation  of  this  phenomenon. 

The  theory  of  functional  capacity  and  its  significance  in  agriculture,  L. 
Daniel  (Trav.  Sri.  Univ.  Rennes,  1  (1902),  No.  3,  pp.  415-481,  figs.  10;  2  (1903),  No. 
2,  pp.  73-272,  ph.  20,  figs.  81). — An  elaborate  review,  with  many  citations  from  the 
author's  experimental  work,  and  final  broad  generalizations  are  here  given  on  the 
relationship  existing  between  the  absorption  of  plants  and  the  assimilation  and 
transpiration  of  the  crude  material  absorbed.     Plants  which  grow  naturally  are  first 
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considered  and  then  the  abnormalities  which  are  brought  about  by  such  horticul- 
tural practices  as  grafting. 

By  functional  capacity  is  meant  the  processes  involved  in  the  absorption  and  util- 
ization by  the  plant  of  crude  materials.  If  the  functional  capacity  of  absorption  or 
the  total  absorption  from  external  surroundings  be  represented  by  ca,  and  the  func- 
tional capacity  of  consumption  or  the  total  consumption  at  the  points  where  the  sap 
is  used  up  be  represented  by  cv,  then  in  a  plant  which  is  in  complete  equilibrium  as 

regards  its  general  nutrition  we  have  cv=ca  and— =1.     If,  however,  aerial  con- 

&  e  ca 

sumption  is  greater  than  the  usual  subterranean  absorption,  then  we  have  the  for- 
mula— >  1.     This  corresponds  to  growth  in  a  dry  or  poor  soil.     When  absorption 

is  greater  than  consumption,   corresponding  to  growth  m   moist  or  rich  soils,  the 

formula  Incomes  — -<  1. 
ca 

Conditions  similar  to  these  are  sometimes  brought  about  by  grafting.  The  cica- 
trization of  the  grafted  plants  and  the  intercalated  tissue  between  stock  and  scion 
interfere  with  the  conduction  of  sap,  modifying  it  both  in  quantity  and  quality. 
These  modifications  of  the  scion  are  equivalent  to  growth  in  a  drier,  poorer  medium 
than  the  normal.  In  grafting  it  is  also  necessary  to  keep  in  mind  the  relative  func- 
tional capacities  of  the  two  grafted  plants.  For  if,  for  example,  the  functional  capac- 
ity of  consumption  is  greater  in  the  scion  plant  than  in  the  stock  plant  this  condi- 
tion becomes  exaggerated  by  the  scar  of  cicatrization  when  the  two  plants  are 
grafted,  and  the  graft  either  fails  to  take  or  makes  a  poor  growth,  corresponding  to 
that  in  the  poor,  dry  soil.  The  chance  for  making  a  successful  graft  in  such  a  case  is 
increased  if  the  development  of  adventitious  roots  from  the  scion  is  encouraged,  so 
that  assimilation  may  correspond  more  closely  to  a  normal  absorption  of  the  scion. 
Again,  the  same  scion  may  be  inserted  on  2  stocks  or  additional  attention  given 
to  manuring  and  watering  the  stock  plant. 

The  discussion  is  accompanied  by  numerous  drawings,  showing  the  modification 
of  the  wood  and  the  character  of  scars  caused  by  grafting  together  plants  of  different 
functional  capacities.  The  papers  have  been  published  in  book  form  under  the  title 
La  Theorie  des  Capacites  Fonctionnelles  et  ses  Consequences  en  Agriculture.  Rennes, 
France:  Fr.  Simon,  1902. 

The  influence  of  climate  and  soil  on  the  transmitting  power  of  seeds,  W.  W. 
Tracy  (Science,  n.  ser.,  19  (1904),  No.  4SS,  pp.  7SS-740). — An  account  is  given  of  the 
practices  followed  by  seedsmen  with  relation  to  the  influence  of  soil  and  climate  on 
the  transmitting  power  of  seeds.  These  practices  are  the  results  of  long-continued 
experience  rather  than  the  result  of  scientific  study. 

In  regard  to  leguminous  plants,  such  as  peas  and  beans,  the  author  reports  that 
on  very  rich  soils  or  those  which  have  been  recently  fertilized,  a  greater  deviation 
from  type  will  be  noted  than  when  the  plants  are  developed  on  poor  soils.  A  stock 
grown  on  a  white-clay  soil  will  ripen  uniformly,  while  if  planted  on  a  rich  mucky 
soil  it  will  develop  a  large  proportion  of  plants  which  are  departures  from  the  type. 
If  seed  of  plants  that  have  departed  from  the  type  are  planted  in  soils  favorable  for 
the  development  of  the  true  type  they  will  produce  nearly  as  great  a  proportion  of 
typical  plants  as  those  grown  from  the  seed  produced  from  plants  that  did  not  show 
any  departure. 

In  the  case  of  garden  beans  there  is  apparently  a  tendency  to  produce  thick  fleshy 
pods,  slow  to  mature,  when  grown  on  rich  moist  soils,  while  on  warm,  sandy  soil  the 
pods  are  less  fleshy  and  quicker  matured.  These  characteristics  seem  to  be  carried 
by  the  seed  and  are  cumulative  in  character.  So  far  as  the  author's  observations  go 
there  does  not  seem  to  be  any  influence  of  climate  shown  by  the  seed  of  leguminous 
plants. 
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In  the  experiments  with  sweet  corn  no  influence  of  soil  lias  been  noticed,  but  the 
author  believes  that  the  climatic  conditions  have  a  marked  influence,  and  that  the 
difference  between  stuck  grown  in  the  East  and  West  is  a  result  of  climatic  rather 

than  of  soil  conditions. 

In  the  case  of  cucurbitaceous  plants  no  variation  due  either  to  climate  or  soil  was 
ever  noticed. 

In  conclusion  the  author  says:  "Plants  of  different  natural  orders  differ  in  the 
degree  to  which  influences  of  soil  and  climate  are  transmitted  through  the  seed." 

Mutation  in  plants,  D.  T.  MacDougal  (Amer.  Nat-.,  37  (1903),  No.  443, pp.  737- 
770,  figs.  10). — In  this  paper,  which  is  No.  48  of  the  Contributions  from  the  New 
York  Botanical  Garden,  the  author  gives  a  review  of  the  work  of  l>e  Vries  on  muta- 
tion in  plants,  describing  the  various  forms  which  have  been  developed  from  Oeno- 
thera lamarckiana  in  the  botanical  garden  at  Amsterdam.  The  result  of  the  writer's 
investigations  of  a  number  of  plants  grown  from  seeds  of  these  mutation  forms  are 
described  at  considerable  length,  particular  attention  being  paid  to  <3?.  nanella  and 
(E.  rubrinervis.  Both  of  these  are  clearly  separable  from  the  parent  and  from  each 
other  by  physiological  and  taxononiic  standards.  These  mutation  derivatives  are 
found  to  be  constant  in  their  character,  with  no  connecting  or  intergrading  forms, 
and  their  specific  characters  are  borne  out  by  their  behavior  when  hybridized  with 
one  another. 

The  latent  life  of  plants,  R.  A.  Robertson  (  Trans,  and  Proc.  But.  Sue  Edin- 
burgh, 22  (1902).  pt.  2,  pp.  178-191). — A  discussion  is  given  of  the  effect  of  gravity, 
light  and  darkness,  temperature,  contact,  injuries,  chemicals,  etc.,  on  plant  activity. 

Further  experiments  in  plant  breeding  at  the  experimental  farms,  W. 
Saunders  I  I'mr.  and  Trans.  Roy.  Soc.  Canada,  2.  ser.,  8  (1902),  IV,  pp.  115-1:8. 
figs.  6). — A  record  is  given  of  plant  breeding  experiments  carried  on  by  the  author. 
in  which  the  results  obtained  with  cross-bred  wheats,  barleys,  oats,  peas,  apples,  and 
gooseberries  are  given. 

Methods  in  plant  physiology,  II.  S.  Reed  (Reprinted from  Jour.  Appl.  .Views, 
and  Lab.  Methods,  6(1903),  Nos.  4-10,  pp.  2267-2270,  2317-2320,  2386,  23S7,  2428-2430, 
2464-2466,  2515-2517,  2569,  2570,  figs.  11).— The  author  describes  a  number  of  simple 
experiments  in  geotropism,  heliotropism,  and  other  plant  motions. 

Experiments  on  peas  in  water  culture,  J.  Golding  (Centbl.  Bakt.  it.  Par.,  2. 
Abt.,  11  (1903),  No.  1,  pp.  1-7,  figs.  4).— An  account  is  given  of  water  cultures 
designed  to  investigate  the  process  of  the  nitrogen  fixation  in  the  root  tubercles  of 
peas,  and  especially  to  confirm  the  results  of  Nobbe  and  Hiltner  (E.  S.  R.,  12,  p.  113). 

The  peas  were  grown  in  nitrogen-free  water  cultures,  receiving  an  otherwise  com- 
plete fertilizer.  They  were  inoculated  with  water  extract  from  crushed  pea  tubercles 
so  that  plenty  of  organisms  could  be  introduced  to  their  roots.  Duplicate  cultures 
were  maintained  and  different  series  were  provided.  In  one  series  the  roots  were  as 
far  as  possible  covered  with  water;  in  the  second  air  was  excluded  by  covering  the 
surface  of  the  water  with  oil;  in  the  third  the  tubercles  were  exposed  by  raising  them 
out  of  the  liquid,  while  in  others  the  tubercles  were  covered  and  either  air  or  oxygen 
passed  through  the  culture  media. 

The  growth  of  the  different  series  is  shown  by  figures  ami  described,  the  author 
commenting  upon  the  results.  It  was  found  that  raising  the  roots  out  of  the  water 
was  an  injurious  process.  The  oil  on  the  surface  of  the  water  prevented  nitrogen 
assimilation,  and  as  there  was  also  no  access  of  oxygen  the  plants  suffered. 

The  results  of  the  experiment  seem  to  confirm  those  of  Nobbe  and  Hiltner.  Nitro- 
gen assimilation  took  place  only  where  the  root  tubercles  were  covered  with  water, 
but  even  in  this  case  the  growth  was  much  less  than  where  the  cultures  were  sup- 
plied with  combined  nitrogen.  In  sand  cultures  the  author  has  found  the  presence 
of  healthy  tubercles  on  the  roots  to  produce  growth  equal  to  or  better  than  plants 
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given  a  complete  fertilizer,  but  this  was  not  the  case  under  the  conditions  of  the 
water  cultures. 

An  ecological  comparison  of  some  typical  swamp  areas,  S.  M.  Coulter 
[Missouri  Hot.  Garden  Rj>t.,  15  {1904),  PP-  39-72,  pis.  24,  maps  3  I. — The  author  pre- 
sents a  study  of  a  number  of  swamp  areas  in  northern  Michigan,  in  Illinois,  and  in 
Arkansas,  the  intention  being  to  group  together  the  available  data  preliminary  to 
field  work  on  the  part  of  the  writer  and  others.  The  different  regions  are  described, 
the  characteristic  vegetation,  distribution  of  species,  etc.,  being  shown. 

Some  aspects  of  desert  vegetation,  I).  T.  MacDougal  I  Plant  World,  6  (1903), 
No.  11,  pp.  249-257,  ph.  5,  figs.  5). — This  article,  which  is  No.  46  of  the  Contribu- 
tions from  the  New  York  Botanical  Garden,  describes  some  of  the  more  striking 
features  of  the  prominent  types  of  vegetation  occurring  in  the  arid  regions  of  this 
country  and  calls  attention  to  phases  of  their  life  history  which  need  further 
investigation. 

Some  rare  moor  builders,  R.  Tolf  (Svenska  Mosskulturf&r.  Tidskr.,  17  (1903), 
No.  5,  pp.  322-324). — The  .'!  species  of  plants  described  in  this  paper  are  but  seldom 
met  with  in  the  flora  of  Swedish  moors:  Grimmia  hypnoides,  Stereodon  imponens,  and 
Cetraria  nivalis. — v.  w.  woll. 

Aberrant  veil  remnants  in  some  edible  agarics,  W.  Tkelease  (Missouri  Bot. 
Garden  Rpt.,  15  (1904),  pp.  83-85,  pis.  10).  — Attention  is  called  to  the  fact  that 
occasionally  some  species  of  mushrooms  which  are  known  to  be  edible  retain  some 
remnants  of  veil  which  would,  among  inexperienced  individuals,  result  in  their 
being  considered  as  poisonous  species. 

Concerning  the  toxicology  of  Amanita  muscaria,  E.  Harmsen  (Arch.  Expi  r. 
Path.  u.  PharmakoL,  50  (1903),  p.  361;  abs.  in  Hyg.  Rundschau,  14  (1904),  No.  10, 
pp.  486,  487) . 

METEOROLOGY-  CLIMATOLOGY. 

The  climate  of  the  Philippines,  J.  Algue  (U.  S.  Depl.  Com.  and  Labor,  Census 
of  the  Philippine  Islands  Bui.  2,  1903,  pp.  103,  j)ls.  27,  maps  2). — This  is  a  detailed 
account  based  on  all  available  observations.  It  includes,  besides  notes  on  physiog- 
raphy of  the  islands,  soils,  vegetation,  etc.,  summaries  and  discussions  relating  to 
temperature,  aqueous  vapor,  and  atmospheric  movements,  including  surface  winds, 
higher  air  currents,  and  extraordinary  air  currents  (baguios,  or  cyclones,  and 
thunderstorms). 

"While  the  temperature,  as  indicated  by  the  thermometer  at  the  sea  level,  is 
practically  the  same  throughout  the  entire  area  of  the  archipelago,  the  topographical 
features  of  the  different  islands,  and  the  longitudinal  direction  of  the  mountains  and 
hills  with  reference  to  the  prevailing  winds,  have  a  marked  effect  on  the  amount  of 
rainfall  as  well  as  on  the  duration  of  the  rainy  season.  Therefore,  while  in  provinces 
like  Rizal,  Batangas,  Tayabas,  and  Bulacan  there  is  a  rainy  season  and  a  dry  season, 
whose  limits  can  be  fairly  well  denned,  there  are  other  provinces,  like  Albay,  Samar, 
and  Surigao,  where  it  usually  rains  at  short  intervals  throughout  the  entire  year,  and 
where,  as  a  consequence,  the  climate  is  more  especially  adapted  to  the  cultivation  of 
certain  important  crops  than  in  other  provinces. 

"The  prevalence  of  typhoons,  or,  as  they  are  called  in  the  Philippines,  '  baguios,' 
during  the  summer  months,  frequently  with  disastrous  results  to  the  shipping,  has 
always  been  the  cause  of  much  apprehension  to  the  ownersof  vessels  and  to  shippers, 
but  with  the  establishment  of  the  meteorological  department  of  the  Manila  observa- 
tory in  1865,  and  the  systematic  study  of  these  storms,  wdiich  was  commenced  by 
Father  Faura,  S.  J.,  at  that  time,  and  carried  on  in  later  years  by  Father  Algue,  S.  J., 
the  laws  governing  their  origin  and  movement  have  been  so  fully  established  that 
their  progress,  duration,  and  intensity  can  now  lie  predicted  with  great  accuracy,  and 
timely  notice  of  their  approach  be  given  wherever  there  is  a  telegraph  station.  .  .  . 
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"  It  is  sufficient  to  say  here  that  all  important  ports  in  the  Philippine  Islands  now 
have  weather  observers  who  are  in  telegraphic  communication  with  the  central 
weather  bureau  in  Manila,  to  which  daily  reports  of  the  state  of  the  thermometer, 
barometer,  and  the  direction  and  force  of  the  wind  are  telegraphed. 

"  The  cable  communication  recently  established  with  Guam,  not  far  from  which 
typhoons  originating  in  the  Pacific  are  supposed  to  form,  will  add  greatly  to  the 
accuracy  of  the  predictions  and  will  admit  of  far  earlier  and  more  timely  notice  of 
the  phenomena  which  precede  and  attend  their  formation  and  movement." 

Climatic  charts  of  the  United  States  (  U.  S.  Dept.  Agr.,  Weather  Bureau  !><><■. 
301,  charts  26). — These  include  6  Washington  daily  weather  maps  16J  by  22.]  in.,  for 
February  1  to  6,  1903,  inclusive,  showing  the  movement  of  a  typical  storm,  with  full 
explanation  of  symbols,  etc.;  5  charts  of  normal  precipitation,  quarterly  and  annual, 
for  the  period  from  1871  to  1895,  inclusive;  3  charts  of  normal  sunshine,  January, 
July,  and  annual,  for  the  period  from  1871  to  1895,  inclusive;  3  charts  of  normal 
barometric  pressure,  reduced  to  sea  level,  January,  July,  and  annual,  for  the  period 
from  1873  to  1899,  inclusive;  3  charts  of  normal  temperature  of  the  air  at  the  surface 
of  the  earth,  January,  July,  and  annual,  for  the  period  from  1871  to  1895,  inclusive; 
and  6  charts  of  temperature,  showing  the  mean  maximum  and  the  mean  minimum 
temperatures  of  the  air  at  the  surface  of  the  earth  in  January  and  July  during  the 
period  from  1871  to  1901,  inclusive,  and  the  highest  and  lowest  temperatures  ever 
observed  at  the  "Weather  Bureau  stations. 

Monthly  Weather  Review  {Mo.  Weather  Rev.,  32  I  1904),  Nos.  1.  pp.  1-50,  figs. 
11,  charts  12;  2,  pp.  51-104,  figs.  18,  charts  1 2;  .;.  />)>.  105-158,  figs.  9,  charts  11).— 
In  addition  to  the  usual  reports  on  forecasts,  warnings,  weather,  and  crop  conditions, 
meteorological  tables  and  charts  for  the  months  of  January.  February,  and  March, 
1904,  recent  papers  bearing  on  meteorology,  etc.,  these  numbers  contain  the  follow- 
ing articles  and  notes: 

Xo.  1. — Special  contributions  on  Problems  of  the  Atmosphere  (illus.),  by  J.  Dewar; 
Tornado  at  Moundville,  Ala.  (illus.),  by  F.  P.  Chaffee;  Arrangement  of  Lightning 
Rods  ( illus.  ),  by  W.  S.  Franklin;  A  New  Xethoseope,  by  L.  Besson;  The  Earthquake 
of  January  20,  1904,  at  Washington,  I).  ('.,  by  C.  F.  Marvin;  Lunar  Halo  of  January 
30,  1904,  by  F.  L.  Odenbach;  Studies  on  the  Circulation  of  the  Atmospheres  of  the 
Sun  and  of  the  Earth — III. — The  Problem  of  the  General  Circulation  of  the  Atmos- 
phere of  the  Earth  (illus.),  by  F.  H.  Bigelow;  and  notes  on  meteorology  in  Servia, 
the  climate  of  southwestern  Idaho,  flow  of  spring  water  after  first  killing  frost,  an 
old  description  of  American  climates,  on  lightning  rods,  forest  fires  in  November, 
1819,  plant  life  and  rainfall,  ocean  wave  at  Honolulu,  Hawaii,  lowest  temperature  at 
Franklinville,  X.  Y.,  meteor  at  Marion,  Ind.,  the  peculiarities  of  California  northers, 
our  climatological  publications,  Weather  Bureau  men  as  instructors,  hurricane  of 
August  14—15,  condition  of  the  ocean,  and  paths  of  storm  centers. 

No.  2. — Special  contributions  on  Disposition  of  Rainfall  in  the  Basin  of  the  Chagres 
(illus. ),  by  H.  L.  Abbot;  Solar  Halo  of  February  4,  1904,  at  Milwaukee,  Wis.  I  illus.  \, 
by  ■!.  W.  Schaffer;  A  Brief  Discussion  of  Conditions  Contributing  to  Freshets  in  the 
James  River  Watershed  (illus.),  by  E.  A.  Evans;  Studies  on  the  Circulation  of  the 
Atmospheres  of  the  Sun  and  of  the  Earth — IV. — Values  of  Certain  Meteorological 
Quantities  for  the  Sun  (illus.),  by  F.  H.  Bigelow;  and  the  Temperature  Element 
of  the  Climate  of  Binghamton,  X.  Y.  (illus.),  by  W.  E.  Donaldson:  and  notes  on 
desirability  of  complete  rainfall  records. 

Xo.  3. — Special  contributions  on  The  Diminution  of  the  Intensity  of  Solar  Radia- 
tion during  the  Years  1902  and  1903  at  Warsaw,  Poland,  Russia,  by  L.  Gorczynski; 
Origin  of  American  Cold  Waves;  Destructive  Storms  in  Kentucky,  February  7,  1904 
(illus.),  byH.B.  Hersey;  Tornado  at  Meridian,  111.;  Rain  at  Freezing  Temperatures, 
by  E.  I).  Emigh;  Formation  of  Clouds  over  Lake  Michigan  in  Winter,  by  C.  II.  Lee; 
Remarkable  Meteors,  by  F.  H.  Schofield;  Precipitation  for  Twenty-nine  Years  at 
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Dodge  City,  Kans.,  by  E.  D.  Emigh;  Detailed  Cloud  Observations  in  Colorado,  by 
J.  B.  Willsea;  Midwinter  Weather  Conditions  in  Western  Ontario,  by  A.  G.  Seyfert; 
A  West  Indian  Storm,  by  J.  S.  Quin;  Remarks  on  Bigelow's  Studies  on  tbe  Circula- 
tion of  the  Atmosphere,  by  A.  Wbeikof;  The  Vertical  Component  of  the  Wind  (illus.), 
by  31.  Dechevrens;  A  Study  of  Some  Errors  of  KiteMeteorographsand  ObsenTations 
on  Mountains  (illus.),  by  H.  H.  Clayton;  The  Transvaal  Observatory,  by  R.  T.  A. 
Innes;  Climate  of  Siberia,  Korea,  and  Manchuria,  by  E.  B.  (Harriott;  The  Winter  of 
L903-4,  by  W.  B.  Stockman;  and  notes  on  wind  effects  (illus.),  Argentine  Republic 
weather  service,  seismological  work,  [meteorological]  averages  by  months  or  by  sea- 
sons, a  Hawaiian  Weather  Bureau  station,  uniformity  in  methods  and  standards  of 
instruction  in  meteorology,  weather  forecasts  by  local  observers,  new  astrophysical 
and  meteorological  observatories,  a  new  mountain  observatory,  kite  ascensions  at 
Kazan,  polarization  of  the  light  of  the  sky,  the  winter  of  1903-4  at  Thompson,  Wind- 
ham County,  Conn.,  local  storm  at  Portland,  Oreg.,  bright  meteor  of  September  15, 

1902,  and  hypotheses  as  to  the  cause  of  the  aurora  borealis. 

Report  of  the  Meteorological  Council    (Rpt.  Meteor.  Council  [Great  Britain], 

1903,  pp.  ISO,  Jig.  1,  map  1). — An  account  of  the  work  of  the  council  during  the  year 
ended  March  31,  1903,  in  the  lines  of  ocean  meteorology,  weather  telegraphy  and 
forecasts,  climatology,  and  miscellaneous  investigations  is  given,  with  statements 
regarding  publications  of  the  council  and  its  library  and  finances.  Information  of  a 
miscellaneous  character  is  given  in  a  series  of  appendixes.  The  success  of  8.30  p.  m. 
forecasts  during  1902-3  was,  complete  53  per  cent,  partial  35  per  cent.  The  average-- 
for  the  preceding  10  years  were,  complete  55.7  per  cent,  partial  27.3  per  cent. 

Meteorological  observations,  Moscow,  Idaho,  1902,  J.  E.  Bonebright 
(Idaho  Sta.  Rpt.  1903,  pp.  18-30). — Daily  ami  monthly  summaries  are  given  of  obser- 
vations on  temperature,  precipitation,  pressure,  cloudiness,  and  wind  movement. 

Report  of  the  meteorologist,  N.  Helme  (Rliode  Island  Sta.  Rpt.  1903,  pp. 
375-  .'91 ). — This  includes  general  notes  on  the  weather  during  the  year  ended  June  30, 
1903,  and  a  tabulated  record  of  observations  at  Kingston  on  temperature,  precipita- 
tion, cloudiness,  and  prevailing  winds  during  each  month  from  July,  1902,  to  June, 
1903,  inclusive,  with  a  summary  for  the  year  ended  June  30,  1903.  The  latter  sum- 
mary is  as  follows: 

Temperature  (degrees  F. ). — Maximum,  90,  July  9,  and  August  4,  1902;  minimum, 
—  12,  December  9,  1902;  mean,  48.3;  highest  monthly  mean,  67,  July,  1902;  lowest 
monthly  mean,  27.2,  December,  1902;  highest  daily  mean,  77.5,  July  9,  1902;  lowest 
daily  mean,— 2,  December  9,  1902.  Precipitation  (inches). — Total  (rain  and  melted 
snow),  59.27;  greatest  monthly,  9.19,  March,  1903;  least  monthly,  0.70,  May,  1903; 
greatest  in  24  consecutive  hours,  2.50,  April  15,  1903;  snowfall — total  45.  Weather. — 
Number  of  clear  days,  138;  number  of  fair  days,  96;  number  of  cloudy  days,  131; 
number  of  days  on  which  there  was  precipitation  of  0.01  in.  or  more,  103.  Prevail- 
ing wind,  west. 

Meteorological  observations,  J.  Haltneret  al.  (Jahrb.  St.  Gall.  Naturw.  Gesell., 
1901-2,  pp.  621-640). — Summaries  are  given  of  observations  on  pressure,  temperature, 
relative  humidity,  cloudiness,  precipitation,  wind  movement,  etc.,  during  1902  at  a 
number  of  stations  in  St.  Gall. 

Meteorological  observations,  J.  S.  Pakt  et  al.  {Agr.  Bid.  Straits  and  Federated 
Malay  States,  3  (1904),  No.  4,  pp.  147-157). — Tables  give  monthly  rainfall  from 
1894  to  1903  in  the  various  districts  of  Negri  Sembilan;  daily  observations  on  tem- 
perature, rainfall,  humidity,  and  wind  movement  at  Seremban  during  February, 
1904;  and  abstracts  of  similar  observations  during  the  month  of  March  at  Singa- 
pore, Penang,  Malacca,  Perak,  Selangor,  Negri  Sembilan,  Pahang,  and  Muar. 

Report  on  radiation  of  the  international  meteorological  committee  at 
Southport  in  1903,  J.  Violle  {Ann.  Chim.  et  Phys.,  8.  ser.,  2  (1904),  Mag,  pp.  134- 
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144)- — A  review  of  investigations  on  methods  and  apparatus  which  have  been  used 
in  isolating  and  measuring  the  energy  of  solar  rays. 

The  movement  of  temperature  and  the  precession  of  the  equinoxes,  J. 
Peroche  (Rev.  Sci.  [Paris],  5.  ser.,  1  {1904),  No.  19,  pp.  .:,v.''-.7.s'.;). — A  discussion  of 
the  relation  of  the  alleged  change  of  seasons  to  the  precession  of  the  equinoxes. 

The  floods  of  the  spring  of  1903  in  the  Mississippi  watershed,  II.  C.  Frank- 
enfield  (  U.  S.  Dept.  Ayr.,  Weather  Bureau  Bui.  M,  pp.  63,  pis.  16,  figs.  3,  charts  15). — 
This  is  a  detailed  account  of  the  causes  and  history  of  these  floods  fully  illustrated 
with  maps,  charts,  reproductions  of  photographs,  etc. 

Instructions  governing-  the  corn,  wheat,  cotton,  sugar,  and  rice  region 
service  (  U.  S.  Dept.  Agr.,  Weather  Bureau  Doc.  304,  pp-  8). — The  second  edition. 

WATER     SOILS. 

Underground  waters  of  New  Jersey.  Wells  drilled  in  1903,  G.  N.  Knapp 
(Rpt.  state  Geol.  New  Jersey,  1903,  pp.  73-93,  map  1,  dgm.  1). — A  brief  discussion  is 
given  of  the  physiographic  features  of  the  Appalachian,  Crystalline  Highlands,  Pied- 
mont, and  Coastal  areas  of  the  State  and  their  relation  to  the  artesian  water  supply. 
A  record  is  also  given  of  the  wells  bored  during  the  year. 

The  water  and  soil  conditions  of  Grado  and  the  neighboring  coast  region, 
A.  X.  Papez  (Ztschr.  Landw.  Versuchsw.  Oesterr.,  7  (1904),  No.  3,  pp.  77-110).—  A 
number  of  analyses  of  waters  and  soils  are  reported  and  diseussed  with  reference  to 
the  utilization  of  the  coast  sands  for  agricultural  purposes. 

Preliminary  report  on  the  soils  and  agricultural  conditions  of  north-cen- 
tral "Wisconsin,  S.  Weidman  (  Wisconsin  Geol.  and  Xat.  Hist.  Surrey  Bid.  11,  1903 
i  Economic  Ser.  7),  pp.  VIII-r68.  pis.  10). — The  area  reported  on  includes  Portage, 
Wood,  Clark,  Marathon,  Taylor,  and  Lincoln  counties,  and  adjoining  portions  of 
Langlade,  Price,  and  Gates,  and  covers  7,200  square  miles.  The  topics  treated  are 
(1 )  location  and  general  topographic  and  geologic  features,  (2)  general  character  and 
origin  of  soil  and  descriptions  of  the  soil  formations,  and  (3)  climate  and  precipita- 
tion, history,  and  agricultural  conditions. 

"The  area  is  an  undulating  slope  rising  gradually  from  the  south  and  southwest. 
Its  southern  border  has  an  elevation  of  900  to  1,100  ft.  above  sea  level,  and  its  north- 
ern border  an  elevation  of  1,350  to  1,650  ft.  The  surface  is  generally  plain-like  in 
southern  Clark  County,  in  the  southern  half  of  Wood,  over  a  large  part  of  southern 
and  central  Portage,  and  throughout  a  strip  of  variable  width  in  Marathon  along  the 
Wisconsin  River  as  far  north  as  Wausau.  A  part  of  central  and  southwestern  Lan- 
glade is  also  a  plain.  Outside  the  area  of  these  plains  the  surface  is  a  rolling  country, 
with  gentle  slopes  along  the  valleys  and  broad  slopes  over  the  uplands." 

The  region  is  well  watered.  The  soils,  which  are  to  a  large  extent  the  result  of 
glacial  action,  are  classed  on  the  basis  of  texture  in  14  types,  which  are  mapped  and 
described  with  reference  to  area,  surface  features,  general  character  and  origin,  ground 
water,  forest  growth,  and  crops.  They  include  Wisconsin  River  sandy  soil,  Bancroft 
gravelly  sandy  loam,  Antigo  gravelly  loam,  Amherst  sandy  loam,  Chelsea  clay  loam, 
Cary  sandy  loam,  Mentor  loamy  sand,  Kennan  clay  loam,  Harrison  sandy  gravelly 
soil,  Colby  loamy  clay,  Marathon  loam,  Mosinee  gravelly  soil,  Ackley  gravelly  clay, 
and  swamp  and  marsh  soil.  "It  is  believed  that  the  soils  of  this  area  contain  all  the 
chemical  elements  necessary  for  the  growth  of  crops,  and  that  the  varying  degree  of 
fertility  of  the  different  soils  is  probably  due  to  their  texture  and  the  physical  condi- 
tions surrounding  them." 

The  summary  of  meteorological  observations  by  the  United  States  Weather  Bureau 
at  several  places  in  the  area  for  1892-190:!  shows  that  the  weather  conditions  are 
modified  appreciably  by  Lakes  Superior  and  Michigan  both  as  regards  temperature 
and  moisture.     The  temperature  is  shown  to  have  varied  during  the  period  referred 
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to  from  —28.2  in  January  to  99.1°  F.  in  July.  The  average  annual  rainfall  varied 
from  27.5  in.  at  Stevens  Point  to  33.12  in.  at  Xeillsville.  Killing  frosts  occur 
occasionally  as  late  as  May  and  June.  They  do  not  occur  earlier  in  the  fall  than  in 
northern  Illinois  or  Iowa. 

Note  on  scale  for  chemical  valuation  of  soils,  V.  Edwards  (Chem.  News,  89 
(1904),  No.  2317,  p.  197).—  The  author  states  that  in  judging  fertility  of  the  soil  from 
a  chemical  standpoint  he  "would  describe  a  good  soil  as  containing  0.25  per  cent  of 
each  of  the  three  essential  ingredients,  nitrogen,  phosphoric  acid,  and  potash;  thus, 
the  three  added  together,  0.75  would  equal  100,  and  from  their  analysis  all  soils 
could  be  in  a  manner  compared  with  the  'standard'  imaginary  one." 

Promising  methods  for  the  investigation  of  problems  of  soil  and  plant 
physiology,  and  some  lines  of  investigation  to  which  they  are  adapted, 
F.  H.  King  (Proc.  Soc.  Prom.  Agr.  Set.,  1904,  pp.  171-190).— The  author  points  out 
the  importance  from  the  standpoint  of  the  relation  of  soil  moisture  to  crop  yield  of 
"a  simultaneous  study  which  would  reveal  quantitatively  and  qualitatively  the 
character  of  the  solution  which  the  soil  moisture  represents,  both  as  it  exists  in  tin- 
soil  under  the  growing  crop  and  after  it  has  been  absorbed  and  becomes  functional 
in  plant  growth." 

The  development  of  satisfactory  rapid  methods,  mainly  volumetric,  for  this  purpose 
is  referred  to  (see  also  E.  S.  R.,  15,  p.  457)  and  tests  of  their  reliability  in  comparison 
with  gravimetric  methods  in  determining  the  water-soluble  salts  of  type  soils  and  the 
concentration  of  plant  sap  and  culture  solutions  are  reported.  The  results  of  some 
preliminary  studies  by  means  of  the  methods  on  the  capillary  movement  of  dissolved 
salts  in  mulched  aiid  unmulched  soils  are  also  reported. 

Can  plant  analysis  determine  the  content  of  assimilable  plant  food  in 
soils?  M.  Stahl-Schroder  {Jour.  Landw.,  52  (1904),  No.  1-2,  pp.  31-92). — A  series 
of  plat  experiments  made  in  1893  and  1894  with  oats,  on  light  and  heavy  soils, 
with  different  combinations  of  fertilizing  materials,  is  reported,  with  analyses  of  the 
grain  and  roots  of  the  plants  from  each  plat,  the  object  of  the  experiments  being  to 
determine  the  value  of  Heinrich's  method  "  of  root  analysis  and  Atterberg's  method 
of  seed  analysis  as  means  of  determining  the  assimilable  plant  food  in  soils. 

The  results  indicate  that  the  first  method  is  of  little  or  no  value  and  in  many  cases 
leads  to  erroneous  conclusions,  and  that  the  second  method  gives  results  which  are 
not  of  general  application  but  apply  only  to  the  particular  climatic  and  soil  condi- 
tions of  the  region  in  which  the  experiments  are  made.  The  composition  of  the 
seed  varies  considerably  with  the  season  and  with  the  character  of  the  soil,  but 
apparently  is  not  appreciably  affected  by  the  variety  or  the  time  of  planting. 

The  water-soluble  plant  food  of  soils,  H.  Snyder  (Proc.  Soc.  Prom.  Ayr.  Sci.t 
1904,  pp.  25-31).— See  E.  S.  R.,  15,  p.  543. 

Studies  on  the  development  and  distribution  of  nitrates  and  total  water- 
soluble  salts  in  field  soils  (  Wisconsin  Sta.  Rpt.  1903,  pp.  339-345). — A  summary  of 
investigations  during  the  10  years  ending  with  1903.  The  following  articles  are 
included:  Soluble  Salts  in  Cultivated  Soils,  by  F.  H.  King  and  J.  A.  Jeffery  (E.  S.  R., 
12,  p.  28);  Soluble  Salts  in  Cultivated  Soils,  by  F.  H.  King  and  A.  R.  Whitson 
(E.  S.  R.,  13,  p.  24);  Development  and  Distribution  of  Nitrates  and  Total  Soluble 
Salts  in  Cultivated  Field  Soils,  by  F.  H.  King  and  A.  R.  Whitson  (E.  S.  R.,  13, 
p.  229);  Development  and  Distribution  of  Nitrates  in  Cultivated  Soils,  by  F.  H. 
King  and  A.  R.  Whitson  (E.  S.  R.,  14,  p.  231);  Influence  of  the  Soil  on  the  Protein 
Contents  of  the  Crops,  by  A.  R.  Whitson,  F.  J.  Wells,  and  A.  Vivian  (E.  S.  R.,  14, 
p.  955). 

«Grundlagen  zur  Beurteilung  der  Ackerkrume,  Wismar,  1882. 
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Potash,  of  the  soil:  Its  assimilability  and  the  influence  of  lime  on  its  cir- 
culation, C.  Schreiber  (La  poiasse  du  sol:  SonaisorbabUUi. — Influence  dt  la  chaux 
mr  sa  mise  en  circulation.  Brussels:  Imp.  V  Auxiliaire  Bibliographique,  1903,  pp.  32, 
figs.  10). — Pot  experiments  extending  over  a  number  of  years  (1898-1901)  with  oats 
on  a  variety  of  soils,  with  and  without  potash  and  other  fertilizers,  are  reported.  The 
comparative  results  are  shown  in  the  following  table: 

Relative  decline  in  yield  of  oats  with  different  elements  larking  in  fertilizers. 


Year. 

Without 
nitrogen. 

Without 

phosphoric 
acid. 

Without 
potash. 

Without 
lime. 

Without 
magnesia. 

1 898 

100 

100 
72 
52 

17 

100 
•J'.t 
20 
11 

100 

87 

88 
88 

100 
91 

103 
81 

1899 

1900 

1901 

71 
57 
30 

This  table  shows  that  the  assimilable  potash  of  the  soil  was  rapidly  exhausted  by 
the  oat  plants. 

The  application  of  potash  salts  increased  the  yield  of  both  straw  and  grain.  Other 
experiments  are  reported  which  indicate  that  lime,  or  better,  gypsum  has  a  marked 
though  limited  effect  in  setting  free  the  potash  of  the  soil. 

Studies  on  the  improvement  of  marsh  soils  (  Wisconsin  Sta.  Rpt.  1903,  pp. 
333-338). — A  summary  of  investigations  during  the  10  years  ending  with  1903.  The 
following  articles  are  included:  The  Treatment  of  Swamp  or  Humus  Soil,  by  F.  H. 
King  (E.  S.  R.,  9,  p.  536;  10,  p.  728);  The  Treatment  of  Swamp  or  Humus  Soil,  by 
F.  H.  King  and  J.  A.  Jeffery  (E.  S.  R.,  12,  pp.  32,  36);  The  Influence  of  Potash 
Salts  on  Black  Marsh  Soils,  by  F.  H.  King  and  A.  R.  Whitson  (E.  S.  R.,  13,  p.  27); 
Studies  on  Black  Marsh  Soil,  by  F.  H.  King  and  A.  R.  Whitson  (E.  S.  R.,  13,  p. 
931);  Experiments  on  Black  Marsh  Soil,  by  A.  R,  Whitson  (E.  S.  R.,  14,  p.  949). 

Report  on  the  work  of  the  Swedish  Moor  Culture  Association,  1902  ( Svenska 
Mosskulturfor.  Tidskr.,  17  (1903),  No.  5,  pp.  333-347). — The  report  describes  the  activ- 
ities of  the  association  during  the  year  1902.  These  come  mainly  under  two  head- 
ings, investigations  of  a  chemical  or  botanical  nature  and  experiments  in  crop  pro- 
duction on  moor  soils,  conducted  partly  on  the  experiment  farms  at  Flahult  and 
Jonkoping,  partly  on  farms  in  different  parts  of  the  country. — f.  w.  woll. 

Soil  temperatures  for  the  year  1902,  J.  E.  Boxebright  (Idaho  Sta.  Rpt.  1903, 
pp.  31,  32). — This  is  a  weekly  summary  of  observations  on  the  temperature  of  the 
soil  at  depths  of  1,  3,  6,  and  9  in.,  and  1,  2,  3,  4,  5,  and  6  ft. 

Observations  on  soil  temperatures  during  the  years  1896-1899  at  Musti- 
ala  Agricultural  and  Dairy  Institute,  T.  Caxnelix  and  L.  Stexback  (Landtbr. 
Styr.  Meddel,  1903,  No.  44,  pp.  99-159). 

Formation  of  nitrous  acid  in  the  air  confined  in  arable  soil.  Nitrification 
by  chemical  processes  in  the  soil,  F.  Sestixi  (  Orosi,  27  (1904),  pp-  1-9;  abs.  in  June, 
t'heui.  Soc.  [London],  86  (1904),  No.  499,  II,  p.  363).—  The  author  finds  that  the 
formation  of  nitrous  acid  in  the  soil  by  the  oxidizing  action  of  ferric  hvdroxid  is  due 
to  oxidation  of  ammonia,  and  not  of  nitrogen  of  the  air  as  claimed  by  Bonnema 
(E.  S.  R.,  14,  p.  850). 

The  formation  of  nitric  acid  and  nitrification  as  a  chemical  process  in 
cultivated  soils,  F.  Sestini  (Landw.  Vers.  Stat.,  60  (1904),  No.  1-2,  pp.  103-112). — 
See  above. 

Recent  progress  in  soil  bacteriology,  J.  Behrexs  (Mil.  Deut.  Landw.  Gesell., 
19  (1904),  No.  26,  pp.  181-184). — A  brief  general  summary  of  investigations. 
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FERTILIZERS. 

Fertilizer  trials  on  Swedish  moor  soils,  1900-1902,  II.  von  Feilitzen  (Sven- 
ska  Mosskulturfor.  Tidslr.,  17  (1903),  No.  6,  pp.  896-420,  figs.  10;  18  (1904),  No.  2,  pp. 
73-95,  figs.  14). — Method  of  applying  artificial  fertilizers. — Experiments  were  conducted 
during  the  season  of  1902  with  Peluschke  peas  for  the  purpose  of  ascertaining  the 
best  method  of  applying  artificial  fertilizers  as  to  depth  of  distribution  in  the  ground. 
The  results  showed  that  the  phosphoric  acid  in  Thomas  phosphate  gave  a  42  per  cent 
higher  yield  of  green  substance  when  carefully  mixed  with  the  soil  to  a  depth  of  15 
cm.  than  when  the  phosphate  was"  simply  harrowed  in  to  a  depth  of  5  cm.,  which 
gave  the  lowest  yield.  No  appreciable  difference  in  yield  was  obtained  with  potash 
salts  whether  the  fertilizers  were  mixed  with  a  considerable  depth  of  soil  or  only 
harrowed  in.  The  artificial  fertilizers  were  in  all  cases  applied  in  the  spring  of  the 
experimental  season. 

On  the  effect  of  different  nitrogenous  fertilizers  on  moor  soils. — The  following  summary 
statement  shows  the  average  relative  effect  of  different  nitrogenous  fertilizers  on  moor 
soils  obtained  in  experiments  which  were  conducted  by  the  author  during  the  period 
given.  Seven  trials  were  made  with  oats,  1  with  barley,  and  2  with  spring  rye. 
The  amount  of  nitrogen  applied  was  generally  45  kg.  per  hectare  (40  lbs.  per  acre), 
and  in  some  cases  30  kg.  (27  lbs.  per  acre). 

Relative  effect  of  nitrogenous  fertilizers  on  moor,  sandy,  and  clayey  soils. 


Fertilizer. 


Nitrate  of  soda 

Sulphate  of  ammonia 

Fish  guano 

Peat-litter  poudrette  . 
Barnyard  manure 


Moor  soil     Sandy  soil   Clayey  soil 


(7  trials  i. 


100 
93 
71 
59 
37 


(2  trials). 


100 
79 
79 
50 


(1  trial). 


100 
75 


The  nitrate  produced  the  highest  yields  in  8  out  of  11  trials,  the  sulphate  produced 
the  highest  yields  in  3  cases,  the  poudrette  produced  least  in  1  trial,  and  the  barn- 
yard manure  least  in  10  trials. 

Experiments  of  the  same  character  with  oats  and  potatoes  at  Flahult  experiment 
station,  1900-1902,  in  which  the  effects  of  nitrate,  sulphate,  and  fish  guano  were 
compared,  gave  the  following  average  comparative  results:  Nitrate,  100;  sulphate, 
with  oats,  91,  with  potatoes,  86;  fish  guano,  with  oats,  85,  with  potatoes,  47. 

Barnyard  manure  v.  artificial  fertilizers. — Experiments  conducted  during  1901-1903 
with  barnyard  manure  v.  artificial  fertilizers  for  oats  or  pastures  on  moor  soils  gave 
results  showing  that  barnyard  manure  can  not  be  applied  to  advantage  under  these 
conditions,  but  should  be  accompanied  with  an  application  of  phosphate  and  potash. 
On  nitrogenous  moor  soils  of  the  better  class  the  most  profitable  fertilization  was 
obtained  on  the  plats  receiving  only  phosphate  and  potash. 

On  the  fertilizer  value  of  ground  gabbro  and  feldspar  on  moor  soils. — The  experiments 
with  these  materials  which  are  found  on  the  market  and  sold  under  the  name  of 
"mineral  fertilizers  "  showed  that  at  least  for  the  crops  under  trial,  alsike  clover  and 
Peluschke  peas,  the  effect  of  their  application  was  practically  zero. 

On  the  use  of  different  phosphatic  fertilizers  on  moor  sods. — Comparisons  of  superphos- 
phate, Wiborgh  phosphate,  and  Thomas  phosphate  have  been  made  in  experiments 
conducted  under  a  great  variety  of  conditions  and  with  different  crops  since  1898.  The 
conclusion  was  drawn  from  the  results  of  the  earlier  series  of  trials  that  the  citrate- 
soluble  phosphoric  acid  in  Wiborgh  and  Thomas  phosphates  has  the  same  fertilizer 
value  when  applied  on  moor  soils  as  the  water-soluble  and  the  citrate-soluble  acid  in 
superphosphate  for  the  crops  on  which  the  fertilizer  is  applied.  The  latter  experi- 
ments gave  decided  evidence  that  the  action  of  the  soluble  phosphoric  acid  in  the  3 
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phosphatic  materials  on  moor  soils  may  be  considered  equal,  and  that  the  residual 
effect  of  the  fertilization  with  Wiborgh  and  Thomas  phosphates  was  more  pronounced 
than  that  of  superphosphate. 

Experiments  with  different  potash  salts. — The  results  of  earlier  experiments  were  cor- 
roborated, showing  that  the  different  potash  salts  on  the  market  may  he  considered 
of  equal  value  for  grain  crops,  legumes,  or  pastures  on  moor  soils.  The  potash  salt 
that  can  be  bought  at  the  lowest  price  per  unit  of  potash  is  therefore  to  be  preferred, 
since  the  cost  of  freight  is  of  importance  in  determining  the  price  of  the  fertilizer  in 
local  markets,  the  37  per  cent  potash  salt  and  the  muriate  being  generally  preferable. 
This  is  especially  true  in  the  case  of  fertilization  of  potato  land.  The  high-grade 
salts  produced  the  largest  crops  of  potatoes,  and  the  starch  content  of  the  j >ota toes 
was  1  to  2  per  cent  higher  in  the  case  of  plats  to  which  such  salts  had  been  applied 
than  from  fertilization  with  kainit. 

On  i)te  action  of  lime  and  soil  amendments  <m  barren  moor  sails. — Plat  experiments 
were  conducted  with  soil  from  a  piece  of  moor  land  which  did  not  normally  grow 
any  crops,  and  which  consisted  in  its  upper  layer  of  partially  decomposed  Erio- 
phoruni  plants.  It  is  shown  that  such  soils  can  be  made  to  produce  normal  crops  of 
oats,  peas,  etc.,  through  liming,  admixture  of  sand  or  clay,  and  proper  fertilization 
with  phosphates,  potash,  and  even  some  nitrogen.  Barnyard  manure  also  produce  1 
good  effects  and  is  of  value  for  the  purpose  of  facilitating  the  decomposition  of  the 
organic  matter  in  the  soil.  The  improvement  in  the  quality  and  the  yields  of  the 
crops  harvested  on  plats  receiving  different  treatment  was  striking. — f.  w.  woll. 

Some  lessons  learned  from  experiments  with  fertilizers,  W.  Saunders 
(Proc.  Soc.  Prom.  Agr.  Sri.,  1904,  pp.  105-112). — A  brief  general  discussion  of  the  fer- 
tilizer requirements  of  plants  and  a  summary  account  of  the  experiments  with  fertil- 
izers made  at  the  experimental  farms  at  Ottawa  since  1887. 

The  so-called  statistical  method  of  making  field  experiments  with  fertil- 
izers and  calculating  the  results,  T.  Pfeiffer  (Mitt.  Landw.  Inst.  K.  Univ.  Bres- 
lau,  2  (1904),  ATo.  4,  PP-  647-682,  fig.  1). — This  is  a  controversial  article  replying  to 
one  by  Dafert  (E.  S.  R.,  15,  p.  130),  which  explains  the  doubtful  reliability  of  field 
experiments  ordinarily  conducted  by  farmers,  and  the  need  of  greater  accuracy  in 
such  experiments  if  they  are  to  yield  results  of  scientific  and  practical  value,  refer- 
ence being  made  to  the  author's  plan  for  securing  greater  interest  in  this  subject  by 
offering  a  series  of  premiums  (E.  S.  R.,  13,  p.  726). 

The  main  portion  of  the  article,  however,  is  devoted  to  a  detailed  discussion  of 
the  reliability  of  conclusions  based  upon  averages  of  the  results  of  a  large  number  of 
individual  experiments — the  so-called  statistical  method  advocated  by  Dafert — the 
general  tenor  of  this  discussion  being  that  more  reliable  and  useful  results  may  be 
obtained  by  increasing  the  accuracy  of  individual  experiments  rather  than  by 
increasing  the  number  of  cooperative  experiments  as  ordinarily  made. 

Plant  food  and  use  of  fertilizers,  A.  L.  Kxisely  (  Oregon  Sta.  Bid.  79,  pp.  40). — 
A  popular  discussion  of  this  subject,  including  directions  for  making  fertilizer  experi- 
ments and  preparing  mixtures  for  different  crops. 

A  contribution  to  the  knowledge  of  metaphosphates,  F.  Warschauer  (Ztschr. 
Anorgan.  Chem.,  36  (1903),  pp.  137-200;  alts,  in  Bid.  Soc.  Chim.  Paris,  3.  ser.,32 
(1904),  No.  11,  pp.  653-655). — This  article  gives  a  critical  historical  review  of  investi- 
gations on  this  subject,  and  describes  the  distinctive  characteristics  of  the  various 
modifications  of  metaphosphoric  acid,  including  monometaphosphates  which  are 
uncrystallizable,  insoluble  salts;  tnmetaphosphates  which  are  easily  crystal iizable 
and  soluble,  but  are  not  precipitable;  tetrametaphosphates  which  are  crystallizable, 
soluble,  and  precipitable;  and  hexametaphosphates  which  are  amorphous  compounds, 
the  alkaline  salts  giving  with  the  salts  of  the  alkaline  earths  and  heavy  metals  pre- 
cipitates which  are  either  flocculent  or  gelatinous.  The  preparation  and  chemical 
behavior  of  various  salts  of  these  acids  are  discussed. 
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Investigations  on  the  fertilizing-  value  of  dried  superphosphates,  A.  Gre- 
ooiREand  J.  Hendrick  (Bui.  Agr.  [Brussels],  JO  (1904),  No.  2,  pp.  185-201,  fig.  1).— 
Chemical  studies  and  pot  experiments  with  barley  to  determine  the  effect  of  drying 
superphosphates  on  their  fertilizing  value  are  reported  in  detail. 

The  conclusions  reached  were  that  the  physical  changes  brought  about  by  the 
heating  were  without  effect  on  the  fertilizing  value  of  the  product;  partial  dehydra- 
tion brought  about  by  heating  to  165°  C.  increased  the  activity  of  the  phosphoric 
acid  to  a  notable  degree;  the  mixture  of  soluble  calcium  salts  resulting  from  heating 
monocalcium  phosphate  to  165°  C.  until  it  lost  2  molecules  of  water  was  as  a  rule 
more  effective  than  crystallized  monocalcium  phosphates;  the  calcium  metaphos- 
phate  produced  by  dehydration  of  monocalcium  phosphate  was  of  no  value  as  a  fer- 
tilizer; calcium  pyrophosphate  produced  by  complete  dehydration  of  bicalcium 
phosphate  is  also  of  no  fertilizing  value. 

A  contribution  to  the  study  of  phosphatic  slag,  A.  Gregoire  and  J.  Hendrick 
(Bui.  Agr.  [Brussels],  SO  (1904),  No.  2,  pp.  202-209). — Ammonium  citrate  containing 
per  liter  210  gm.  citric  acid,  43  gm.  ammoniacal  nitrogen,  and  30  gm.  of  ammonium 
fluoric!  dissolved  about  half  as  much  of  the  phosphoric  acid  of  Thomas  slag  as  2  per 
cent  citric  acid.  Pot  experiments  with  barley  indicated  that  a  large  part  of  the 
phosphoric  acid  insoluble  in  the  ammonium  citrate  containing  fiuorid  was  readily 
assimilable  by  plants. 

On  the  influence  of  liming  on  the  availability  of  phosphoric  acid  in  com- 
mercial fertilizers,  B.  Sciiclze  (Fuhling's  Landw.  Zlg.,  53  (1904),  Nos.  5,  pp.  186- 
188;  6,  }>p.  216-222;  7,  pp.  201-265). — A  series  of  pot  experiments  is  reported,  from 
which  the  conclusions  are  drawn  that  the  phosphoric  acid  of  bone  meal  produces  an 
effect  in  soil  poor  in  lime  which  very  closely  agrees  with  that  indicated  by  the  solu- 
bility in  citric  acid;  liming  reduces  the  effect  of  water-soluble  phosphoric  acid  least, 
of  citric-acid  soluble  phosphoric  acid  more,  and  of  bone  phosphoric  acid  most;  the 
most  injurious  effect  was  produced  by  liming  with  burnt  lime  in  the  spring,  the  least 
by  applications  of  calcium  carbonate  in  the  fall;  the  action  of  the  phosphoric  acid  of 
bone  depends  not  only  upon  the  form  and  time  of  application  but  also  upon  the 
kind  of  plant,  mustard,  for  example,  utilizing  it  more  completely  than  oats;  liming 
injuriously  affects  the  phosphoric  acid  of  the  soil,  rendering  it  less  soluble;  the  acid 
compounds  of  the  soil  are  apparently  of  considerable  value  in  rendering  difficultly 
soluble  phosphates  available. 

On  the  influence  of  liming  and  marling  on  the  yield  of  vetches,  R.  Ulbricht 
(Landw.  Vers.  Stat.,  00  (1904),  No.  1-2,  pp.  135-140,  pi.  1). — Pot  experiments  during 
1897,  1899,  and  1903  are  reported.  The  results  show  that  vetches,  like  serradella 
and  lupines  tested  in  previous  experiments,  are  injuriously  affected  by  large  applica- 
tions of  lime  or  marl,  although  not  as  sensitive  as  the  latter  and  in  some  cases  actually 
benefited  by  small  applications  of  lime  or  marl. 

Concerning  the  function  of  sodium  when  used  in  nitrate  of  soda,  H.  J. 
Wheeler  et  al.  (Rhode  Island  Sta.  Rpt.  1903,  pp.  ..'37-207,  pi.  1 ).—  This  article  reviews 
the  work  of  other  investigators  on  the  function  of  sodium  as  a  plant  nutrient,  and 
summarizes  the  work  of  the  authors  which  has  been  carried  on  at  the  Rhode  Island 
Station  for  a  number  of  years.  The  objects  and  results  of  this  work  are  briefly 
summarized  as  follows: 

"The  experiments  were  designed  to  throw  light  upon  the  question  whether  the 
frequent  greater  effectiveness  of  nitrate  of  soda  as  compared  with  sulphate  of  ammonia, 
when  employed  at  such  rates  that  each  furnishes  like  amounts  of  nitrogen,  is  due  to 
a  direct  manurial  action  of  the  sodium,  as  claimed  by  Wagner  and  Dorsch,  or  in  part 
to  other  causes. 

"Other  experiments  at  this  station  with  about  200  varieties  of  plants  have  shown 
conclusively  that  plant  growth  is  very  greatly  influenced  by  the  chemical  reaction  of 
the  soil,  or  by  compounds  formed  as  a  result  of  the  reaction,  a  fact  which  seems 
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established  beyond  question.  Many  tests  of  soils,  where  both  nitrate  of  soda  and 
sulphate  of  ammonia  have  been  used,  have  shown  that  they  influence  greatly  the 
chemical  reaction  of  the  soil.  The  nitric  acid  of  the  nitrate  of  soda  is  taken  up  by 
plants  leaving  a  basic  residue,  while  on  the  other  hand  the  ammonia  of  sulphate  of 
ammonia  is  changed  to  nitric  acid  and  utilized  by  plants,  and  sulphuric  acid  is  left 
as  a  residual  product. 

"Wagner  and  Dorsch,  citing  European  experiments  in  support  of  their  contention 
that  nitrate  of  soda  is  frequently  more  efficacious  than  sulphate  of  ammonia  bv  virtue 
of  a  direct  manurial  action  of  sodium,  make  no  mention  of  a  possible  influence  of 
the  chemical  reaction  of  the  soil  as  affected  by  these  salts.  Indeed,  they  cite  the 
Rothamsted  results  in  support  of  their  conclusions.  It  was  pointed  out,  however, 
several  years  ago  by  one  of  us  (H.  J.  W. )  that  the  inefficiency  of  sulphate  of  ammonia 
at  Rothamsted  as  compared  with  nitrate  of  soda  was  probably  due  to  the  resultant 
difference  in  the  reaction  of  the  soil  which  lime  was  shown  to  be  capable  of  over- 
coming. In  fact,  recent  experiments  with  lime  at  Rothamsted  have  shown  that  it 
corrects  the  condition,  thus  fully  demonstrating  the  position  taken  at  this  station, 
and  furnishing  further  evidence  in  support  of  the  conclusion  from  our  own  experi- 
ments. 

"The  results  secured  here  are  to  the  effect  that  the  differences  in  the  yields  pro- 
duced by  nitrate  of  soda  and  sulphate  of  ammonia  are  not  attributable,  at  least,  more 
than  to  a  limited  extent,  and  then  perhaps  only  with  a  few  kinds  of  plants,  to  a 
direct  manurial  action  of  the  sodium,  but  often  chiefly  to  the  difference  in  the 
chemical  reaction  of  the  soil  which  is  brought  about  by  the  two  salts. 

"The  conclusion  reached  is  further  supported  by  the  fact  that  the  greater  efficiency 
of  nitrate  of  soda,  as  compared  with  sulphate  of  ammonia  in  our  own  experiments, 
was  not  apparently  by  virtue  of  the  capacity  of  soda  to  act  as  a  carrier  of  nitric  acid 
to  the  plant." 

The  influence  of  the  depth  of  application  of  straw  on  the  yield,  C.  von 
Seeluorst  and  W.  Freckmann  (Jour.  Landw.,  52  (1904),  No.  1-2,  pp.  163-171,  pis. 
6). — Pot  experiments  with  oats  grown  on  loam  and  sandy  soils  with  and  without 
aeration  and  different  amounts  of  water  to  determine  the  influence  on  denitrification 
of  applications  of  straw  or  strawy  manures,  aeration,  moisture,  and  the  character  of 
the  soil  are  reported.  The  results  show  that  when  nitrate  was  applied  the  deeper 
the  application  of  straw  or  strawy  manure  the  greater  the  denitrification.  In  the 
case  of  loam  soil  without  nitrate  applications  of  straw  in  the  upper  half  of  the  soil 
were  the  more  injurious. 

Influence  of  applications  of  strawy  manures  on  yield  when  used  in  con- 
nection with  lime  and  sulphuric  acid,  C.  vox  Seelhorst  and  W.  Freckmaxx 
(Jour.  Landw.,  52  (1904),  No.  1-2,  pp.  172-174,  pi-  -?)• — A  brief  account  is  given  of 
pot  experiments  with  mustard,  the  results  of  which  show  that  the  use  of  such 
materials  as  lime  and  sulphuric  acid,  which  hasten  the  decomposition  of  the  strawy 
manures,  lessen  their  injurious  effect  on  the  yield,  although  they  do  not  entirely 
overcome  it. 

The  value  of  straw  ash,  E.  Herrmann,  E.  Hotter,  and  J.  Stumpf  (Separate  from 
Oesterr.  Landw.  Wchribl.,  30  (1904),  Nos.  6,  8,  12,  13).—  The  fertilizing  value  of  this 
material  is  discussed. 

Nitrifying1  organisms,  E.  Bocllanger  and  L.  Massol  (Ann.  List.  Pasteur,  18 
(1904),  pp.  181-196;  ahs.  in  Jour.  Chem.  Soc.  [London],  86  (1004),  No.  499,  IL,  p. 
361). — Observations  on  the  behavior  of  nitrifying  organisms  in  the  presence  of  vari- 
ous carbonates,  nitrites,  and  ammonium  salts  are  reported. 

The  nitrous  organism  accommodates  itself  to  all  ordinary  carbonates,  but  does  not 
attack  hydroxylamin  hydrochloric!.  The  nitric  organism  oxidizes  nearly  all  nitrites 
in  solutions  containing  0.5  to  1  gm.  per  liter.  Nitrification  took  place  in  a  great 
variety  of  ammonia  salts  tested,  but  in  case  of  ammonium  arsenite,  iodid,  citrate,  and 
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oxalate  only  in  solutions  containing  0.5  to  1  gm.  per  liter.  The  nitrous  organism 
appeared  to  have  an  incubation  period  of  6  days,  the  nitric  organism  of  only  2  days. 

Ammonium  salts  hindered  the  multiplication  of  nitric  organisms,  but  did  not  in- 
terfere with  the  action  of  those  already  present.  The  minimum  retarding  amount  of 
ammonia  was  found  to  be  about  2  parts  per  million.  It  is  thought  that  the  amount 
of  ammonia  in  soils  under  ordinary  conditions  is  too  small  to  interfere  with  the 
multiplication  of  nitric  organisms. 

Analyses  of  fertilizing  substances  sent  on  for  free  examination,  C.  A.  Goess- 
mann  (Massachusetts  Sta.  Bui.  95,  pp.  18).— Analyses  are  reported  of  miscellaneous 
materials,  including  wood  ashes,  cotton-hull  ashes,  limekiln  ashes,  sulphate  of  ammo- 
nia, nitrate  of  soda,  cotton-seed  meal,  muriate  of  potash,  high  gradesulphate  of  potash, 
acid  phosphate,  dissolved  boneblack,  phosphatic  slag,  Belgian  phosphate,  tankage, 
steamed  bone,  ground  bone,  dry  ground  fish,  mill  refuse,  wool  dust,  cotton-seed 
droppings,  cotton-seed  dust,  cocoa  shells,  lime  refuse,  waste  lime,  dried  dandelion 
root,  compound  fertilizers,  peat,  muck,  meadow  mud,  silt  deposit,  and  soils.  Notes 
are  also  given  on  the  valuation  of  fertilizers,  and  on  taking  samples  for  analysis. 

Commercial  fertilizers,  P.  Schweitzer  (Missouri  Sta.  Bui.  63,  pp.  22). — A  report 
on  the  registration  and  inspection  of  fertilizers  in  Missouri  during  the  year  ended 
December  31,  1903,  including  the  text  of  the  State  fertilizer  law  approved  March  14, 
1903,  the  details  of  analyses,  and  advice  to  farmers  regarding  the  purchase  and  use  of 
fertilizers. 

Inspection  of  fertilizers  in  1903,  F.  W.  Morse  (New  Hampshire  Sta.  Bui.  108, 
pp.  63-71). — This  bulletin  contains  a  brief  statement  regarding  fertilizer  inspection 
during  1903  in  cooperation  with  the  State  Board  of  Agriculture,  and  reports  analyses 
of  wood  ashes  and  miscellaneous  fertilizing  materials.  The  text  of  the  State  ferti- 
lizer law  and  a  schedule  of  trade  values  of  fertilizing  constituents  for  1903  are  given. 

Miscellaneous  analyses,  B.  L.  Hartwell,  A.  W.  Bosworth,  and  J.  W.  Kellogg 
(Rltode  Island  Sta.  Rpt.  1903,  pp.  233-236). — Analyses  of  dried  blood,  ammonium  sul- 
phate, nitrate  of  soda,  tankage,  wool  waste,  horn  meal,  hoof  meal,  acid  fish,  star  fish, 
dissolved  bone,  dissolved  boneblack,  double  superphosphate,  acid  phosphate,  raw 
aluminum  phosphate,  muriate  of  potash,  sulphate  of  potash,  air-slaked  lime,  dried 
distillers'  grains,  timothy  hay,  Buffalo  horse  feed,  Buffalo  poultry  feed,  Buffalo 
creamery  feed,  mixed  feed,  cotton-seed  meal,  and  precipitate  from  sewage  tanks. 

Commercial  fertilizers  (  Wisconsin  Sta.  Rpt.  1903,  pp.  307-313).— This  is  a  brief 
summary  of  the  work  of  the  station  on  commercial  fertilizers  during  the  period  from 
1896-to  1903.     The  following  articles  are  included: 

Fertilizer  experiments,  by  F.  W.  Woll  (pp.  307-309). — Fertilizer  Experiments  with 
Indian  Corn  on  Marsh  Soils  (E.  S.  R.,  10,  p.  729);  Fertilizer  Experiments  with 
Sugar  Beets  on  Marsh  Soils  (E.  S.  R.,  12,  p.  46). 

Analyses  and  general  discussions  of  fertilizers,  by  F.  W.  Woll  (pp.  309-313). — The 
Maintenance  of  Soil  Fertility:  Commercial  Fertilizers  (E.  S.  R.,  8,  p.  212;  9,  p.  543); 
Fertilizing  Value  of  Lake  Mud  (E.  S.  R.,  9,  p.  543);  Fertilizers  for  Lawns  (E.  S.  R., 
11,  p.  528). 

A  list  of  articles  on  fertilizer  inspection  is  also  given,  with  a  brief  history  of  fertili- 
zer inspection  in  the  State  and  analyses  of  fertilizers  inspected  during  1903. 

Fertilizers  licensed  for  sale  in  "Wisconsin  in  1904,  F.  W.  Woll  and  G.  A. 
Olson  (  Wisconsin  Sta.  Bid.  113,  pp.  3-13,  18,  19). — This  is  a  repoit  of  the  results  of 
analyses  of  18  samples  of  fertilizers  licensed  during  1904,  with  notes  on  the  sources, 
nature,  purchase,  valuation,  and  use  of  fertilizers,  and  the  text  of  the  State  law. 
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Cooperative  experiments  in  agriculture,  C.  A.  Zavitz  (Ontario  Agr.  and  Expt. 
Union  Rpt.  1903,  pp.  10-29,  map  1). — A  discussion  of  the  organization  of  the  work  is 
presented,  and  the  results  for  1903  and  in  some  cases  the  average  results  for  a  series 
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of  years  are  tabulated  and  noted.     The  yields  of  the  leading  varieties  of  roots  and 
forage  crops  are  given  in  the  following  table: 

Results  with  the  leading  variety's  of  root  and  forage  crops  in  1902. 


Crop. 


Mangels 

Sugar  beets 

Swedish  turnips 

Parsnips  and  carrots  . . 

Fodder  corn 

Millet 

Sorghum 

Grass  peas  and  vetches 
Rape 


Number 

Number 

of  vari- 

of tests. 

eties 

toted. 

12 

3 

12 

2 

3 

3 

4 

3 

■> 

3 

4 

3 

1 

3 

4 

3 

2 

2 

heading  variety. 


Sutton  Mammoth  Long  Red 

New  Danish  Improved 

Magnum  Bonum . .' 

Pearce  Imp.  Half  Long  White  Carrot 

Mastodon  Dent 

Japanese  Barnyard 

Early  Amber  Sugar  Cane 

Common  Vetches 

Dwarf  Bonanza 


Yield 
per 


Tons. 
43.68 
27.02 
26.01 
27.  70 
18.20 

3.51 
18.25 

9.47 
18.69 


In  1903  corn  planted  in  hills  gave  but  a  slightly  larger  yield  than  corn  planted  in 
drills.  In  the  average  of  -4  years  the  results  show  a  difference  of  1  ton  of  total  crop 
and  one-fifth  of  a  ton  of  husked  ears  per  acre  in  favor  of  planting  in  hills.  The 
results  with  fertilizers  are  summarized  in  the  following  table: 

Fertilizer  experiments  with  oats,  mangels,  fodder  corn,  and  Swedish  turnips. 


Kind  of  fertilizer. 


Nothing 

Nitrate  of  soda 

Muriate  of  potash  . . . 

Superphosphate 

Complete  fertilizer  . . 
Cow  manure 


Fertilizer 
per  acre. 


Lbs. 


160 
160 
320 
213 

40. 000 


Average  yield  per  acre. 


Oats. 

5  yrs.;  74 

tests. 


Bu. 

38.9 
46.3 
43.8 
43.6 

48.7 


Mangels. 
5  yrs.;  41 

te-ts. 


Tons. 
20.6 
26.5 
24.6 
24.2 
25.4 


Fodder  corn. 


Whole 
crop.  6 
yrs.;  43 

tests. 


Tons. 
8.2 
9.7 
9.8 
9.4 
9.6 


Husked 

ears.    6 

yrs.;  38 

tests. 


Tons. 
2.8 
3.2 
3.1 
3.2 
3.3 


Swedish  turnips. 


2  yrs. ;  5 
tests. 


Tons. 
24.1 
28.9 
28.6 
30.3 
32.1 
33.5 


1903. 
3  tests. 


Tons. 
25.5 
32.1 
39.9 
33.6 
34.9 
38.1 


The  complete  fertilizer  application  was  composed  of  one-third  of  the  quantity  of 
nitrate  of  soda,  muriate  of  potash,  and  superphosphate  applied  alone.  The  largest 
increase  of  Swedish  turnips  as  compared  with  the  unfertilized  land  was  obtained 
with  the  complete  fertilizer  at  a  cost  of  1.7  cts.  per  bu.,  of  mangels  with  nitrate  of 
soda  at  2.3  cts.  per  bu.,  of  oats  with  complete  fertilizer  application  at  47  cts.  per  bu., 
and  of  fodder  corn  with  muriate  of  potash  $2.87  per  ton. 

The  yields  of  the  best  varieties  of  grain  crops  are  given  in  the  following  table: 

Leading  varieties  in  cooperative  tests  with  grain  crops. 


Crop. 


Oats 

Six-rowed  barley 
Hulless  barley. . . 

Spring  wheat 

Buckwheat 

Field  peas 

Field  beans 

Bug-proof  peas  . . 

Soybeans 

Corn  for  grain  .. . 
Winter  wheat 


Number 

of  tests. 


104 
32 
18 
13 

2 
14 

8 
20 

3 
16 
25 


Number 
of  varie- 
ties 
tested. 


Leading  variety. 


Siberian 

Manshury 

Black  Hulless  ... 

Emmer 

Silver  Hull 

Early  Britain 

White  Wonder... 

Egyptian 

Early  Yellow 

King  Philip 

Imperial  Amber. 


Yield  per  acre. 


Straw.        Grain 


Tons. 
1.63 
1.50 
1.46 
1.55 
2.00 
1.65 
1.68 
1.03 
1.28 


1.61 


Bu. 
54.54 
44.95 

24.13 
45.25 
32.92 
32. 59 
29. 59 
16. 27 
15.11 
48.31 
24.93 
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The  varieties  of  sweet  corn  tested  and  the  number  of  days  required  for  their  growth 
for  table  use  were  as  follows:  Mammoth  White  Cory,  95  days;  Crosby,  111  days; 
Country  Gentleman,  125  days.  Crosby  appeared  to  lead  in  quality.  Five  varieties 
of  potatoes  grown  in  227  tests  gave  the  following  yields:  Empire  State,  221.9  bu.;  Bur- 
pee Extra  Early,  172.6  1m.;  Early  Pinkeye,  164.1  bu.;  Early  Ohio,  125.lM.ii.;  Stray 
Beauty,  118.8  bu.  Level  culture  has  given  slightly  better  yields  than  hilling.  The 
average  results  for  4  years  show  that  sprinkling  seed  potatoes  with  land  plaster 
increased  the  yield  about  9  bu.  per  acre  throughout  Ontario. 

Culture  experiments  in  1902-3,  A.  Damseaux  {Bui.  Agr.  [Brussels'],  20  {1904), 
No.  l,pp.  34-43). — The  yields perare  of  the  leading  varieties  of  cereals  undertest  in 
1903  were  as  follows:  Schlanstedt  rye,  34  kg.  of  grain  and  97  kg.  of  straw;  <  Jros  bleu 
spring  wheat,  34  kg.  of  grain  and  76  kg.  of  straw;  Albert  barley,  48  kg.  of  grain  and 
60  kg.  of  straw;  and  Kirsche  oats,  45  kg.  of  grain  and  80  kg.  of  straw. 

An  experiment  was  made  to  determine  the  influence  of  lime  on  the  action  of 
superphosphate.  Sugar  beats  which  in  addition  to  superphosphate  had  received 
4,000  kg.  of  lime  per  hectare  developed  well,  indicating  that  the  efficiency  of  the 
superphosphate  was  not  diminished.  When  8,000  kg.  of  lime  per  hectare  was 
employed  the  quality  of  beets  was  reduced  through  deformity.  It  was  also  shown 
that  barley  was  more  sensitive  to  a  heavy  application  of  lime  in  connection  with 
superphosphate  than  oats.  The  author  concludes  that  where  the  application  of  lime 
is  increased  the  quantity  of  superphosphate  should  be  increased  in  proportion  to 
avoid  an  excess  of  lime  which  in  many  cases  renders  phosphoric  acid  insoluble. 

The  study  of  the  substitution  of  sodium  for  potash  was  made  with  oats  and  barley 
grown  in  pots.  The  yield  of  oats  with  a  complete  fertilizer  was  12  gm.  per  pot;  with 
the  same  application  without  potash,  6  gin.;  with  the  complete  application  in  which 
the  potash  was  replaced  with  an  equal  quantity  of  sodium,  16  gm. ;  with  potash 
alone,  2  gm.;  and  with  sodium  alone,  2.5  gm.  The  corresponding  yields  of  barley 
were  11,  6,  8.6,  4.4,  and  2  gin.,  respectively. 

Among  11  varieties  of  sugar  beets,  Elite  Kleinwanzleben  led  with  a  yield  of 
43,800  kg.  of  beets  per  hectare  representing  a  value  of  1,059.96  francs.  The  highest 
sugar  content,  14.8  per  cent,  was  obtained  in  Kirsche  which  variety  also  ranked 
high  in  purity. 

Sulphocyanid  of  potash  as  a  fertilizer  interfered  with  the  germination  of  barley 
and  winter  wheat,  while  the  growth  of  oats  seemed  to  be  benefited.  Sugar  beets 
also  proved  very  sensitive  to  this  substance.  Applying  300  k<_r.  of  sulphocyanid  of 
potash  and  ammonia  at  planting  reduced  the  yield  of  sugar  beets  by  1,800  kg.  per 
hectare;  the  sugar  content,  0.6  per  cent;  and  the  quotient  of  purity  by  2.4  as  com- 
pared with  results  obtained  where  an  equal  quantity  had  been  applied  a  month 
earlier.  Plats  receiving  barnyard  manure  together  with  nitrate  of  soda  at  the  time 
of  planting  yielded  37,000  kg.  of  sugar  beets  per  hectare  with  a  sugar  content  of  14.20 
per  cent,  while  those  receiving  the  manure  in  March  and  the  nitrate  at  planting  or 
the  manure  and  part  of  the  nitrate  in  March  and  the  rest  of  the  nitrate  at  planting 
yielded  37,400  kg.  with  13.70  per  cent  of  sugar  and  38,400  kg.  with  14.40  per  cent  of 
sugar,  respectively. 

The  comparative  yields  of  6  varieties  of  fodder  beets  are  reported.  In  the  pro- 
duction of  beets,  Kirsche  stood  at  the  head  with  a  yield  of  91,200  kg.  per  hectare, 
containing  10.42  per  cent  of  dry  matter,  while  Dauerrunkel,  the  leading  variety  in 
dry  matter,  containing  14.41  per  cent,  stood  third  with  a  yield  of  72,800  kg. 

Equal  quantities  of  seed  were  planted  of  17  varieties  of  potatoes.  The  leading 
varieties,  mentioned  in  the  order  of  productiveness,  were  Professor  Maercker, 
Up-to-date,  Excelsior,  and  President  Kruger. 

A  mixture  of  corn,  vetches,  peas,  and  horse  beans  produced  from  20,000  to  28,000 
kg.  of  green  forage  per  hectare. 
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Experiments  "with  leguminous  plants  at  Danish  State  plant  experiment 
stations,  1880-1899,  N.  P.  Nielsen  (  Tidsskr.  Landbr.  Planteavl,  10  (1904), pp.  159- 
-/.'./). — Final  accounts  are  given  of  experiments  with  red,  alsike,  and  white  clover 
grown  from  seed  of  different  origin,  and  also  of  a  large  number  of  comparative  trials 
with  kidney  vetch,  trefoil,  alfalfa,  and  Lotus  lenuifolim.  Most  of  the  experiments 
have  been  conducted  for  a  period  of  20  years  under  a  great  variety  of  soils  and  sea- 
sons, as,  for  instance,  the  red  clover  experiments,  which  were  conducted  on  27  dif- 
ferent fields  with  over  1,000  seed  samples  of  different  origin,  planted  on  2,581  plats. 

The  average  yields  of  red  clover  hay  for  2  seasons  on  all  fields  compared  as  fol- 
lows: Early  varieties — Silesian,  100;  Danish  and  Russian,  98;  Bohemian,  Moravian, 
and  American,  95;  Hungarian,  Steiermark,  and  Galician,  Rhine  region  and  Holland, 
88;  English,  81;  French,  79,  and  Italian,  25.  Medium  late  varieties — American,  102; 
English,  99.  Late  varieties — Danish  and  Swedish,  116;  Norwegian,  114;  Russian,  109; 
Silesian  and  Galician,  107;  American  and  English,  101.  The  following  comparative 
data  were  obtained  with  alsike  clover:  Swedish,  100;  Rhine  region,  98;  English,  97; 
Germany,  91;  Canada,  83;  North  America,  80.  In  the  average  for  2  years  the 
relative  yields  of  white  clover  from  seed  of  different  origin  stood  as  follows:  Danish, 
100;  Italy  (Lodi  clover),  94;  Holland,  92;  America,  89;  Pommern,  86;  England,  80; 
Provstiet,  80;  Silesia,  76;  Germany,  73. 

The  seed  of  different  origin  and  the  characteristics  of  the  seed  market  in  the 
various  regions  are  discussed,  and  it  is  shown  that  American  red  clover  seed  has 
undergone  a  marked  improvement  in  quality  during  the  20  years  under  investiga- 
tion. Placing  the  yields  from  Silesian  seed  at  100,  those  from  American  seed  during 
successive  5-year  periods  were  81,  91,  95,  and  96. 

The  principal  results  obtained  with  leguminous  plants  are  summarized  in  the 
following  table,  the  yields  being  given  in  hundredweight  per  Tondeland,  or  1.36 
acres. 

Comparative  yields  of  leguminous  plants. 


Num- 
ber of 

fields. 

Num- 
ber of 
seed 
sam- 
ples. 

Num- 
ber of 
trial 
plats. 

Yields  of  hay  per  Tondeland. 

Crop. 

First  year. 

Second 

year. 

Total 
for  both 
years. 

First 
cut- 
ting. 

Second 
cut- 
ting. 

Total. 

1? 

16 
15 
16 

65 
119 
130 
36 
18 

100 

170 

173 

68 

22 

( 'u-t. 
45.9 
39.9 
25. 6 

-16.5 
65.7 

Owt. 
31.6 
13.7 

s.5 
6.9 
4.7 

Owt. 
Tl.b 

53.6 
34.1 
53.4 

70.4 

Cwt. 
21.8 

27. 5 
13.1 

19.1 

Cwt. 

99.3 

81.6 

47.2 

Trefoil 

72.5 

Ten  fields  of  alfalfa  during  3  years  yielded  a  total  of  227.8  cwt.  per  Tondeland  and 
9  fields  of  sand  lucern  225.2  cwt.  per  Tondeland. 

Hungarian  alfalfa  seed  produced  the  largest  yields  of  hay  in  all  trials.  French 
alfalfa  seed  gave  about  80  per  cent  of  the  yield  obtained  from  Hungarian  seed,  while 
seed  of  other  origin  yielded  in  the  following  order:  German,  Italian,  American,  and 
Russian.  The  yields  secured  from  American  and  Russian  seed  yielded  only  one- 
third  to  one-half  of  that  obtained  from  Hungarian  seed.  Six  series  of  trials  were 
conducted  at  2  different  stations  with  red  clover  or  kidney  vetch  mixed  with  alfalfa 
for  the  purpose  of  increasing  the  yields  during  the  first  and  second  year.  The 
results  shown  in  the  following  table  were  obtained  on  6  different  fields  for  the  first 
3  comparative  trials  and  on  5  fields  for  the  other  tests. 
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Yields  of  hni/  from  alfalfa  seed  sown  alone  or  mixed  with  red  clover  or  Mdney  vetch 


Yields  per  TGndeland  (1.3G  acres). 


Seed  sown. 


First     Second 


year. 


year. 


Thirrt     Total 
year.      10tal 


Relative 
yields. 


25  lbs.  alfalfa  seed 

is  lbs.  alfalfa,  fi  His.  red  clover 

12  lbs.  alfalfa,  12  lbs.  red  clover 

25  lbs.  alfalfa 

25  H>s.  sand  alfalfa 

is  lbs.  alfalfa.  ('.  lbs.  red  clover 

20  lbs.  sand  alfalfa,  5  lbs.  red  clover 

12  lbs.  alfalfa,  12  lbs.  red  clover 

18  lbs.  alfalfa.  6  lbs.  kidney  vetch... 


Cwt. 
in.:. 
73.5 
73.  y 
33. 6 
12.0 
70.5 
64.0 
69.  '.i 
13.7 


Cwt. 

82.  '.• 
65.3 
51.3 
79.8 
77.0 
66.4 
53.  6 
is.  7 
72.1 


Cwt. 
95.9 
58.8 
33.6 
88.  i; 
92.0 
50.2 
12.  5 
29. 1 
65.9 


Cwt. 

219.  3 
197.fi 
158. 8 
202. 0 
211.0 
187.1 
160.1 
147.7 
181.7 


too 

90 
72 
100 
104 

93 
79 
7;: 
90 


The  results  show  conclusively  that  in  the  same  ratio  as  the  red  clover  predomi- 
nated during  the  first  year,  the  yield  is  reduced  during  subsequent  years,  so  that  pure 
alfalfa  seed  gives  about  twice  as  much  hay  the  third  year  as  the  mixture  with  6  lbs. 
red  clover  seed,  and  about  three  times  as  much  as  the  mixture  with  12  lbs.  of  red 
clover  seed. 

The  importance  of  well  prepared  and  well  kept  alfalfa  fields  is  emphasized,  and 
mowing  during  the  first  year  when  the  plant  is  in  full  bloom  and  again  toward  the 
end  of  September  is  recommended. — f.  w.  woll. 

Crops  grown  on  moor  soils  in  different  parts  of  Sweden,  H.  von  Feilitzex 
{Svenska  Mosskulturfor.  Tidskr.,17  (1903),  No.  5,  pp.  311-320) . — The  author  collected 
statistical  data  from  21  counties  of  Sweden  which  show  that  77  per  cent  of  the  farmers 
who  settled  on  moorland  plantations  grow  rye,  49  per  cent  grow  barley,  ]00  per  cent 
oats,  28  per  cent  potatoes,  43  per  cent  fodder  beets,  and  14  per  cent  ruta-bagas. — f.  w. 
woll. 

Experimental  stations,  E.  Clifton,  F.  Gillanders,  et  al.  (New  Zealand  Dept. 
Agr.  Rpt.  1903,  pp.  337-359,  pis.  28). — A  general  report  on  the  work  of  the  different 
experiment  stations  in  New  Zealand  is  given,  and  brief  notes  on  the  results  of 
culture  tests  with  tobacco  and  potatoes  and  of  fertilizer  trials  with  potatoes,  turnips, 
mangels,  and  pasture  grasses  are  included.  On  the  Ruakura  Farm,  top-dressing 
pastures  with  56  lbs.  each  of  kainit  and  bone  dust  on  fourth-acre  plats  gave  the  best 
results,  while  the  plat  receiving  77  lbs.  of  Thomas  superphosphate  gave  practically 
the  same  yield. 

Cape  barley  yielded  53  bu.  per  acre  at  the  Momohaki  Farm.  Pioneer  and  Tartar 
King  oats  produced  a  very  heavy  crop  but  were  badly  affected  with  rust.  The  aver- 
age results  for  4  years  are  in  favor  of  superphosphate  as  a  fertilizer  for  potatoes. 
In  a  potato  variety  test  Findlay  Scotia  with  a  yield  of  19  tons  per  acre  headed  the 
list.     The  use  of  fertilizer  shows  great  increases  in  the  yields  of  turnips. 

List  of  Philippine  agricultural  products  and  fiber  plants,  F.  Lamson-Scribner 
(Philippine  Bureau  Agr.  Bui.  5,  pp.  47). — A  list  of  fruits  and  vegetables  is  alphabet- 
ically arranged  according  to  the  native  or  local  names.  Synonyms  are  recorded  and 
the  plants  are  briefly  described.  A  list  of  Philippine  Island  fiber  plants  is  arranged 
alphabetically  by  the  scientific  names.  The  local  or  native  names,  the  distribution 
within  the  islands,  the  parts  of  the  plant  used,  and  the  different  uses  are  given. 

The  selection  of  varieties  for  special  climatic  and  soil  conditions,  W. 
Beseler  (Ittus.  Landw.  Ztg.,  24  {1904),  No.  14,  pp.  145,  146). — This  article  discusses 
the  behavior  of  different  varieties  of  wheat,  oats,  and  rye  under  varying  conditions 
and  presents  conclusions  based  on  these  data. 

It  is  stated  that  as  plants  are  products  of  the  soil,  varieties  are  as  much  influenced 
by  their  origin  as  breeds  of  animals.  Most  highly  developed  varieties  of  plants  from 
regions  having  a  favorable  climate  and  a  rich  soil  retain  their  qualities  only  under 
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conditions  similar  to  those  of  their  origin.  Petkns  rye  is  remarkable  in  its  adapta- 
tion to  a  wide  range  <  >f  conditions,  but  this  is  believed  to  be  due  to  its  origin  in  an  unfa- 
vorable climate  and  on  a  poor  soil.  The  appearance  of  highly  bred  varieties  of  the 
other  grains  adaptable  to  different  environments  is  considered  not  improbable. 

Regions  with  poor  soils  and  unfavorable  climate  have  relatively  few  highly  devel- 
oped varieties.  Ordinary  varieties  are  not  considered  profitable,  and  it  is  recom- 
mended that  in  each  locality  the  varieties  best  adapted  to  the  conditions  be  selected 
by  means  of  continued  tests,  and  if  these  varieties  are  ordinary  and  undeveloped 
they  should  be  improved  by  selection. 

Experiments  with  grain  and  forage  plants,  1899-1903,  R.  A.  Moore  (  Wis- 
consin Sta.  Rj>(.  19<).:,  pp.  263-283,  figs.  2). — This  article  summarizes  the  work  with 
grain  and  forage  plants  previously  published  and  noted  as  follows:  Tests  of  Grains 
(E.  S.  R.,  12,  p.  42:  13,  pp.  36,  938);  Tests  of -Forage  Plants  (E.  S.  R.,  13,  pp.  36, 
938;  14,  p.  957);  Tests  With  Soy  Beans  (E.  S.  R,,  13,  pp.  36,938);  Variety  Test  With 
Soy  Beans  (E.  S.  R.,  14,  p.  957);  Inoculation  Experiment  With  Soy  Beans  (E.  S.  R., 
14,  p.  957);  Tests  With  Cowpeas  (E.  S.  R.,  13,  p.  938);  Variety  Tests  With  Cow- 
peas  (E.  S.  R.,  14,  p.  957);  Trials  With  Russian  Vetch  (  E.  S.  R.,  12,  p.  42);  Vetch 
as  a  Forage  Plant  (E.  S.  R.,  13,  pp.  36,  988;  14,  p.  958);  Trials  With  Growing  Alfalfa 
(E.  S.  R.,  13,  p.  938);  Trials  With  <  irowing  the  Alfalfa  for  Seed  (E.  S.  R.,  14,  p.  957  ) ; 
Fall  Seeding  of  Alfalfa  (E.  S.  R.,  14,  p.  957);  Tests  With  Turkestan  Alfalfa  (E.  S.  R., 
14,  p.  957);  Variety  Test  of  Rape,  Dwarf  Essex  v.  A'ictoria  (E.  S.  R.,  13,  p.  36); 
Rape  Sown  with  Oats  (E.  S.  R.,  13,  p.  36);  Variety  Test  of  Rape,  Dwarf  Essex  v. 
Puget  Sound  (E.  S.  R.,  13,  p.  938);  and  Rape  Sown  with  Oats  (E.  S.  R.,  13,  p.  938). 

Causes  of  silage  fermentation  (  Wisconsin  Sta.  Rpt.  1903,  pp.  243-249). — This 
article  is  a  summary  of  the  work  on  silage  fermentation  previously  published  and 
noted  as  follows:  Causes  Operative  in  the  Formation  of  Silage,  by  S.  M.  Babcock 
and  H.  L.  Russell  (E.  S.  R.,  13,  p.  37);  Causes  Operative  in  the  Formation  of  Silage 
(2d  article),  by  S.  M.  Babcock  and  H.  L.  Russell  (E.  S.  R.,  13,  p.  939);  Closed 
Circuit  Respiration  Apparatus,  by  S.  M.  Babcock  and  H.  L.  Russell  (E.  S.  R.,  13,  p. 
21);  and  Influence  of  Close  Packing  on  Unavoidable  Losses  in  Silage,  by  F.  H.  King 
(E.  S.  R.,  13,  p.  940). 

Improving  the  quality  of  the  brewing  barley  of  this  country,  R.  Waul 
(Reprinted  from  Amer.  Brewers'  Rev.,  18  (1904),  Nos.  3,  pp.  89-91;  4,  pp.  140-148;  5, 
pp.  190-194). — These  articles  discuss  at  some  length  the  importance  of  the  albumen 
content  of  barley  to  the  brewing  industry.  The  author  presents  his  views  with 
reference  to  American  barley,  and  reviews  the  opinions  of  different  brewers  and 
investigators  at  home  and  abroad. 

Analyses  of  American  barleys  from  different  localities  are  reported.  All  6-rowed 
varieties,  excepting  those  from  California,  contained  over  10  per  cent  of  albumen, 
ranging  from  10.33  per  cent  in  a  barley  from  Wisconsin  to  15.16  per  cent  in  one  from 
Minnesota.  The  average  percentage  of  husk  in  the  6-rowed  varieties  examined  was 
about  11.75  per  cent,  the  range  being  from  10.43  per  cent  in  New  York  State  barley 
to  14.10  per  cent  in  California  barley  from  the  San  Joaquin  Valley.  The  measure- 
ments of  the  kernels  of  the  different  varieties  are  also  given,  and  the  methods  of 
analyses  and  of  examinations  are  briefly  described.  The  history  of  American  barley 
and  barley  culture  is  noted. 

Chemical  composition  of  beans,  R.  Bolliger  (Bol.  Agr.  Sao.  Paulo,  5.  ser.,  1904, 
No.  3,  pp.  125-131). — The  chemical  composition  of  37  varieties  of  beans,  including 
soy  beans,  is  reported. 

Clover,  F.  W.  Card  and  A.  E.  Stene  (Rhode  Island  Sta.  Rpt.  1903,  pp.  209-213, 
figs.  2). — Preliminary  tests  with  clover  were  made  to  determine  whether  seed  pro- 
duced on  acid  soil  shows  increased  resistance  to  soil  acidity.  Clover  seed  from  dif- 
ferent sources  were  sown  in  pots  on  acid  soil  of  different  texture  and  fertility.  The 
results  obtained  are  not  considered  as  carrying  much  weight,  but  they  seemed  to 
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indicate  that  a  difference  in  the  ability  of  plants  to  resist  acidity  exists,  and  that  in 
this  experiment  Mammoth  Red  Clover  grew  better  on  acid  soil  than  medium  red 
clover. 

The  effect  of  a  lack  of  potash  on  clover  and  timothy,  II .  vox  Feilitzen 
(Svenska  MosskuUurfor.  Tidskr.,  17  {1903),  No.  5,  pp.  365-368;  18  (1904),  Nos.  1,  pp. 
33-44;  ■■,]>!>■  96,  97). — A  brief  description  is  given  of  experiments  with  a  so-called 
potash  fertilizer  which  was  found  to  consist  of  ground  feldspar.  If  the  increase  in 
yield  of  green  substance  on  the  plat  receiving  100  kg.  potash  in  37  per  cent  potash 
salt  be  placed  at  100,  the  same  amount  of  potash  in  the  fertilizer  gave  a  yield  of  7, 
and  twice  this  amount,  a  yield  of  43.  The  plants  grown  on  the  unfertilized  plats  or 
upon  those  receiving  applications  of  ground  feldspar  developed  very  slowly  and 
made  a  weak  growth;  a  great  many  yellowish-green  specks  appeared  on  the  leaves, 
indicating  a  partial  destruction  of  the  chlorophyll,  very  likely  due  to  the  absence  of 
soluble  compounds  of  potash.  Colored  and  other  reproductions  of  the  appearance 
of  the  plants  at  the  time  of  harvesting  accompany  the  report. 

The  analyses  made  of  the  hay  harvested  on  the  different  plats  showed  that  the 
potash  content  of  the  hay  grown  on  the  unfertilized  or  ground  feldspar  plats  ranged 
from  0.600  to  0.635  per  cent,  while  that  grown  on  the  plats  receiving  37  per  cent 
potash  salt  contained  1.105  per  cent.  On  these  same  plats  the  soda  content  of  the 
hay  ranged  from  0.140  to  0.245  per  cent,  as  against  0.020  per  cent  on  the  potash  plats, 
showing  a  relation  of  potash  to  soda  as  100 :  23  to  39  in  one  case,  and  in  the  other  as 
100:2.  If  the  amounts  of  potash  applied  on  the  different  plats  be  compared  with 
those  contained  in  the  harvested  crop,  it  is  shown  that  only  4.8  to  8.6  percent  of  the 
potash  in  the  feldspar  was  utilized  by  the  crop,  while  in  the  case  of  the  potash 
fertilizer  92.8  per  cent  reappeared  in  the  crop  harvested. — f.  w.  woi.l. 

Selecting  and  preparing  seed  corn,  P.  G.  Holden  (Iowa  Sta.  Bui.  77,  pp.  169- 
234,  figs.  47). — This  bulletin  gives  directions  for  the  production,  storing,  and  pur- 
chase i  if  seed  corn;  reports  results  of  experiments  with  corn  at  the  station,  and  points 
out  at  some  length,  by  means  of  illustrations  and  discussions,  the  characteristics  to  be 
sought  in  the  selection  of  kernels,  ears,  and  plants.  The  following  points  are  con- 
sidered: Form,  size,  and  type  of  kernels,  shape  and  size  of  ears,  position  and  arrange- 
ment of  kernels  on  the  cob,  proportion  of  corn  to  cob,  barren  plants,  uniformity  in 
the  height  of  ears  upon  the  stalk,  pollination  and  germination. 

The  productivity  of  different  ears  of  corn  was  compared  by  planting  the  most  per- 
fect kernels  from  102  of  the  best  ears.  The  records  show  that  there  was  a  variation 
between  the  individual  ears  in  yield  from  36.06  bu.  to  90.56  bu.  per  acre,  in  stand 
from  43  per  cent  to  96.5  per  cent,  in  broken  stalks  from  41  to  258  or  from  8  per  cent 
to  64  per  cent,  in  barren  stalks  from  6  to  79  or  from  1.5  per  cent  to  21.5  per  cent,  and 
in  the  number  of  suckers  from  0  to  106  or  21  per  cent.  These  extremes  in  all  cases 
showed  a  marked  difference  in  the  yield.  The  10  best  ears  averaged  83.71  bu.  per 
acre  and  the  5  poorest  40.05  bu.,  while  the  entire  series  of  102  ears  gave  an  average 
yield  of  67.09  bu. 

Records  of  corn  planter  tests  presented  show  that  the  edge  drop  planters  gave 
much  better  results  in  the  number  of  times  3  kernels  were  dropped  in  dropping  500 
hills  than  the  planters  provided  with  the  common  round  hole  plates. 

In  a  shrinkage  experiment  begun  October  24,  the  corn  under  test  had  lost  12.60 
per  cent  in  weight  by  February  27.  Rates  of  shrinkage  were  also  determined  for  7 
different  varieties.  Nashes  Early  Yellow,  which  was  perfectly  matured  when  the 
test  was  begun  October  31,  showed  a  shrinkage  of  4.93  per  cent  on  January  9,  while 
in  unmatured  Reid,  the  loss  in  weight  for  the  same  period  amounted  to  17.49  per 
cent.  The  shrinkage  in  4  leading  varieties  of  field  corn,  for  9  months  after  husking 
and  cribbing,  is  shown  in  the  following  table: 
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Shrinkage  by  months  in  four  varieties  of  corn  in  the  ear. 


Date. 


Mammoth 
Red. 


Per  ct  ill. 

October  25 0. 00 

November  25 "■  ';i1 

December  25 9. 12 

January  25 11.40 

February  25 12. 92 

March  25 - 14.82 

April  25 20. 53 

May  25 20. 53 

June  25 i  22. 05 

July  25 22. 05 


Kegley 
i  (olden 
Beauty. 


l'i  r  <•<  at. 
0.00 
6.  66 
7.71 
9.  82 
1 1 .  57 
13.33 
18.24 
18.59 
20. 35 
21.40 


Iowa  Sil- 
ver Mine. 


l'i  r  c<  nt. 
0.00 
6.54 
8.00 
9. 80 
12. 00 
13. 45 
18.90 
19.27 
20.00 
21.09 


Yellow 

Fa  nn. 


l'i  r  i'i  nt. 
0.00 
7. 36 
8.  52 
10.85 
12.79 
14.  72 
19.37 
19.76 
21.31 
21.70 


Of  46  varieties  of  corn  from  various  parts  of  the  State  the  10  best  gave  an  average 
yield  of  77.46  bu.  per  acre  and  the  10  poorest  27.89  bu.  The  yields  of  the  entire  list 
ranged  from  7.62  bu.  to  91.44  bu.  per  acre.  The  lower  yields  were  largely  due  to  a 
poor  stand,  but  some  varieties,  even  with  a  poor  stand,  gave  comparatively  large 
yields. 

The  different  steps  in  the  selection  of  seed  ears  and  kernels  are  described.  A 
score  card,  with  an  explanation  of  points  in  corn  judging,  concludes  the  bulletin. 

Sea  Island  cotton  in  the  United  States  and  the  West  Indies,  I).  Morris  and 
J.  E.  Bovell  (  West  Indian  Bui.,  4  {1904),  No.  4,  pp.  287-374,  jigs.  7).— This  article 
is  mainly  a  report  on  the  culture  of  Sea  Island  cotton  in  the  United  States,  and  con- 
tains largely  information  obtained  and  observations  made  on  a  visit  to  the  regions 
where  the  long  staple  cotton  is  grown.  The  different  steps  in  the  culture  of  the 
crop  are  discussed  and  preparation  of  the  fiber  for  market  and  use  of  the  seed  are 
described.     Notes  on  insect  pests  and  plant  diseases  injurious  to  cotton  are  given. 

On  the  influence  of  manganese  salts  on  flax,  Y.  Fckittome  {Bui.  Col.Agr., 
Tokyo  Imp.  Univ.,  6  {1904),  No.  2,  pp.  1S7,  138,  pi.  1).—  A  joint  application  of  iron  and 
manganese  had  a  marked  effect  on  the  growth  of  flax  plants,  while  each  alone,  "given 
at  the  rate  of  0.4  gm.  per  pot  of  8  kg.  of  soil,  showed  but  a  small  increase  in  yield 
over  the  check  test.  An  application  of  0.02  gm.  of  cobalt  nitrate  per  pot  also  exerted 
a  stimulating  influence. 

Maguey  in  the  Philippines,  H.  T.  Edwards  {Philippine  Bureau  A gr.,  Farmers' 
Bui.  10,  pp.  14). — A  popular  bulletin  describing  the  maguey  plant,  its  history  and 
importance,  and  giving  instructions  regarding  its  culture  and  the  treatment  of  the 
fiber. 

Comparative  value  of  different  varieties  of  mangels,  T.  Remy  (lllus.  Landw. 
Ztg.,24  {1904) ,  No.  16,  pp.  169-172,  jig*.  12). — Seventeen  varieties  were  compared  and 
the  results  obtained  in  the  total  yield  and  in  the  production  of  dry  matter  tabulated. 
Each  variety  is  briefly  described.  The  Eckendorf  variety  produced  the  highest  ton- 
nage of  beets  per  acre.  Carter  half-sugar  beet,  which  stood  first  in  the  production 
of  dry  matter,  ranked  thirteenth  in  the  yield  of  the  beets. 

Breeding  oats  resistant  to  lodging,  A.  Kirsche  ( lllus.  Landw.  Ztg.,  24{904),  No. 
20, p.  217;  Deut.  Landw.  Presse,Sl  {1904),  No.  20, p.  171). — Measurements  of  the  length 
and  strength  of  internodes  of  plants  from  the  breeding  nursery  are  given  in  tables, 
and  methods  of  obtaining  the  data  are  described. 

In  breeding  varieties  resistant  to  lodging,  the  lower  internodes  should  be  strength- 
ened because  the  greatest  strain  falls  on  this  part  of  the  stem.  The  weight  of  the  stem, 
according  to  the  author,  was  no  indication  of  its  strength,  but,  in  general,  strong 
lower  internodes  indicated  good  strength  in  the  rest  of  the  culm.  The  lower  inter- 
node  should  be  shortened,  but  a  plant  with  a  short  internode  should  be  used  for 
breeding  purposes  only  when  the  stem  shows  good  strength.  In  those  tests  the 
strength  was  determined  by  placing  the  part  of  the  stem  to  be  tested  upon  2  points, 
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10  cni,  apart,  and  suspending  a  weight  from  the  middle.  The  carrying  or  sustaining 
capacity  of  the  different  internodes  is  given  in  grams. 

Ten  experiments  with  potatoes,  and  potato  culture  in  New  England,  F.  W. 
Rank  and  H.  F.  Hall  (New  Hampshire  Sta.  Bui.  Ill,  pp.  100-130,  figs.  8).—  The 
results  of  a  series  of  fertilizer  experiments  and  of  a  variety  test  are  reported.  Appli- 
cations of  1,500  lbs.  each  of  Stockbridge  potato  manure  and  of  home-mixed  fertilizer 
gave  practically  equal  yields  but  there  was  a  saving  of  approximately  $8.68  per  acre 
in  favor  of  home  mixing.  Both  applications  contained  3  per  cent  of  nitrogen,  6  per 
cent  of  phosphoric  acid,  and  10  per  cent  of  potash.  The  home-mixed  application 
consisted  of  150  lbs.  of  nitrate  of  soda,  112|  lbs.  of  sulphate  of  ammonia,  565j  lbs.  of 
boneblack,  and  300  lbs.  of  muriate  of  potash.  A  comparison  between  the  New  York 
and  New  Jersey  home-mixed  formula  and  the  New  Hampshire  formula  indicated  that 
the  2  were  of  about  equal  value. 

A  potash  test  was  made  to  determine  how  much  potash  can  be  used  economically. 
The  plat  without  potash  produced  a  fair  crop.  The  use  of  150  lbs.  of  muriate  of 
potash  produced  an  increase  of  30  bu.  of  marketable  potatoes  at  a  cost  of  about  11  cts. 
per  bu.,  300  lbs.  increased  the  yield  by  46  bu.  at  a  cost  of  14  cts.  per  bu.,  and  450 
lbs.  by  48  bu.  at  a  cost  of  20  cts.  per  bu.  The  application  of  300  lbs.  of  muriate  of 
potash  or  10  per  cent  of  potash  in  the  fertilizer  formula  is  considered  best. 

Comparative  results  between  applying  the  commercial  fertilizer  all  in  the  hill  or  one- 
half  in  the  hill  and  the  remainder  broadcast  showed  no  material  difference.  Fifteen 
cords  of  barnyard  manure  per  acre  increased  the  yield  by  1 27  bu.  of  marketable  potatoes 
and  where  750  lbs.  and  1,500  lbs.  of  the  fertilizer  formula  were  applied  with  this  quan- 
tity of  manure  the  yields  were  increased  by  107  bu.  and  101  bu.  of  marketable  pota- 
toes respectively.  Larger  applications  of  commercial  fertilizer  did  not  give  as  good 
results.  In  general,  plowing  under  barnyard  manure  gave  better  results  than  har- 
rowing it  in.  An  experiment  in  applying  the  commercial  fertilizer  above  and  below 
the  seed  resulted  in  the  best  yields  from  applying  it  above  the  seed.  The  results  were 
the  same  whether  the  15  cords  of  barnyard  manure  were  used  in  conjunction  with 
the  fertilizer  or  not. 

Brief  descriptions  of  50  varieties  of  potatoes  are  given,  and  notes  on  modern  potato 
culture  are  presented.  The  average  comparative  yields  of  a  list  of  varieties  are  shown 
in  a  table. 

Variety  tests  with  potatoes,  A.  Rindell  (  Landtbr.  Styr.  MeddeL,  1003,  No.  44, 
pp.  28,  >0). — The  results  with  15  varieties  showing  the  yields,  starch  content,  disease- 
resisting  power,  and  keeping  quality  are  reported. — f.  w.  woll. 

On  the  practical  application  of  manganous  chlorid  in  rice  culture,  K.  Aso 
(Bui.  Col.  Agr.,  Tokyo  Imp.  Univ.,  6  (1004),  No.  2,  pp.  131-133).— Two  square  plats 
of  30  square  meters  each  which  had  not  been  manured  for  several  years  received  each 
27  kg.  of  barnyard  manure,  15.5  kg.  of  night  soil,  230  gm.  of  double  superphosphate, 
and  570  gm.  of  wood  ashes.  One  of  the  plats  received  in  addition  25  kg.  of  manganic 
oxid  in  the  form  of  manganous  chlorid.  The  use  of  manganic  oxid  increased  the 
yield  of  husked  full  grains  of  rice  by  one-third.  A  similar  result  was  obtained  by 
Nagaoka,  who  applied  the  same  amount  of  manganic  oxid  in  the  form  of  the  sulphate. 

The  stimulating  action  of  manganese  upon  rice,  M.  Nagaoka  (Bid.  Col.  Agr., 
Tokyo  Imp.  Univ.,  5  (1003),  No.  4,  pp.  467-472).— Preliminary  experiments  having 
shown  that  manganese  sulphate  in  small  quantities  exerted  a  favorable  influence  on 
the  development  of  various  plants,  it  was  determined  to  carry  on  an  experiment  with 
rice  under  field  conditions. 

Equal  areas  of  a  rice  field  were  marked  off  and  manganese  sulphate  applied  in  such 
quantities  that  the  amount  of  manganic  oxid  was  equivalent  to  from  10  to  55  kg.  per 
hectare.  The  crop  was  harvested  in  November,  and  the  yield  in  grain  and  straw  is 
shown  in  tabular  form.  There  was  found  to  be  a  progressive  and  decided  increase 
in  the  plats  receiving  manganese  sulphate,  up  to  the  one  receiving  25  kg.  per  hectare, 
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beyond  which  there  was  a  gradual  falling  off  of  the  yields.  The  author  compares? 
the  eost  and  increased  yield,  from  which  it  appears  that  an  addition  was  obtained 
in  the  crop  that  was  equal  to  4  times  the  cost  of  the  chemical  applied. 

On  the  stimulating-  action  of  manganese  upon  rice,  M.  Nalaoka  (Bui.  Col. 
Agr.,  Tohyolmp.  Univ.,  >:  (1904),  No.2, pp.135,  136). — Manganese  compounds  applied 
the  previous  year  had  increased  the  yield  of  paddy  rice  (see  above),  ami  this  season 
the  residual  effects  of  these  applications  were  observed.  The  best  yield  was  obtained 
where  manganese  sulphate  had  been  applied  at  a  rate  which  furnished  30  kg.  of 
manganic  oxid  per  hectare,  while  the 'yield  on  the  soil  which  had  received  25  k^r. 
was  nearly  as  large.  The  increase  over  the  soil  which  had  been  manured  but  had 
received  no  manganese  was  16.9  per  cent,  while  the  maximum  of  increase  for  the 
Bret  year  was  37  per  cent. 

Progress  of  the  beet-sugar  industry  in  the  United  States,  C.  F.  Saylor 
|  Washington:  Government  Printing  Office,  1904,  pp.  184)- — Earlier  annual  reports  on 
the  beet-sugar  industry  have  been  previously  noted  (E.  S.  R.,  15,  p.  356).  This 
report  discusses  the  development  of  sugar-beet  production  and  of  beet-sugar  manu- 
facture in  the  different  States,  compares  the  culture  of  sugar  beets  with  growing 
other  crops,  points  out  the  influence  and  economic  effects  of  the  industry,  and  drives 
general  cultural  directions. 

The  quality  and  source  of  our  sugar-beet  seed  supply  is  considered,  and  the  results 
obtained  with  home-grown  beet  seed  and  in  germination  tests  with  home  and  foreign 
grown  seed,  made  in  the  Seed  Laboratory  of  the  Bureau  of  Plant  Industry  of  this 
Department,  are  given  in  tables.  The  duration  of  the  germination  tests  was  in  all 
except  2  cases  6  and  14  days.  The  home-grown  seed  excelled  in  every  respect  with 
the  exception  of  Hoerning  seed  of  Improved  Kleinwanzlebener,  which  in  the  14-day 
test  produced  the  greatest  number  of  sprouts. 

The  average  sugar  content  of  185  beets  grown  in  "Washington  from  seed  produced 
in  that  State  was  20.21  per  cent.  Other  results  obtained  by  the  Bureau  of  Plant 
Industry  in  cooperation  with  several  experiment  stations  are  given  in  the  tables 
below: 

Summary  of  analyses  of  beets  grown  at  Geneva,  X.  Y.,  fall  of  1903. 


Kind  of  seed  used. 


Sugar  Purity 

content,     coefficient. 


/'<  r  C(  lit. 

German  No.  1 17.4 

German  No.  2 17. 3 

Washington 16.3 

German  No.  3 17.1 

Utah 17. 1 

California 16.  2 

Michigan 15.2 


pi  r  cent. 
88.1 
86.3 
84.0 

88.1 
S5.9 
85. 3 
83.2 


Yield  per 
acre. 


Tons. 
18.61 
17. 48 
18.10 

15.  71 
15. 78 

16.  29 
13.89 


Sugar   < 
purity. 


Sugar   ■ 

purity  X 

yield. 


15. 33 
14.93 
13.69 
15. 06 
14.  69 
13. 82 
12.  65 


28.  53 
26. 10 
24.7s 
23.70 
23.18 
22.  51 
17. 57 


Summary  of  analyses  of  beets  grown  <it  Fairfield,  Wash.,  fall  of  1903. 


Kind  of  seed  used. 


Utah 

German  No.  1 
German  No.  :; 

California 

Michigan 

Washington. . 
German  No.  2 


Average 

Sugar 

Yield  per 

Sugar 

weight. 

content. 

acre. 

yield. 

Ounces. 

Per  cent. 

Tons. 

24.64 

18.20 

11.25 

20.47 

18.51 

18.74 

9.  24 

17. 32 

23. 36 

17.--':; 

9.90 

17.06 

14.64 

19.  18 

7.13 

13.89 

14.72 

19.  39 

7.01 

13.  65 

11.80 

19.  70 

5.  84 

11.50 

8.53 

19.00 

5.80 

11.02 

German  No.  1  ami  I  rerman  No.  2  represent  selected  seed  and  German  No.  3  com- 
mercial seed,  while  the  other  samples  were  produced  in  the  States  mentioned 
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Summary  of  analyses  of  beets  grown  at  WoUand,  Mich. 


Kind  of  seed  used. 


Utah 

Washington 

Califi  >rnia 

Kleinwanzlebener  (average  for :-;  fields  i  — 

Michigan 

German  No.  1 

Hoerning  (Germany)  |  average  for  2  fields  i . 


.  I  en  8. 

0.23 

.35 
.38 


.13 
.  25 


Sugar 
content. 


P(  I  C(  tit. 

16.00 
13.40 

15. 00 
15. 10 
12.50 
13. 10 
13.25 


Yield  per 
acre. 


Tons. 

•21.7(1 
15.  80 
11.00 

11.1?, 

13.70 
8.00 

11.50 


Sugar    • 

yield. 


34. 72 
21.17 
16.50 
16.82 
17. 12 
10. 4H 
15.17 


The  Hoerning  and  Kleinwanzlebener  seed  was  obtained  from  commercial  lots. 
The  Kleinwanzlebener  was  compared  with  the  seed  from  Utah,  Washington,  and 
California,  and  the  Hoerning  with  seed  from  Michigan  and  German  Xo.  1. 

The  factory  and  farm  results  reported  for  1903  include  the  climatic  conditions 
prevalent  during  the  season,  the  tonnage  of  beets  worked  in  each  State,  the  amount 
of  sugar  produced  and  the  features  of  improvement  and  general  conditions  prevalent 
in  each  factory  district.  Statistics  of  results  for  the  year  in  a  total  of  49  factories  are 
tabulated.  A  series  of  letters  discussing  sugar-beet  growing  are  reproduced,  and  the 
matter  of  State  bounties  is  briefly  reviewed. 

In  1903,  242,576  acres  of  beets  producing  an  average  of  8.418  tons  per  acre  were 
harvested  and  the  average  price  per  ton  was  84.966.  The  quantity  of  beets  worked 
was  2,076,494  tons  from  which  481,209,087  lbs.  of  sugar  were  obtained. 

Experiments  with  sugar  beets  (  Wisconsin  Sta.  Rpi.  1903,  pp.  298-301). — This 
article  reviews  work  previously  published  and  noted  as  follows:  Sugar  Beet  Produc- 
tion: Possibilities  for  a  New  Industry  in  "Wisconsin,  by  W.  A.  Henry  ( E.  S.  R.,  9,  p. 
133) ;  Sugar-Beet  Culture  in  Wisconsin  During  1897,  by  F.  W.  Woll  (E.  S.  R.,  10.  p. 
39);  Sugar-Beet  Investigations  in  Wisconsin  During  1898,  by  F.  W.  Woll  (E.  S.  R., 
11,  p.  143);  Sugar-Beet  Culture  in  Wisconsin  During  1899,  by  F.  W.  Woll  (E.  S.  R., 
13,  p.  44);  Experiments  in  Sugar-Beet  Culture  During  1900  and  1901,  by  F.  W.  Woll 
and  R.  H.  Shaw  (E.  S.  R.,  13,  p.  946);  and  Sugar-Beet  Experiments  During  1902, 
by  F.  W.  Woll  and  R.  A.  Moore  (E.  S.  R.,  14,  p.  961). 

The  results  for  1903  show  that  Kleinwanzleben  yielded  at  the  rate  of  52,760  lbs.  of 
beets  per  acre,  representing,  at  an  average  sugar  content  of  11.82  per  cent,  a  produc- 
tion of  6,238  lbs.  of  sugar.  A  practically  perfect  stand  had  been  obtained  from  the 
use  of  seed  at  the  rate  of  23  lbs.  per  acre.  Subsoiling  increased  the  yield  of  beets 
and  of  sugar  only  where  phosphate  and  potash  or  nitrate,  phosphate,  and  potash 
were  applied.  It  is  believed  that  in  these  cases  the  effect  of  retarding  maturity 
caused  by  subsoiling  was  overcome  by  the  use  of  the  fertilizers.  As  in  previous 
years  the  fertilizer  tests  show  that  on  a  suitable  soil  in  a  good  state  of  fertility,  com- 
mercial fertilizers  are  of  little  benefit  and  sometimes  remain  without  effect  altogether. 

On  the  effect  of  artificial  fertilizers  on  the  quality  of  sugar  beets,  M.  Wei- 
bull  (Landtmannen,  14  {1903),  No.  88,  pp.  601-604). — A  discussion  of  the  results  of 
fertilizer  experiments  with  sugar  beets  conducted  during  the  season  of  1902  ( E.  S.  R. , 
15,  p.  570). — f.  w.  AVOLL. 

Sugar-cane  experiments  in  Cuba,  E.  F.  Atkins  (Agr.  News  [ Barbados'],  3 
(1904),  No.  56,  p.  179). — The  tabulated  results  show  that  several  Barbados  seedlings 
as  well  as  D  95  and  Demarara  Seedling  have  given  good  results.  Harvard  208,  a 
Cuban  Seedling  and  a  cross  between  a  Crystalline  and  a  Ribbon  cane,  contained 
17.20  per  cent  sucrose,  with  a  purity  of  95. 

Sugar-cane  experiments  in  the  Leeward  Islands,  1902-3,  F.  Watts  (Imp. 
Dept.  Agr.  Wed  Indies,  Rpt.  Expts.  Antigua  and  St.  Kitt's,  1902-3,  I,  pp.  68).—  This 
report  on  experiments  with  varieties  of  sugar  cane  has  been  noted  from  another 
source  (E.  S.  R.,  15,  p.  577). 
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Sugar-cane  experiments  in  the  Leeward  Islands,  1902-3,  F.  Watts  (Imp. 
Dept.  Agr.  West  Indies,  Rpt.  Expts.  Antigua  and  St.  Kill's,  1902-3,  II,  pp.  115;  abs.  in 
Imp.  Dept.  Agr.  West  Indies,  Pamphlet  30,  j>/>.  78). — The  results  of  an  extensive  series 
of  fertilizer  experiments  are  tabulated  in  detail.  The  series  consisted  of  36  tests,  and 
each  was  repeated  8  times  with  plant  canes  and  6  times  with  ratoon  canes.  The 
conclusions  and  recommendations  based  on  the  results  are  briefly  summarized  as 
follows: 

"Plant  canes,  when  the  field  in  which  they  have  been  planted  has  been  properly 
tilled  and  manured  with  pen  manure,  require  no  artificial  manure.  "When  the  soil  is 
in  good  condition,  but  it  has  been  found  impossible  to  give  the  proper  dressing  of 
pen  manure,  then  artificial  manures  may  prove  remunerative:  Under  these  circum- 
stances it  is  suggested  that  either  li  to  2  cwt.  of  sulphate  of  ammonia,  or  2  to  2| 
cwt.  of  nitrate  of  soda  be  given  in  one  application.  A  small  additional  profit  will 
probably  follow  from  the  use  of  f  to  1  cwt.  of  sulphate  of  potash  together  with 
phosphate,  either  lh  to  2  cwt.  of  basic  phosphate,  or  a  similar  amount  of  superphos- 
phate.    All  of  these  manures  should  be  given  early. 

"  For  ratoon  canes  nitrogen  is  very  necessary,  and  this  may  take  the  form  of  2  to 
3  cwt.  of  nitrate  of  soda,  or  lh  to  2h  cwt.  of  sulphate  of  ammonia.  Remunerative 
results  will  be  obtained  without  the  use  of  potash  or  phosphate,  but  a  small  additional 
profit  may  be  expected  from  their  use;  f  cwt.  of  sulphate  of  potash,  and  Ik  to  2  cwt. 
of  either  basic  phosphate  or  superphosphate  may  be  employed.  It  is  quite  clear, 
however,  that  nitrogen,  in  a  rapidly  acting  form,  must  be  used  if  good  ratoon  crops 
are  to  be  grown." 

Dividing  the  nitrogen  into  2  applications  proved  detrimental,  the  effect  being  more 
marked  where  both  potash  and  phosphoric  acid  were  given  with  the  first  application 
of  nitrogen,  and  much  more  so  when  potash  alone  in  considerable  quantities  was 
applied  at  that  time. 

A  comparison  between  the  tonnage  of  canes  and  the  pounds  of  sucrose  in  the 
juice  is  reported  for  plant  canes  and  ratoons,  and  the  conclusion  is  drawn  that  "the 
same  inferences  for  the  guidance  of  the  planter  would  be  arrived  at  by  argument 
derived  from  the  tonnage  of  cane  as  from  the  weight  of  sucrose."  The  kind  of 
commercial  fertilizers  used  seemed  to  have  affected  the  quantity  of  the  sugar  in  the 
cane  but  slightly.  Nitrogen  mixed  with  potash  and  phosphoric  acid  showed  a  slight 
increase  of  sucrose  per  ton  of  cane  and  when  used  alone  a  slight  decrease.  There 
was  no  indication  that  phosphoric  acid  increased  the  sucrose  per  ton  of  cane.  In  the 
ratoon  canes  the  variation  was  somewhat  greater  than  in  the  plant  canes. 

The  conclusion  is  drawn  "that  manures  in  such  quantities  as  are  likely  to  be  used 
in  ordinary  practice  in  the  Leeward  Islands  exert  their  influence  chiefly  in  altering 
the  weight  of  cane  per  acre  without  profoundly  altering  the  weight  of  sucrose  to  the 
ton  of  cane." 

Report  of  the  agricultural  work  for  1901-1903,  J.  P.  d'Albuquekque  and 
J.  R.  Bovell  (Rpt.  Agr.  Work,  Imp.  Dept.  Agr.  West  Indies,  1901-3,  pp.  121).— The 
results  of  fertilizer  experiments  with  sugar  cane  on  different  plantations  are  tabulated 
in  detail  and  briefly  discussed. 

At  Dodds  the  best  yields  were  obtained  from  a  plat  fertilized  at  the  rate  of  30  tons 
of  barnyard  manure,  40  lbs.  of  nitrogen  as  dried  blood,  of>.ti4  lbs.  of  phosphoric  acid 
as  superphosphate  of  lime,  and  60  lbs.  of  potash  as  sulphate  of  potash  per  acre.  This 
plat  produced  34.7  tons  of  cane  per  acre,  or  10  tons  more  than  the  no-nitrogen  plat. 
Basic  slag  proved  more  effective  than  superphosphate  of  lime.  Sixty  pounds  of  pot- 
ash in  the  form  of  the  sulphate,  applied  one-half  in  January  anil  one-half  in  June, 
gave  the  highest  increase  of  the  potash  applications.  A  plat  which  had  received  50 
tons  of  barnyard  manure  yielded  33  tons  of  cane  per  acre,  and  this  result  is  believed 
to  indicate  that  this  application  will  maintain  the  yield  without  the  use  of  commer- 
cial fertilizers. 
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At  Four  Square  plantation  the  plats  received  27  tons  of  barnyard  manure  in  Novem- 
ber, 1901,  before  the  crop  was  planted.  In  addition,  different  applications  of  com- 
mercial fertilizers  were  used.  The  application  of  nitrogen  alone  showed  no  increase 
in  yield,  but  where  60  lbs.  of  nitrogen  as  sulphate  of  ammonia  were  applied  with  45.8 
lbs.  of  phosphoric  acid  as  basic  slag  and  100  lbs.  of  potash,  the  increase  amounted  to 
2\  tons.  Small  quantities  of  nitrogen  were  unsatisfactory,  but  the  use  of  from  80  to 
100  lbs.  per  acre  gave  good  results.  Phosphatic  manures  apparently  gave  a  small 
increase,  and  in  general  superphosphate  was  more  effective  than  basic  slag.  Liming 
increased  the  yield  by  from  3  to  4£  tons  per  acre.  The  use  of  25  lbs.  of  potash  as 
sulphate  also  gave  an  increase  in  yield. 

Experiments  at  Hopewell  plantation  were  conducted  with  plant  canes,  first  ratoons, 
and  second  ratoons.  The  plant  cane  received  as  a  general  application  27  tons  of  barn- 
yard manure  per  acre;  first  ratoons,  30  tons;  and  second  ratoons,  40  tons.  In  the 
plant-cane  experiments  a  complete  commercial  fertilizer  showed  an  increase  of  about 
6  tons  per  acre,  and  nitrogen  was  the  most  important  constituent  in  producing  this 
result.  In  this  case  basic  slag  was  more  effective  than  superphosphate.  The  phos- 
phoric acid  and  nitrogen  furnished  in  the  commercial  fertilizers  applied  to  the  first 
ratoons  caused  an  increase  in  yield  of  from  8  to  10  tons  of  cane  per  acre.  The  phos- 
phatic manures  of  this  test  were  equally  effective.  Where  no  barnyard  manure  was 
used  phosphoric  acid  and  potash  were  without  effect  in  the  experiments  with  second 
ratoons. 

A  complete  application  of  commercial  fertilizers  without  manure  produced  a  crop 
of  20  tons  per  acre.  Basic  slag  remained  without  effect  and  superphosphate  pro- 
duced a  small  increase.  Potash  in  applications  up  to  75  lbs.  per  acre  caused  a  large 
increase  in  yield.  With  the  application  of  manure,  nitrogen  up  to  75  or  100  lbs.  per 
acre  produced  a  larger  increase,  but  when  the  quantity  reached  100  lbs.  an  addition  of 
the  potash  and  phosphoric  acid  resulted  in  no  further  increase.  In  a  series  of  tests 
made  on  1-acre  plats,  it  appeared  that  the  use  of  18.32  lbs.  of  phosphoric  acid  as 
superphosphate  and  50  lbs.  of  potash  as  sulphate,  in  addition  to  100  lbs.  of  nitrogen 
upon  the  first  ratoons,  increased  the  yield  about  H  tons.  The  use  of  nitrogen  as 
nitrate  of  potash  showed  no  gain. 

The  results  of  a  tillage  experiment  showed  a  difference  of  2i  tons  of  canes  per  acre. 
Subsoiling  and  manuring  and  cultivating  in  the  usual  manner  gave  the  best  yield. 
The  smallest  yield  was  obtained  where  the  plats  were  ridged  with  a  disc  plow  turn- 
ing under  barnyard  manure  8  in.  deep,  the  cane  planted  in  rows  at  the  bottom  and 
cultivated  with  the  Diamond  cultivator. 

The  experiments  with  seedling  and  other  varieties  of  canes  here  reported  have 
been  noted  from  another  source  (E.  S.  R.,  15,  p.  671). 

Tobacco  work  in  1903,  PI  H.  Jenkins  (Connecticut  State  Sta.  Bpt.  1903,  pt.  3,  pp. 
440-444). — A  description  is  given  of  work  in  the  selection  of  tobacco  seed  for  the 
purpose  of  obtaining  a  leaf  of  desirable  quality,  and  at  the  same  time  uniform  in  size, 
shape,  and  weight. 

An  acre  under  shade  was  set  with  plants  from  12  different  varieties  of  tobacco  seed, 
comprising  7  of  the  Sumatra  type,  2  of  the  Cuban,  and  1  each  of  the  Connecticut 
broadleaf,  Connecticut  Havana,  and  Kentucky  White  Burley.  The  plants  most 
desirable  with  reference  to  number,  size,  and  shape  of  leaves  were  retained  as  seed 
producers,  while  all  others  were  topped.  At  the  beginning  of  flowering  2  or  3  of 
the  best  plants  were  selected  from  each  plat,  and  all  precautions  were  taken  to  pre- 
vent cross  pollination,  so  that  the  seed  produced  is  entirely  the  product  of  the  plant 
upon  which  it  grew.  It  is  believed  that  these  seeds  will  produce  crops  much  more 
uniform  in  character  than  the  corresponding  crops  of  this  season,  and  that  the  shape 
and  size  of  the  leaf  will  show  some  improvement. 

Notes  on  the  culture  and  handling"  of  tobacco  (Bol.  Tec.  Coltlv.  Tabacchi, 
Scafati  [Salerno'],  3  (1904),  Nos.  1,  pp.  51-85;  2,  pp.  47-79).— A  series  of  brief  reports 
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on  experimental  work  with  tobacco  in  different  localities  in  Italy  is  given.  The 
results  of  tests  of  varieties,  starting  the  seed  in  seed  beds,  determining  the  cost  of 
growing  the  crop  and  of  curing  in  different  ways  are  noted. 

HORTICULTURE. 


A  continuation  of  Bulletin  No.  74  on  onions,  also  notes  on  strawberries 
and  varieties  of  vegetables,  G.  Cotte  [Oregon  Sla.  Bui.  77,  pp.  16,  pis.  5). — Bul- 
letin No.  74  of  the  station  (E.  S.  R.,  14,  p.  1063)  presented  the  results  of  some  experi- 
ments in  transplanting  onions  as  compared  with  seed  sown  in  the  open  field.  That 
work  has  been  continued  and  further  details  are  given  in  the  present  bulletin.  The 
following  table  shows  the  relative  yields  of  different  varieties  of  onions  when  started 
in  a  hotbed  from  seed  and  transplanted  later  as  compared  with  the  yields  obtained 
from  seed  sown  in  the  field. 

Yield  per  acre  of  transplanted  and  field-sown  onions  in  1.90.3. 


Variety. 

Trans- 
planted. 

Field  sown. 

Increase  due 
to  trans- 
planting. 

Bushels. 

992 
648 
432 
432 

770 

Bushels. 
393 
525 
263 
280 
485 

Bushels. 

599 

123 

169 

152 

285 

The  onions  in  the  above  table  have  been  grown  on  unmanured  land  and  without 
irrigation.  The  transplanted  onions  were  sown  in  boxes  on  January  22  and  trans- 
planted to  the  open  field,  without  previous  pricking  out,  between  March  21  and  25. 
The  seed  for  the  open-field  crop  was  sown  in  all  cases  February  28.  The  table  brings 
out  clearly  the  increased  yields  obtained  with  all  varieties  with  the  earlier  seeding 
and  transplanting. 

Brief  descriptions  are  given  of  each  of  the  varieties  in  the  table  and  of  3  other 
varieties  not  in  the  test.  Descriptive  notes  are  also  given  on  5  varieties  of  garden 
peas,  1  of  cucumbers,  2  each  of  corn  and  cabbage,  and  16  varieties  of  strawberries. 
Some  practical  suggestions  on  cultural  methods  accompany  the  notes  on  strawberries. 

Variety  tests  with  kohl-rabi  and  carrots,  T.  Remy  (Illus.  Landw.  Ztg.,  24 
(1904),  Nos.26,  pp.  291-293;  27,  pp.  303,  304,  figs. 12). —The  average  yield  of  kohl- 
rabi was  47,500  kg.  per  hectare,  with  5,200  kg.  of  dry  matter.  White  Altmark  Giant 
ranked  first  in  yield.  Among  a  number  of  varieties  for  table  use,  Yellow  Apple  led 
with  a  yield  of  50,100  kg.  per  hectare.  In  the  test  with  carrots,  Ottersberg  Mouse- 
tail  stood  first  with  a  production  of  8,220  kg.  of  dry  matter  per  hectare.  Kuepper 
Rhenish  Giant  gave  the  highest  yield  of  carrots.  Bertram  Red  Sudenberg  proved  a 
productive  table  variety. 

Selection  of  garden  carrots,  Denaiffe  (Jardin,  IS  (1904),  Aro.  410,  pp.  89,  90, 
figs.  2). — Suggestions  are  given  for  improving  garden  carrots  by  selection.  To  pre- 
vent crossing,  fields  of  carrots  should  be  600  to  800  meters  (120  to  160  rods)  apart. 

Culture  of  cauliflower  seed  in  Denmark,  G.  Nyelaxd-Brandt  (Jardin,  IS 
(1904),  No.  410,  pp.  85,  86,  fig.  /).— An  account  of  Danish  methods  of  growing  cauli- 
flower seed.     It  is  stated  that  80  per  cent  of  the  seed  is  exported  to  America. 

Report  of  the  horticultural  division,  F.  W.  Card  and  A.  PI  Stene  (Rhode 
Island  Sla.  Rpt.  1903,  ]>/).  199-229,  figs.  9).—  This  report  contains  a  detailed  record  of 
the  blooming  period  of  82  varieties  of  apples,  7  of  cherries,  35  of  pears,  and  31  of 
plums  for  the  years  1899-1903;  an  account  of  further  work  to  test  the  effect  of  nitro- 
gen, potash,  and  sugar,  respectively,  upon  the  color  of  flowers  (E.  S.  R.,  15,  p.  151); 
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work  supplemental  to  that  reported  during  the  years  1898  to  1902  on  sweet  com 
selection  (E.  S.  R.,  15,  p.  151);  experiments  on  the  propagation  of  huckleberries,  or 
blueberries  by  stem  cuttings,  root  cuttings,  and  root  grafts;  crossing  experiments 
with  Ilex  and  with  strawberries;  and  miscellaneous  work  like  the  improvement  of 
^clover  by  selection;  the  use  of  gasoline  as  a  remedy  against  enemies  of  the  squash, 
cucumber,  and  pumpkin;  spraying  peaches  with  Paris  green  and  Bordeaux  mixture 
and  various  methods  of  treating  posts  to  increase  their  durability,  all  of  which  are 
noted  elsewhere  in  this  number. 

Further  work  in  fertilizing  such  flowers  as  phlox,  balsam,  branching  aster,  carmine. 
peach  blossom,  and  10  weeks'  stock  with  nitrogen  potash,  or  sugar,  respectively, 
resulted  in  showing  no  influence  whatever  for  these  different  materials  in  intensify- 
ing the  color  of  the  flowers  produced.  Since  these  results  agree  with  those  of  the 
previous  year  it  is  believed  fair  to  assume  "that  under  ordinary  field  conditions  any 
reasonable  application  of  nitrate  of  soda,  of  muriate  of  potash,  or  of  sugar  will  not 
materially  intensify  or  reduce  red  color  in  flowers." 

In  the  sweet  corn  experiment  selection  has  proceeded  along  two  lines.  "In  one 
line  seed  has  been  chosen  from  the  lower  ear  of  stalks  bearing  the  largest  number  of 
ears;  in  the  other  case  from  the  upper  ear  of  stalks  bearing  the  largest  number  of  ears." 
The  results  secured  in  1902  were  in  accord  with  those  of  previous  years,  and  show 
that  more  progress  may  be  expected  by  selecting  seed  from  the  upper  ear  than  from 
the  lower  one.  The  notion,  therefore,  that  to  increase  the  number  of  ears,  one 
should  choose  always  from  the  lower  one  because  that  is  the  last  one  developed,  is 
shown  to  be  erroneous.  Further  work  along  this  line  will  therefore  be  discarded. 
Whatever  further  selection  may  be  made  will  be  from  upper  ears  or  from  well- 
developed  ears  only. 

The  propagating  experiments  with  blueberries  were  made  with  the  swamp  or 
high-bush  blueberry  (  Vaccinium  corymbosum) .  Seeds  of  this  blueberry  germinate 
readily,  but  growth  is  very  slow.  Attempts  were  therefore  made  to  see  if  it  could 
not  be  propagated  in  the  greenhouae  by  root  or  stem  cuttings  or  by  root  grafts. 
Such  material  as  moss,  sand,  garden  soil,  soil  taken  from  about  the  roots  of  wild 
parent  plants,  and  combinations  of  these  were  used  as  materials  in  which  to  start 
the  plants.  The  cuttings  formed  shoots  readily,  but  in  only  a  few  cases  did  they 
form  roots.  In  fact,  the  main  difficulty  seemed  to  lie  in  inducing  the  formation  of 
roots. 

Very  promising  results  were  secured  with  both  root  grafts  and  root  cuttings  where 
these  were  started  in  moss  in  which  soil  taken  from  about  the  wild  plants  was  mingled 
and  moderate  bottom  heat  used.  In  all  cases  better  results  were  secured  when  the 
plants  were  rooted  in  moss  and  soil  than  when  rooted  in  sand  and  soil.  From  the 
results  secured  in  these  experiments  the  author  is  hopeful  that  it  may  be  possible  to 
use  miscellaneous  New  England  blueberry  roots  with  selected  scions  for  propagating 
blueberries,  and  while  such  stock  can  not  be  sold  cheap,  it  may,  nevertheless,  be 
produced  at  a  fair  price. 

The  behavior  of  plants  now  growing  at  the  station  in  cultivated  ground  indicates 
that  while  Ihey  may  be  slow  in  gaining  a  foothold  they  grow  more  rapidly  as  time 
goes  on,  and  there  seems  to  be  no  reason  why  they  should  not  give  good  results  in 
garden  culture.  Attempts  to  cross  Gaylussacia  resinosa  and  Vaccinium  corymbosum 
failed.  In  breeding  experiments  with  Ilex,  attempts  have  been  made  to  cross  Ilex 
verlicillata,  the  winter  berry,  with  Ilei  glabra,  the  ink  berry,  the  purpose  being  to 
combine  the  red  fruit  of  the  winter  berry  with  the  evergreen  foliage  of  the  ink 
berry.     Thus  far  the  different  crosses  have  resulted  in  failure. 

No  results  of  striking  importance  have  yet  been  secured  in  the  work  with  straw- 
berry seedlings. 

Miscellaneous  horticultural  work  (  Wisconsin  Sta.  Rpt.  1903,  pp.  368-390,  fig. 
1). — This  is  a  summary  of  the  following  articles,  previously  published  by  the  station: 
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Subwatering  Greenhouse  Benches,  by  E.  S.  Goff  and  F.  Cranefield  (E.  S.  R.,  9,  p. 
557;  13,  p.  957);  Apple  Culture,  by  E.  S.  Goff  (E.  S.  R.,  8,  p.  49);  Experiments  in 
Irrigation,  by  E.  S.  Goff  (E.  S.  R.,  8,  pp.  310,  696);  Effects  of  the  February  Freeze 
of  L899  upon  Nurseries  and  Fruit  Plantations  in  the  Northwest,  by  E.  S.  <  roff  (E.  S.  R., 
11,  p.  930);  Effects  of  Continued  Use  of  Immature  Seed  in  the  Tomato,  by  K.  S. 
Goff  (E.  S.  R.,  13,  p.  47);  The  Effects  of  Continued  use  of  Immature  Seed  in  Indian 
Corn,  by  E.  S.  Goff  (E.  S.  R.,  13,  p.  39);  The  Influence  of  Heredity  upon  Vigor  in 
the  Potato,  by  E.  S.  Goff  (E.  S.  It.,  12,  p.  43);  An  Experiment  to  Determine  the 
Influence  on  Yield  and  Size  of  Fruit,  of  Pinching  the  Tips  of  Growing  Shoots  of 
Raspberries,  by  E.  S.  Goff  and  F.  Cranefield  I  E.  S.  R.,  12,  p.  51;  13,  pp.  51,  953;  14, 
p.  966);  Injurious  Insects,  by  E.  S.  Goff;  Noxious  Weeds,  by  E.  s.  Goff  (E.  S.  R., 
ti,  p.  145;  11,  p.  749);  Experiments  in  the  Curing  and  Culture  of  Tobacco,  by  E.  S. 
Goff  (  E.  S.  R.,  8,  pp.  303,  685);  Small  Fruits  in  1898,  by  F.  S.  Goff  (  E.  S.  R.,  11,  p. 
150);  and  Is  the  Ripening  Season  of  a  Pistillate  Strawberry  Affected  by  the  Blooming 
Period  of  Its  Pollenizer?  by  E.  S.  ( .off  |  E.  S.  R.,  10,  p.  7.V>  i. 

In  addition,  a  list  is  given  of  numerous  other  papers  on  horticultural  topics 
published  by  the  station. 

The  origin  of  development  of  fruit  buds  |  Wisconsin  Sta.  Rpt.  1903,  pp.  360- 
862). — This  is  a  summary  of  the  following  article,  previously  published  by  the  station: 
The  Origin  of  the  Early  Development  of  the  Flowers  in  the  Cherry,  Plum,  Apple, 
and  Pear,  by  E.  S.  Goff  l  E.  S.  P..  12,  p.  22;  13,  p.  18). 

Fruit  growing,  with  a  selected  list  of  varieties  for  New  Hampshire,  F.  W. 
Rane  [New  Hampshire  Sta.  Bui.  105,  pp.  24,  figs.  21). — Popular  directions  are  given 
in  this  bulletin  for  the  growing  of  a  number  of  orchard  and  small  fruits.  It  is 
believed  that  fruit  should  and  can  he  much  more  largely  grown  throughout  New 
Hampshire  than  it  is  at  the  present  time.  Special  attention  is  given  to  recommen- 
dations of  varieties  of  each  of  the  different  fruits.  Lists  of  suitable  varieties  for 
planting  in  the  different  parts  of  the  State  are  given  for  plums,  apples,  peaches, 
pears,  grapes,  cherries,  quinces,  blackberries,  raspberries,  currants,  gooseberries,  and 
strawberries. 

The  fruit  garden,  <  r.  Bunyard  and  <  >.  Thom  vs  I  London:  <  buntry  Life;  New  York: 
Charles  Scribner's  Sons,  1904,  )>p.  X 111—507,  pis.  9),  figs.  62,  dgms.  245). — Very  com- 
plete directions  are  given  in  this  work  for  the  culture  of  all  the  usual  hardy  and 
house  fruits  grown  in  Great  Britain.  Special  attention  has  been  given  to  the  matter 
of  pruning,  and  this  phase  of  the  subject  is  very  fully  illustrated. 

Besides  cultural  directions,  descriptions  are  given  of  a  large  number  of  varieties  of 
each  of  the  fruits  discussed,  and  outline  drawings  made.  Tomatoes  and  melons  are 
considered  as  well  as  the  nursery  propagation  and  management  of  trees  and  the  con- 
struction of  fruit  houses.  Chapters  are  also  given  on  fruit  culture  in  America, 
France,  and  the  Channel  Islands.  That  on  America  was  written  by  II .  E.  Van 
Deman,  and  is  an  outline  survey  of  the  whole  field. 

Experiments  in  orchard  management  in  New  England,  F.  AV.  Rane  (New 
Hampshire  Sta.  Bui.  110,  pp.  85-106,  figs.  6). — This  bulletin  discusses  in  a  popular 
manner  methods  of  orchard  culture  and  management  in  New  England.  One  method 
of  renovating  an  old  orchard  which  has  been  found  successful  at  the  station  consists 
in  breaking  up  the  soil  in  spring  and,  after  thoroughly  preparing  it,  planting  to 
dwarf  peas  or  hush  beans.  By  this  method  the  ground  is  frequently  cultivated,  the 
pods  pay  for  the  labor,  and  the  crop  is  turned  under  early  enough  so  that  a  cover 
crop  can  he  planted. 

It  is  believed  that  the  Hitchings  method  of  mulching  the  orchard  by  mowing  and 
letting  the  crop  remain  on  the  ground  may  possess  some  advantages  for  New  Eng- 
land. One  instance  is  cited  in  which  an  orchard  of  about  10,000  trees  is  thus  culti- 
vated. Among  other  topics,  methods  of  manuring,  pruning,  thinning,  spraying, 
picking,  and  winter  protection  ot  orchards  are  discussed. 
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New  York  apples  in  storage,  S.  A.  Beach  and  V.  A.  Clark  (Neiu  York  State 
Sta.  Bui.  248,  pp.  88-152,  pis.  2). — An  account  is  given  in  this  bulletin  of  the  natural 
season  of  ripening  and  of  the  keeping  qualities  in  (1)  natural  storage,  (2)  ice  storage, 
and  (3)  chemical  cold  storage  of  a  large  number  of  varieties  of  apples.  The  work  is 
based  on  experiments  extending  through  several  years  at  the  station  in  storing  static  in- 
grown apples  in  a  storage  fruit  house  without  artificial  refrigeration,  on  the  extensive 
experience  of  practical  men  who  have  handled  fruit  for  years  both  in  cold  storage 
and  in  ordinary  fruit  warehouses,  and  on  cooperative  tests  with  this  Department  in 
the  storage  of  apples  in  chemical  cold  storage.  A  summary  of  the  results  secured 
in  the  latter  case  has  already  appeared  in  a  bulletin  of  this  Department  (E.  S.  R.,  15, 
p.  581). 

In  the  experiments  at  the  station  the  fruit  was  picked  in  each  case  when  it  had 
reached  suitable  condition,  and  was  placed  at  once  in  a  frame  fruit  storage  house. 
This  house  was  built  with  double  walls  with  a  partition  between.  The  space  between 
the  partition  and  outer  wall  was  filled  with  sawdust,  while  that  between  the  partition 
and  inner  wall  was  kept  a  dead  air  space.  The  temperature  of  the  storage  room  was 
regulated,  so  far  as  possible,  by  opening  and  closing  the  windows  according  to  outside 
conditions.  A  table  is  given  showing  the  fluctuations  in  temperature  in  the  storage 
room  in  different  months  during  the  years  1896-1898,  inclusive. 

Under  those  conditions  the  average  life  of  the  different  varieties  fell  as  follows:  In 
October — Grade,  Keswick,  Parry,  and  Strode;  first  half  of  November — English  Pippin, 
Alexander,  Pound  Sweet,  Chenango,  Pomona,  and  Stump;  last  half  of  November — 
Boskoop,  Elgin,  Pumpkin  Russet,  Jersey  Sweet,  Krimtartar,  Haskell,  and  Longfield; 
first  half  of  December — Ohio  Pippin,  Heidorn,  Gravenstein,  Longworth,  and  Tufts; 
last  half  of  December — Haas,  Ostrakoff,  St.  Lawrence,  Tobias,  Washington  Straw- 
berry, Romna,  and  Ginnie;  first  half  of  January — Admirable,  Tobias  Pippin,  Magog, 
Aucuba,  Gideon,  and  Disharoon;  last  half  of  January— Jefferis,  McMahon,  Stanard, 
Twenty  Ounce,  Blenheim,  Mother,  Wolf  River,  Fameuse,  Crotts,  Henniker,  Jewett 
Red,  and  Mcintosh;  first  half  of  February — Pomme  Grise,  Clarke,  Victoria,  Hurl  but, 
Kalkidon,  Rhodes,  Pumpkin  Sweet,  Barbel,  Wealthy,  Peter,  Jacobs  Sweet,  Flory, 
and  Fall  Pippin;  last  half  of  February — Milligen,  Pewaukee,  Northern  Spy,  Falix, 
Brownlee,  Greenville,  Maiden  Blush,  Etowah,  Cogswell,  Grimes,  Fall  Wine,  Lands- 
berg,  Jonathan  Buler,  Celestia,  Dickinson,  and  Borsdorf;  first  half  of  March — Sharp, 
Peach,  Hubbardston,  Smith  Cider,  Milden,  Tompkins  King,  Duke  of  Devonshire, 
Reinette  Pippin,  Marigold,  Yellow  Bellflower,  Tohnan  Sweet,  Buckingham,  North- 
western Greening,  Swenker,  Melon,  Domine,  Dumelow,  Rambo,  Canada  Baldwin, 
and  Ornament;  last  half  of  March — Canada  Reinette,  Esopus  Spitzenburg,  Fan-is, 
Monmouth,  Moon,  Scott,  Red  Russet,  Golden  Russet,  Golden  Medal,  Peek  Pleasant, 
Sutton,  Coon,  Rhode  Island  Greening,  Washington  Royal,  Ronk,  and  Wallace  How- 
ard; first  half  of  April — White  Pippin,  Kansas  Greening, "Menagere,  Holland,  Mann, 
Jonathan,  Olive,  Swaar,  Caux,  White  Doctor,  Elwalt,  Salome,  Streaked  Pippin, 
Arkansas,  Duncan,  Kittageskee,  and  Walbridge;  last  half  of  April — Moore  Sweet, 
Lankford,  Yellow  Forest,  Newtown  Spitzenburg,  Occident,  Ontario,  Fallawater, 
Roxbury,  Rome,  Lady  Sweet,  and  Vanhoy;  first  half  of  May — Kansas  Keeper, 
Gideon  Sweet,  Cooper  Market,  Lawver,  Chase,  Wagener,  York  Imperial,  Newman, 
Texas,  Large  Lady,  and  Baldwin;  last  half  of  May — Jones,  Edwards,  Stark,  Kirt- 
land,  Ralls,  Winesap,  Ben  Davis,  Zurdel,  and  Nelson;  first  half  of  June — Green 
Newtown,  Pifer,  Andrews,  and  Red  Canada.  The  average  life  of  Schodack  extended 
to  July  18. 

A  summary  of  the  experience  of  practical  men  on  the  keeping  qualities  of  apples, 
as  given  by  the  authors,  contains  the  following  suggestions:  Overgrown  fruit  does 
not  keep  as  well  as  fruit  of  medium  size.  Thick-skinned  varieties  generally  keep 
better  than  thin-skinned  ones.  Colored  apples  keep  best  if  picked  when  well  colored 
but  still  firm.     With  Rhode  Island  Greening  in  cold  storage,  however,  the  fruit 
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appears  to  keep  better  if  picked  while  still  very  green  and  hard.  In  common  storage 
the  general  rule  holds.  Rough  handling  of  the  fruit  in  the  barrels  and,  of  course,  at 
any  time  previous  to  barreling,  is  very  injurious.  Northern  Spy  is  one  of  the  easiest 
to  bruise,  while  Tolman  Sweet  and  Yellow  Belltlower  are  both  very  sensitive  to 
rough  handling.     Only  No.  1  fruit  should  be  stored. 

The  fruit  from  trees  grown  in  sod  attains  a  higher  color  and  keeps  better  than 
when  the  trees  are  given  clean  cultivation.  Baldwins,  however,  grown  on  sandy  or 
gravelly  soil  ripen  earlier  and  have  a  higher  color  than  when  grown  on  clay  soil,  ye1 
do  not  keep  so  well.  Fungi  on  fruit  affects  its  keeping  quality  injuriously.  Affected 
fruit  keeps  best  in  a  cold,  dry  atmosphere;  clean  fruit,  however,  keeps  best  with 
considerable  moisture  in  the  air.  With  practically  all  varieties  the  fruit  keeps  best 
if  put  into  cold  storage  as  soon  as  picked.  Hubbardston  may  color  up  better  if 
allowed  to  lie  on  straw  on  the  ground  2  or  3  weeks.  It  is  considered  that  while  this 
practice  may  be  desirable  with  some  varieties  which  soon  go  into  consumption,  it 
injures  the  keeping  quality. 

Generally  speaking,  apples  keep  much  better  if  the  month  of  October  is  cool  than 
if  warm;  and  better  after  a  dry  season  than  a  wet  one.  If  the  season  is  such  that  the 
fruit  does  not  color  up  well,  the  result  is  the  same  as  when  the  fruit  is  picked  too 
green.  Fruit  which  ripens  unevenly  on  the  trees  should  be  given  2  or  more  pick- 
ings. Cold  storage  does  not  lengthen  the  life  of  all  varieties  over  common  storage  to 
an  equal  degree.  Thus,  the  season  of  Fallawater  and  ( <  rimes  in  cellar  storage,  accord- 
ing to  one  handler,  is  January;  but  the  season  of  Fallawater  in  chemical  cold  storage 
is  May,  a  gain  of  4  months,  while  the  season  of  Grimes  in  chemical  cold  storage  is 
February,  a  gain  of  but  1  month. 

"As  to  the  difference  in  season  of  varieties  in  cellar  and  in  chemical  cold  storage, 
Howes  makes  this  uniformly  60  days,  i.  e.,  2  months  for  all  varieties.  Newhall 
makes  it  1  month  for  5  (early  fall)  varieties,  2  months  for  19  varieties,  3  months  for 
2'!  varieties,  4  months  for  8  varieties,  and  5  months  for  Northwestern  Greening. 
Graham  makes  this  difference  variously  from  f  month  to  3  months.  Hart  makes 
this  difference  2  months  in  a  large  majority  of  cases,  with  extremes  of  1  and  4 
months.   .  .  . 

'  'As  to  the  relative  efficiency  of  cellar  and  ice  storage  as  applied  to  different  varieties, 
Newhall  reports  that  the  season  of  19  varieties  is  prolonged  by  ice  storage  1  month 
beyond  their  season  in  cellar  storage,  28  varieties,  2  months;  8  varieties,  3  months; 
and  2  varieties,  4  months.  Graham  gives  the  prolongation  of  season  as  from  J  month 
to  2h  months  for  the  different  varieties.  Hart  reports  this  difference  as  1  month  for 
7  out  of  9  varieties. 

"As  to  the  relative  efficiency  of  storage  under  ice  and  of  chemical  cold  storage, 
Newhall  assigns  the  same  season  in  either  storage  to  14  varieties.  In  the  case  of  40 
varieties  Newhall  finds  that  chemical  cold  storage  lengthens  the  season  by  1  month  as 
compared  with  cold  storage  under  ice,  and  in  the  case  of  2  varieties  the  season  is 
lengthened  2  months.  Hart  reports  7  varieties  as  keeping  1  month  longer  in  chemi- 
cal than  in  ice  storage.  Graham  assigns  to  one-half  of  the  varieties  he  reports  on  a 
lengthening  of  the  season  by  i  month  in  chemical  storage,  but  in  other  cases  this  differ- 
ence varies  from  J  month  to  H  months. 

"Shafer  estimates  the  life  of  fruit  in  chemical  cold  storage  as  60  days  longer  than 
the  same  varieties  under  ice,  though  in  very  cool  seasons,  such  as  that  of  1903,  there 
is,  he  says,  hardly  any  difference  in  the  keeping  quality  of  the  fruit  in  the  two 
storages." 

Tables  are  given  showing  in  detail  the  seasons  of  certain  varieties  of  apples  in 
chemical  cold  storage,  ice  storage,  and  cellar  storage,  as  given  by  the  authorities 
noted  in  the  above  paragraphs. 

The  general  principle  which  appears  to  hold  in  the  storage  of  apples  is  that  "  varie- 
ties that  keep  long  and  go  down  slowly  are  held  at  about  31  to  32°  F.,  while  early 
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ripening  varieties  and  those  that  do  not  keep  so  well  are  held  1  or  2  degrees  higher, 
that  is,  at  33  to  34°.  .  .  .  The  early  apple,  when  held  at  a  low  temperature, 
loses  in  quality  and  when  it  comes  out  of  storage  it  goes  down  quicker  than  if  held 
at  the  higher  temperature.  Moreover,  some  fruit  as,  for  instance,  that  of  the  ordi- 
nary Twenty  Ounce  freezes  at  a  higher  temperature  than  does  other  fruit  like  the 
ordinary  Baldwin,  and  for  this  reason  aside  from  others  must  lie  held  higher." 

Very  large  specimens  of  a  variety  which,  as  before  noted,  do  not  keep  as  well  as 
medium-sized  specimens,  are  held  one  degree  higher  in  cold  storage  by  some  han- 
dlers. Others  hold  all  sizes  of  the  same  variety  at  the  same  temperature.  A  table  is 
given  which  shows  in  detail  the  temperatures  at  which  different  varieties  of  apples 
are  held  in  cold  storage  by  5  different  commercial  fruit  handlers. 

Lists  are  given  of  the  varieties  of  apples  which  are  comparatively  little  affected  in 
keeping  quality  by  differences  of  season,  of  varieties  liable  to  scald  in  storage,  varie- 
ties especially  liable  to  lose  in  quality  in  going  down  in  cold  storage,  varieties  liable 
to  lose  in  color  or  to  lack  improvement  in  color  when  kept  in  cold  storage,  varieties 
which  lose  in  firmness  in  going  down  in  cold  storage,  varieties  liable  to  become  bit- 
ter in  skin  in  going  down  in  cold  storage,  varieties  liable  to  shrivel  in  going  down  in 
storage,  varieties  liable  to  become  mealy  in  going  down  in  storage,  varieties  liable  to 
burst  in  storage  before  decaying,  varieties  which  go  down  gradually  and  varieties 
which  go  down  quickly  in  storage,  and  the  heat  endurance  of  varieties  after  being 
picked  and  before  being  placed  in  storage. 

The  bulletin  closes  with  a  final  summary  for  each  of  205  varieties  of  apples,  in 
which  are  included  the  results  of  tests  of  the  keeping  quality  of  apples  in  natural 
temperature  storage  at  the  station  for  the  seasons  1895-6  to  1898-9,  the  keeping 
quality  in  cold  storage  as  determined  in  cooperative  tests  with  this  Department,  and 
the  keeping  quality  as  reported  by  cold-storage  men. 

Native  plums  (  Wisconsin  Sta.  R/>t.  1903,  pp.  354-359). — This  is  a  summary  of  the 
following  articles,  previously  published  by  the  station:  The  Culture  of  Native  Plums 
in  the  Northwest,  by  E.  S.  Goff  (E.  S.  R.,  10,  p.  45),  and  Native  Plums,  by  E.  S. 
Goff  (E.  S.  R.,  13,  p.  246). 

Observations  on  the  fertilization  of  peach  orchards,  E.  H.  Jenkins  (Con- 
necticut State  Sta.  Rpt.  1903,  pt.  5,  pp.  428-431). — The  experiment  here  reported,  on 
the  value  of  different  fertilizers  for  peaches,  was  begun  in  1896  and  is  still  under 
way.  The  general  plan  and  results  secured  in  the  experiment  up  to  1902  have  been 
previously  recorded  in  detail  and  need  not  again  be  noted  (E.  S.  R.,  15,  p.  475).  In 
the  present  account  the  yields  secured  in  1903  on  the  different  plats  are  added  to  the 
earlier  records  but  conclusions  are  reserved  for  the  future. 

Citrus  fruits  and  their  culture,  H.  H.  Hume  (Jacksonville,  Fla.:  The  II.  <.(•  W. 
B.  Drew  Co.,  1904,  pp-  XXII-\-597,  pis.  36,  Jigs.  124)  ■ — This  is  a  very  complete  treatise 
on  citrus  fruits  and  their  culture.  It  covers  the  various  citrus  regions  of  the  United 
States,  but  deals  more  especially  with  the  industry  in  Florida. 

The  various  parts  into  which  the  book  is  divided  treat  of  the  bote ny,  history,  and 
varieties  of  oranges,  lemons,  pomelos,  kumquats,  citrons,  and  limes;  the  culture  of  each 
of  these  classes  of  fruits;  diseases  and  insects  affecting,  etc.  A  bibliography  of  about  40 
references  is  included,  and  in  tin-  appendix  a  list  is  given  of  the  members  in  different 
cities  belonging  to  the  National  League  of  Commission  Merchants.  Each  cultural 
phase,  from  the  selection  and  budding  of  the  stocks  to  the  packing  and  shipment  of 
the  fruit,  is  discussed  exhaustively  and  in  addition  to  the  usual  subjects  treated, 
chapters  are  given  on  pot  culture,  originating  new  varieties,  judging  citrus  fruits, 
frost  protection,  etc. 

In  the  preparation  of  the  book  extensive  account  has  been  taken  of  the  citrus 
literature  of  the  experiment  stations,  more  particularly  that  of  the  California  ami 
Florida  stations,  and  of  the  experiences  of  citrus  growers  in  those  States.     The  book 
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is  a  valuable  addition  to  the  citrus  literature  of  the  country,  and  should  prove 
especially  helpful  to  citrus-fruit  growers  in  the  southern  States. 

Cultivation  of  citrus  groves,  II.  II.  Hume  (Florida  Sta.  Bui.  69,  pp.  29, figs.  2). — 
A  discussion  of  the  principles  to  be  observed  in  the  cultivation  of  citrus  fruits  in  Flor- 
ida, with  accounts  by  8  successful  Florida  citrus-fruit  growers  of  their  individual 
methods  of  culture.  The  conservation  of  soil  moisture  by  cultivation  was  brought 
out  by  analyzing  soil  from  cultivated  and  uncultivated  orchards.  The  uncultivated 
soil  contained  4.17  per  cent  of  moisture,  and  the  cultivated  soil  6.97  percent.  In 
other  words,  the  cultivated  soil  was  66.5  per  cent  more  moist  than  the  uncultivated. 

Cooperative  experiments  -with,  small  fruits,  H.  L.  Hutt  (Ontario  Agr.  and 
Expt.  Union  Rpt.  1903,  pp.  29-36). — The  cooperative  testing  of  small  fruits  has  been 
carried  on  for  10  years,  and  at  present  involves  1,297  experimenters.  A  copy  is  given 
of  a  circular  which  contains  information  regarding  the  varieties  to  be  tested,  the 
methods  to  be  employed,  and  the  special  points  to  be  observed  by  the  experimenters 
in  different  parts  of  Canada. 

Varieties  of  strawberries  and  raspberries,  W.  J.  Green  and  ('.  W.  Waid  (Ohio 
Sta.  Bid.  146,  pp.  29-40,  figs.  15) . — Brief  notes  are  given  on  each  of  the  74  varieties  of 
strawberries  and  10  varieties  of  raspberries  grown  at  the  station.  Of  the  strawberries, 
the  most  satisfactory  early  varieties  were  August  Luther,  Cameron  Early,  I^xcelsior, 
Johnson  Early,  Thompson  FCarly.  Of  the  midseason  varieties  special  mention  is 
made  of  Kittie  Rice,  Marie,  Miller,  Parson  Beauty,  Sample,  Senator  Dunlap,  Haver- 
land,  Warfield,  Pocomoke,  Greenville.  Well  tested  or  promising  late  varieties  are 
Yant,  Brandywine,  Gandy,  Lester  Lovett,  Robbie,  Nettie. 

For  the  home  garden  the  following  are  named  because  of  excellent  flavor:  August 
Luther,  Marshall,  Brunette,  Kittie  Rice,  Nettie,  Robbie,  Corsican,  Granville,  Yant. 
The  following  prolific  varieties  are  especially  suited  to  near  market:  August  Luther, 
Kittie  Rice,  Marie,  Parson  Beauty,  Sample,  Haverland.  For  long  shipment  and  for 
canning  the  following  are  suitable:  Warfield,  Senator  Dunlap,  Granville,  Gandy, 
Cardinal,  Excelsior,  Lyon,  Marie,  Parson  Beauty. 

Grape  growing-  for  home  use,  J.  C.  Whitten  (Missouri  Slate  Bd.  Agr.  Mo.  Bui., 
4  (1904),  Wo.  l,pp.  5-12,  figs.  2). — Popular  directions  for  the  culture  of  grapes  in  Mis- 
souri, with  some  statistics  taken  from  the  United  States  Census  relative  to  the  grape 
and  wine  industry  in  Missouri. 

On  the  failing  of  vineyards  at  Montagu,  C.  Mayer  (Agr.  Jour,  (/ape  Good 
Rope,  24  (1904),  Xo.  6,  pp.  695,  696).—  The  author  visited  Montagu  at  the  request  of 
the  public  to  investigate  the  cause  of  the  failure  and  death  of  large  numbers  of  vine- 
yards. The  main  cause  of  death  was  found  to  be  due  to  the  decay  of  the  principal 
roots  brought  about  by  excessive  irrigation  extending  over  a  long  period  of  years 
which  compacted  the  soil  at  a  depth  of  about  2£  to  3  ft.  to  an  excessive  degree. 

Foreign  import  tariffs  on  fruits  and  nuts,  1903,  F.  H.  Hitchcock  (  U.  S.  Dept. 
Agr.,  Division  of  Foreign  Markets  Bui.  36,  pp.  69). — The  duties  levied  by  foreign  coun- 
tries on  fruits  and  nuts  are  herein  arranged  in  tabular  form,  the  different  countries 
being  considered  alphabetically. 

Pecan  culture  for  western  Texas,  E.  E.  Risien  (SanSaha,  Texas:  Author,  1904, 
pp.  55,  pis.  9). — Special  attention  is  given  in  this  small  treatise  on  pecan  culture  to 
the  propagation  of  improved  varieties  on  old  stock  by  budding.  In  addition,  the 
growing  of  seedling  trees  and  the  transplanting  and  management  in  the  orchard  of 
pecans  are  fully  described,  and  many  useful  hints  given  on  the  peculiarities  of  pecans 
and  on  varieties,  crossing,  enemies,  etc. 

The  commercial  value,  etc.,  of  the  seeds  of  the  Para  rubber  tree  (Agr.  Bid. 
Straits  and  Federated  Malay  Stales,  3  (1904),  No.  2,  pp.  43-48) .  —Seeds  of  the  Para 
rubber  tree  (Ilevea  brasiliensis)  were  sent  to  the  Imperial  Institute,  London,  England, 
for  examination  as  to  their  constituents  and  commercial  uses. 
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The  report  includes  the  results  of  the  examination  of  the  whole  seed,  the  decorti- 
cated seed,  and  of  meal  made  from  the  seed.  It  appears  from  the  analyses  given 
that  the  kernels  constitute  about  50  per  cent  by  weight  of  the  whole  seed.  The 
sample  examined  contained  42.:;  per  cent  of  oil.  The  husk  and  kernel  (whole  seed) 
ground  together  yielded  20  per  cent  of  oil.  "The  oil  obtained  from  the  kernels  alone 
is  clear,  of  a  light  yellow  color,  and  has  an  odor  somewhat  resembling  that  of  linseed 
oil.  It  belongs  to  the  class  of  drying  oils,  and  yields  a  clear,  transparent  film  when 
allowed  to  dry  by  exposure  to  air.  The  husks  contain  a  solid  fat,  which  has  a  high 
saponification  number  and  a  low  iodin  value,  but  since  the  amount  of  this  solid  fat 
in  the  husks  is  very  small  it  makes  but  little  difference  to  the  properties  of  the  oil 
obtained  from  kernel  and  husks  ground  together." 

The  oil  extracted  from  the  rubber-seed  meal  was  solid  instead  of  liquid,  as  in  the 
case  of  the  seeds,  owing  to  certain  decomposition  changes  which  take  place  after  the 
seed  is  crushed  and  caused  by  the  action  of  a  hydrolytic  enzym  contained  in  the  seed. 
Theanalysis  of  the  meal  is  as  follows:  Moisture  9.1,  ash  3.53,  fiber  3.4,  oil  36.1,  pro- 
teids  18.2,  and  carbohydrates  29.67  per  cent.  The  mealexamined  contained  a  consider- 
able quantity  of  free  fatty  acid  which  would  make  it  unfit  for  fodder  purposes,  or  for 
the  expression  of  oil;  but  it  is  thought  probable  that  if  the  oil  were  expressed  from 
the  decorticated  seed  the  residual  cake  could  be  used  as  a  feeding  material,  having 
a  composition  very  similar  to  some  of  the  oil-cake  feeds  now  on  the  market. 

Commercial  brokers  report  that  the  oil  could  probably  be  used  as  a  substitute  for 
linseed  oil,  and  would  be  worth  about  £20  per  ton;  while  the  decorticated  seed  would 
be  worth  £10  to  £12  per  ton.  Para  rubber  cake  would  be  worth  £5.15  to  £6.15  per 
ton  if  prepared  as  suggested  above. 

Preparing  "Para  rubber"  in  Ceylon,  F.  J.  Holloway  (Agr.  Bui.  Straits  and 
Federated  Malay  States,  2  (1903),  No.  3,  pp.  108-110).— From  the  author's  account  it 
appears  that  the  rubber  prepared  on  the  Kepitigalla  Estate  in  Ceylon  brings  the 
highest  price  of  any  in  the  world.  A  full  description  is  given  of  the  methods  of 
tapping,  collecting,  and  coagulating  employed. 

The  latex  is  strained  into  shallow  tin  pans  about  7  in.  square  by  2  in.  deep,  and 
left  over  night.  By  morning  the  rubber  is  coagulated  without  the  use  of  any  chem- 
icals and  most  of  the  water  separated  from  the  pure  rubber.  The  characteristic 
features  appear  to  be  the  straining  of  the  latex  so  as  to  remove  every  particle  of  dirt, 
and  the  rolling  of  the  chunks  of  rubber  obtained  into  flat,  thin  sheets  about  S  in. 
square  and  |  in.  thick.  The  thinness  of  the  sheets  permits  the  buyer  to  see  at  once 
that  they  are  free  from  dirt,  hence  the  higher  price. 

Rubber-tapping  experiments  in  the  Botanic  Gardens  (Agr.  Bid.  Straits  and 
Federated  Malay  States,  2  (1903),  Nos.  2,  pp.  44~47;  3,pi>.  111-113;  8,  pp.  264-266).— 
Part  of  the  work  here  reported  has  been  previously  noted  (E.  S.  R.,  15,  p.  479). 
Continuing  the  observations  it  has  been  found  that,  in  tapping,  all  sides  of  the  trunk, 
practically,  flow  with  equal  freedom.  Dry  weather  materially  decreases  the  flow  of 
latex,  and  in  periods  of  drought  it  is  believed  that  tapping  should  cease  altogether. 

The  flow  of  latex  has  been  found  more  copious  and  thicker  and,  therefore,  to  pro- 
duce more  rubber  if  tapped  from  the  base  of  the  tree  to  about  4  ft.  high  on  the  trunk 
than  when  tapped  higher.  The  assertion,  sometimes  made,  that  by  reopening  old 
wounds  a  larger  flow  of  latex  may  be  secured  was  not  found  true  in  these  experi- 
ments. The  greatly  diminished  yield  obtained  when  trees  were  tapped  when  in 
bloom,  amounting  to  nearly  50  per  cent,  leads  to  the  conclusion  that  on  no  account 
should  rubber  trees  be  tapped  when  in  flower. 

Considerable  tabular  matter  is  given,  which  shows  the  yield  of  rubber  obtained 
from  trees  of  various  sizes  and  at  different  dates. 

Rubber  from  Willughbeia  edulis  and  TJrceola  esculenta  in  Burma,  W,  R. 
Dunstax,  S.  Carr,  and  J.  W.  Leather  {Agr.  Ledger,  1903,  No.  10  (  Veg.  Prod.  Ser., 
So.  7.6),  -pp.  233-238). — Data  are  given  on  the  flow  of  latex  from  these  plants,  the 
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chemical  composition  of  the  rubber  made  from  them,  and  the  commercial  possibili- 
ties of  rubber  making  in  connection  with  them. 

Latex  of  Willughbeia  edulis  proved  of  a  very  resinous  nature,  exhibiting  the  phys- 
ical properties  neither  of  gutta-percha  nor  rubber.  That  portion  which  was  insoluble 
in  acetone  but  dissolved  by  chloroform  did  not  resemble  ordinary  caoutchouc  in 
appearance  or  properties,  being  soft,  sticky,  and  inelastic.  It  is  believed  to  have 
little  or  no  commercial  value  from  the  standpoint  of  rubber  production.  The  rub- 
ber obtained  from  Urceola  esculenta  was  of  fair  quality,  comparing  favorably  with  that 
known  in  the  trade  as  "Tonquin."  Extensive  tapping  experiments,  however,  showed 
that  only  a  very  small  amount  of  latex  could  be  secured  from  each  creeper,  and  that 
the  cost  of  tapping  and  collecting  was  so  great  as  to  prohibit  rubber  making  from 
this  plant  as  a  commercial  industry. 

The  book  of  town  and  window  gardening,  Mrs.  F.  A.  Bardswell  (London 
dud  New  York:  John  Lone,  1903,  pp.  105,  ph.  23). — This  book  is  intended  to  meet  the 
wants  of  city  and  town  people  who  may  have  but  little  yard  space  to  give  to  orna- 
mental plants,  or  who  may  desire  to  grow  plants  in  window  boxes.  Suggestions  are 
given  for  the  culture  of  plants  on  balconies,  roofs,  in  back  yards,  in  small  suburban 
gardens,  and  on  walls. 

This  is  the  nineteenth  volume  in  the  series  of  Handbooks  of  Practical  Gardening, 
edited  by  H.  Roberts,  and  like  most  of  the  preceding,  treats  the  subject  from  the 
English  standpoint.  Those  engaged  in  the  encouragement  of  gardening  among  the 
city  poor  may  find  useful  suggestions  in  it. 

Directions  for  making  window  gardens,  W.  W.  Tracy  (  U.  S.  Dipt.  Ayr.,  Bureau 
of  Plant  Industry  Pamphlet,  Mar.  28,  1904,  pp.  8,  figs.  <§).  —  Popular  directions  for  the 
planting  and  care  of  window  gardens. 

The  school  garden,  L.  C.  Corbett  ( U.  S.  Dept.  Agr.,  Bureau  of  Plant  Industry 
Pamphlet,  Feb.  25,  1904,  PP-  6,  dgms.  2). — Popular  directions  for  laying  out  and  plant- 
ing small  school  gardens. 
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Manual  of  forestry.  II,  Sylviculture,  W.  Schlich  (London:  Bradbury,  Agnew, 
&  (  to.,  Ltd.,  1904,  3.  ed.  rev.,  pp.  VIII-\-S93,  figs.  87). — This  volume  treats  of  the  forma- 
tion, regeneration,  and  care  of  forests  or  woods  in  such  a  manner  as  to  realize  for 
the  proprietor  the  greatest  returns  for  his  investments.  The  subjects  considered 
are:  The  foundations  of  sylviculture,  the  formation  and  regeneration  of  woods,  care 
of  woods,  and  notes  on  some  forest  trees. 

Under  the  heading,  the  foundations  of  sylviculture,  the  author  considers  the  rela- 
tion of  climate,  soil,  and  other  local  factors  to  forest  vegetation,  the  development  of 
forest  trees,  character  and  composition  of  woods,  sylvicultural  systems,  and  methods 
of  treatment.  Under  the  second,  the  preliminary  work  for  the  formation  and  regen- 
eration of  woods,  care,  etc.,  the  preliminary  work  necessary  for  establishing  forests 
is  discussed,  after  which,  directions  are  given  for  the  artificial  formation  and  natural 
regeneration,  formation  of  mixed  woods,  and  suggestions  for  making  a  choice  of  the 
different  methods  described. 

Under  the  topic  of  care  of  woods,  suggestions  are  given  for  the  protection  of  woods 
while  the  trees  are  young,  the  subsequent  treatment  to  prevent  crowding,  and  for  the 
production  of  large  timber.  The  volume  concludes  with  sylvicultural  notes  of  21 
species  of  British  forest  trees,  in  which  descriptions  are  given  of  their  characteristics, 
value  for  timber,  etc. 

Effects  of  weather  on  tree  growth,  C.  E.  Hall  (Trans,  and  Pror.  Bot.  Soc. 
Edinburgh,  22  (1901),  pt.  1,  pp.  71-88).— In  continuation  of  previous  notes  (E.  S.  U., 
12,  p.  1048)  a  description  is  given  of  the  effects  of  weather  on  tree  growth.  In  the 
previous  paper  the  conclusion  arrived  at  was  that  rainfall  was  the  most  essential  fac- 
tor in  the  growth  of  trees. 
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In  the  present  paper  attempts  are  made  to  analyze  the  data  published  previously, 
and  comparisons  are  drawn  between  the  growth  of  different  species  of  trees  and  the 
rainfall  and  temperature.  In  general  it  appears  that  a  season  of  heavy  rainfall  is 
accompanied  by  good  growth,  and  where  the  rainfall  is  slight  relatively  little  tree 
growth  is  made.  From  the  tables  given  it  appears  that  rainfall,  at  least  under  the 
conditions  of  the  author's  observations,  is  the  most  important,  temperature  and  sun- 
shine being  accessories. 

The  effects  of  a  hailstorm  on  growing  timber,  II.  C.  Sampson  (Trans,  and 
Proc.  Bot.  Soc.  Edinburgh,  22  (1902),  pt.  2,  pp.  254-257). — An  account  is  given  of  the 
effect  of  a  heavy  hailstorm  on  various  timber  crops.  The  storm  occurred  in  June 
when  the  trees  were  in  full  leaf  and  through  the  loss  of  leaves,  destruction  of  twigs, 
etc.,  there  must  have  been  a  reduction  of  the  year's  growth.  Wounds  caused  by 
the  hailstones  were  observed  on  the  stems  of  trees  where  the  young  bark  was  still 
smooth  and  no  damage  was  observed  on  the  bark  of  branches  more  than  2  in.  in 
diameter. 

The  coniferous  trees  seemed  to  have  suffered  the  least,  and  wounds  formed  on  the 
stems  were  soon  covered  by  an  exudation  of  resin.  Among  the  coniferous  trees  larch 
appeared  to  have  suffered  most.  Scotch  pine  was  damaged  to  a  considerable  extent, 
while  spruce  seemed  the  least  affected  of  any.  The  proportion  of  the  amount  of 
injury  to  broad-leaved  trees  was  in  the  order  of  willows  and  poplars,  ash,  sycamore, 
oak,  alder,  beech,  and  birch. 

The  damage  done  in  the  injury  to  the  deciduous  trees  was  reported  in  the  follow- 
ing order,  those  first  mentioned  healing  quickest:  Mountain  ash,  beech,  alder,  ash, 
birch,  sycamore,  oak,  poplars,  and  willows. 

On  the  influence  of  various  fertilizers  on  pine  and  spruce  plantings,  T. 
Canxelix  and  L.  Stexback  (Landtbr.  Styr.  Meddeh,  190S,  No.  44,  pp.  159-161). 

Forestry,  F.  W.  Raxe  (New  Hampshire  Sta.  Bid.  106,  pp.  27-43,  Jigs.  9).—  This  is 
a  popular  bulletin  giving  an  account  of  forests  and  forest  management,  and  how  to 
convert  waste  lands  into  forests  adapted  to  different  uses.  The  suggestions  are 
designed  for  the  reforesting  of  worn-out  fields,  natural  pastures,  burned-over  wood 
lots,  sprout  or  brush  Tands,  sandy  barrens,  and  low,  wet  lands. 

Advancement  in  American  forestry,  E.  E.  Faville  (Proc.  Ioiva  Park  and  For- 
estry Assoc,  3  (1903),  pp.  37-42). — A  brief  review  is  given  of  the  forestry  situation  as 
shown  by  census  reports,  and  attention  called  to  some  of  the  conditions  as  shown  by 
the  forests  of  Michigan,  Wisconsin,  and  Minnesota.  The  more  recent  legislation 
regarding  forest  reserves,  and  the  work  of  the  Bureau  of  Forestry  of  this  Department 
are  outlined. 

The  future  of  Federal  forest  reservations,  E.  A.  Bowers  (Forestry  and  Irrig., 
10  (1904),  No.  3,  pp.  131-135). — An  outline  is  given  indicating  future  lines  of  devel- 
opment of  the  forest  reservations,  among  the  most  important  of  which  the  author 
believes  will  be  their  educational  value.  These  reservations,  scattered  through  a 
wide  range  of  latitude  and  longitude  and  dealing  with  widely  varying  condition^, 
must  furnish  accumulating  experience  and  knowledge  of  forestry  that  will  be  put  to 
future  use. 

A  forest  policy  for  Massachusetts,  B.  E.  Ferxow  (Forestry  Quart.,  2  (1904), 
No.  2,  pp.  49-74). — In  a  lecture  delivered  before  the  State  Board  of  Agriculture  of 
Massachusetts  a  review  was  given  of  the  forestry  condition  of  Massachusetts  and  an 
attempt  was  made  to  outline  a  forest  policy  for  the  improvement  of  the  conditions 
existing  in  that  State. 

Among  the  points  advocated,  as  given  in  the  summary  of  the  lecture,  were  the 
improvement  of  the  forest-fire  laws,  the  appointment  of  a  State  forester,  encourage- 
ment by  financial  aid  of  associations  and  educational  agencies  concerned  in  forestry, 
the  acquisition  by  the  State  for  forest  reserves  of  stump,  brush,  and  waste  lands,  the 
encouragement  of  towns  to  acquire  town  forests,  and  the  encouragement  of  private 
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owners  to  improve  their  wood  lots  and  plant  waste  places  by  furnishing  expert 
advice,  plant  material  at  cost,  and  by  the  passage  of  a  just  tax  law. 

The  Michigan  State  forest  reservation  (Forestry  Quart.,  ,.'  (  1904),  No.  .',  pp.  75, 
76). — A  brief -description  is  given  of  the  forest  reserve  which  has  been  established  in 
Michigan  according  to  plans  provided  by  the  State  Forestry  Commission  and  the 
Bureau  of  Forestry.  This  territory  covers  17  sections  of  land,  the  nature  of  which  is 
described  and  the  species  representing  the  present  tree  growth  are  enumerated. 

The  south  part  of  Pike's  Peak  Forest  Reserve,  J.  C.  Bltmer  ( Forestry  and 
Trrig.,  10  (1904),  No.  4,  p>P-  169-174,  figs.  3). — A  description  is  given  of  a  portion  of 
the  Pike's  Peak  Forest  Reserve  situated  in  the  southern  part  of  Colorado,  in  which 
an  account  is  given  of  the  fire  conditions,  water  conservation,  and  mountain  timber. 
The  principal  species  of  trees  are  the  Fngelmann  spruce,  several  species  of  pine,  fir. 
etc.  The  distribution,  rate  of  growth,  and  relative  value  of  the  different  species  are 
indicated. 

Natural  forest  extension,  C.  W.  Yoder  (Forestry  and  Irrig.,  10  (1904),  No.  4, 
pp.  1S4-186). — An  account  is  given  of  the  tendency  of  forest  trees  to  encroach  upon 
the  prairie  of  northeastern  Kansas.  The  author  traces  the  steady  encroachment  of 
timber  belts  along  various  creeks,  particular  attention  being  paid  to  Pony  Creek  in 
the  western  part  of  Brown  County,  Kansas. 

The  forest  conditions  along  this  creek  are  not  unlike  those  found  along  a  number 
of  other  streams  in  the  same  region  and  personal  observations  have  extended  them 
along  the  Missouri  River  westward.  In  passing  westward  there  is  a  gradual  restric- 
tion in  the  forest  areas  and  a  decrease  in  the  number  of  species,  but  the  prevalence 
of  young  trees  along  ravines  and  smaller  streams  indicates  a  recent  extension  of 
forest  area. 

The  planting  of  white  pine  in  New  England,  H.  B.  Kemptox  (  U.  S.  Dept. 
Agr.,  Bureau  of  Forestry  Bid.  45,  pp.  40,  pis.  13,  figs.  2). — According  to  the  author, 
white  pine  may  be  advantageously  used  for  planting  on  watersheds,  sand  barrens, 
and  seaside  dunes,  on  bare  lands  and  worn-out  pastures,  on  cut-over  lands,  and  on 
wood  lots  throughout  the  United  States  from  Maine  to  Dakota  and  south  to  the  Mis- 
souri and  Ohio  rivers,  and  along  the  mountains  to  Alabama  and  Georgia.  A  study 
of  the  white  pine  in  New  England  showed  the  practicability  of  its  planting,  not  only 
by  States  and  corporations  but  by  the  private  landowner  as  well. 

The  bulletin  reports  the  results  of  investigations  of  12  artificial  plantations,  amount- 
ing to  about  2,500  acres.  These  embrace  pure  plantings  of  white  pine  and  white  pine 
with  various  mixtures.  Measurements  were  made  of  98,995  trees,  varying  in  age 
from  11  to  48  years.  These  were  made  to  determine  the  rate  of  annual  growth  for 
each  year  from  the  starting  stage.  The  different  plantations  are  described  in  detail. 
The  different  mixtures  used  are  discussed  and  the  relative  value  of  European  larch, 
oaks,  chestnut,  Scotch  pine,  red  pine,  Norway  spruce,  and  sugar  maple  for  planting 
with  white  pine  is  shown.  Directions  are  given  for  starting  a  white  pine  plantation, 
including  notes  on  the  collecting  and  storing  of  the  seed,  preparation  of  the  seed  bed, 
sowing,  and  shading,  the  preparation  of  the  plantation,  transplanting,  and  treatment 
after  planting. 

From  the  figures  presented  it  appears  that  the  first  profitable  lumbering  may  lie 
practiced  between  35  and  45  years  after  planting.  An  estimate  is  given  of  the  cost 
and  profit  of  an  average  60-acre  plantation  of  white  pine  on  waste  pasture  land  in 
New  England,  valuing  the  land  at  $4  per  acre,  the  crop  to  be  cut  at  the  end  of  40 
years  from  the  formation  of  the  seed  bed.  Based  upon  present  prices  and  deducting 
all  expenses,  it  is  calculated  that  the  return  would  be  equivalent  to  $1.15  per  acre 
annually  in  addition  to  4  per  cent  compound  interest  on  the  money  invested. 

Tree  planting  on  our  northern  prairies,  W.  A.  Burxap  (Proc.  Iowa  Park  and 
Forestry  Assoc.,  3  (1903),  pp.  42-46).— -In  a  brief  account  the  author  gives  the  results 
of  about  50  years'  observations  on  the  prairie  region  of  Iowa,  during  which  time  the 
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treeless  plain,  through  the  agencies  of  planting  and  protection,  has  been  transformed 
into  an  apparently  wooded  region. 

Why  is  tree  planting  a  failure?  T.  H.  Douglas  I  Proc.  Iowa  Park  and  Forestry 
Assoc,  3  {1903),  pp.  27-31). — According  to  the  author  the  reasons  for  failure  in  tree 
planting  are  unsuitable  selection  of  trees,  careless  planting,  and  neglect  after  plant- 
ing. In  older  to  avoid  failure  attention  is  called  to  some  of  the  necessary  procedures 
to  be  followed  in  the  selection,  planting,  and  care  of  trees. 

Present  condition  of  Iowa  forests,  L.  II.  Pammel  (  Proc.  Towa  Park  and  Forestry 
Assoc.,  3  I  1903),  pp.  53-75). — A  review  is  given  of  the  previous  forest  condition  of 
Iowa,  contrasting  it  with  the  conditions  as  they  exist  at  the  present  time. 

On  account  of  the  importance  of  tree  planting  in  the  State  the  author  suggest s  a 
number  of  species  which  have  proved  of  value  for  planting  in  parts  if  not  all  of  the 
State.  This  list  includes  white,  Austrian,  and  Black  Hills  pine,  white  and  Colorado 
spruce,  Douglas  fir,  hemlock,  larch,  Eastern  red  cellar  and  Western  cedar,  cotton- 
wood,  soft  and  black  maple,  box  elder,  green  ash,  black  walnut,  butternut,  American 
elm,  bur  oak,  and  honey  locust. 

Extended  notes  are  given  on  the  value,  from  the  tree  planter's  standpoint,  of  the 
cottonwood,  soft  maple,  walnut,  green  ash,  white  and  Austrian  pine,  and  the  red 
cedar. 

The  phenology  of  our  trees,  Charlotte  M.  King  (Proc.  Iowa  Park  awl  Forestry 
Assoc,  3  (1903),  pp.  47-53,  dgm.  1). — The  writer  has  brought  together  scattered 
records  pertaining  to  the  trees  of  Iowa,  the  data  being  a  consolidation  of  records  of 
Iowa  trees  and  shrubs  so  far  as  kept  to  the  present  time,  together  with  temperature 
averages  which  are  believed  necessary  to  the  proper  understanding  of  the  variations 
shown  in  the  different  tables. 

Cooperative  experiments  in  forestry,  R.  D.  Craig  (Ontario  Agr.  and  Expt. 
Union  Iipt.  1903,  pp.  36-40). — An  account  is  given  of  efforts  that  have  been  made  by 
the  author  and  others  to  secure  cooperative  experiments  between  the  Canadian  gov- 
ernment and  various  individuals  and  societies  for  reforesting  portions  of  that  country. 

The  management  and  planting  of  British  woodlands,  C.  E.  Curtis  (Jour. 
Roy.  Agr.  Soc  England,  64  (1903),  j)p.  16-49,  figs.  6).—X  review  is  given  of  the  con- 
dition of  British  woodlands,  which  are  said  to  be  in  a  very  unsatisfactory  state,  and 
suggestions  made  as  to  how  their  present  condition  might  be  profitably  improved. 

Exotic  conifers  in  Britain,  W.  Somerville  (Jour.  lid.  Agr.  [London],  10  (1903), 
No.  3,  pp.  319-346).— A  translation  is  given  of  a  paper  contributed  to  the  Congress  of 
Forestry  Experimental  Stations,  held  at  Vienna  September,  1903,  in  which  the  distri- 
bution, forestry  characteristics,  and  growth  of  a  considerable  number  of  exotic 
species  of  conifers,  most  of  which  are  of  American  origin,  are  described. 

The  conversion  of  home-grown  timber,  R.  Anderson  (Jour.  Roy.  Agr.  Soc 
England,  64  (1903),  pp.  50-75,  figs.  4). — According  to  the  author  the  competition  of 
foreign-sawn  timber  of  standard  size  at  low  prices  has  almost  destroyed  the  demand 
for  home  grown.  For  other  uses  the  demand  has  been  well  maintained.  The  value 
of  timber  from  different  species  of  trees  for  special  uses  is  pointed  out  and  sugges- 
tions given  for  the  conversion  of  timber  and  for  the  utilization  of  waste  and  by- 
products. 

The  Philippine  forestry  service,  W.  Klemme  (Forestry  and  Irrig.,  10  (1904), 
No.  4,  pp.  158-16.',  jigs.  4  ).— Notes  are  given  on  the  life  and  work  of  the  American 
foresters  in  the  Philippines,  describing  the  climatic  conditions  under  which  the  work 
is  carried  on,  the  methods  of  estimating  the  output,  and  determining  the  trees  for  cut- 
ting. According  to  the  author  the  increased  importance  of  this  work  is  shown  by 
the  revenues  derived  through  the  Forestry  Bureau,  which  in  1900-1901  amounted  to 
$199,373;  in  1901-2,  $348,073;  and  1902-3,  $527,414. 

Report  on  the  forest  administration  of  the  Central  Provinces,  1902-3,  B. 
Robertson,  H.  A.  Hoghton,  E.  G.  Chester,  and  E.  E.  Fernandez  (Forest  Dept.,  Cen- 
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Iral  Provinces,  India,  Rpt.  1902-3,  pp.  184). — A  report  is  given  of  the  forest  admin- 
istration of  the  Northern,  Southern,  and  Berar  circles  of  forest  administration  of  the 
Central  Provinces  of  India.  This  includes  a  classification  of  forest  areas,  a  report  on 
survey  and  demarcation  of  the  forests,  a  progress  report  on  the  scientific  working  of 
the  forests,  the  operations  carried  on  during  the  year  with  special  reference  to  for- 
est products,  the  financial  results,  etc. 

The  total  area  of  forests  under  government  control  in  these  regions  amounts  to 
22,869  sq.  miles,  of  which  nearly  one-third  is  systematically  protected  against  fire, 
grazing,  etc.  Investigations  are  heing  conducted  in  which  certain  areas  which  have 
small  value  as  forests  are  to  he  systematically  burned  over  each  year  in  order  to 
obtain  information  on  the  subject  of  the  relative  yield  of  fodder  and  grazing  on 
burned  and  unburned  areas.  Other  portions  of  the  forests  which  are  of  little  value 
for  forest  purposes  are  to  be  transferred  to  grazing  areas,  and  grazing  in  the  more 
valuable  forests  is  to  be  restricted  in  order  to  permit  natural  reproduction  and  growth 
of  seedlings. 

Progress  report  of  forest  administration  in  the  Madras  Presidency  (  Forest 
Dept.,  Madras  Presidency,  India,  RpA.  190-2-3,  pp.  163). — A  progress  report  is  given  of 
the  forestry  administration  in  the  Madras  Presidency  for  the  year  ending  June  30, 
1903.  During  this  period  a  slight  reduction  in  the  forest  area  is  noted,  the  reserved 
forests  and  the  reserved  lands  now  amounting  to  19,455  sq.  miles.  The  results  of 
preliminary  investigations  in  the  different  districts  in  which  the  boundaries  of  the 
various  forests  and  reservations  were  examined  are  reported  upon,  together  with 
forest  surveys,  management  of  State  forests,  etc. 

Progress  report  of  the  forest  administration  in  the  lower  provinces  of  Ben- 
gal, A.  L.  McIntire  (Forest  Dept.,  Bengal,  India,  Rpt.  1902-3,  pp.  60). — This  report, 
which  covers  the  year  1902-3,  gives  statements  regarding  the  operations  in  the 
reserved  forest  area  in  which  it  appears  that  at  present  8.92  per  cent  of  the  area  of 
the  provinces  is  now  entered  on  the  books  of  the  forest  department.  Statements  are 
given  regarding  the  areas  in  the  forest  settlement,  boundary  inspections,  surveys, 
management  of  State  forests,  including  working  plans,  and  the  protection  of  forests 
from  fire,  grazing,  etc. 

Annual  report  of  the  conservator  of  forests,  1902,  T.  R.  Sim  (Natal  Agr. 
Dept.  Rpt.  1902,  pp.  69-92). — A  description  is  given  of  the  forests  of  Natal  as  observed 
by  the  author  in  the  short  period  that  intervened  between  his  appointment  as  for- 
ester and  the  time  for  preparation  of  his  report,  and  a  plan  for  the  conservation  of 
the  forests  is  outlined. 

The  chemistry  of  the  forest,  J.  B.  Weems  (Proc.  Iowa  Park  and  Forestry 
Assoc.,  3  (1903),  pp.  31-36). — The  author  describes  the  various  chemical  processes 
connected  with  forest  growth,  beginning  with  the  planting  of  the  seed  in  the  soil. 
The  results  of  analyses  of  various  commercial  parts  of  trees  are  given,  and  attention 
called  to  some  of  the  principal  products  derived  from  trees  aside  from  lumber, 
timber,  etc. 

Treatment  designed  to  add  to  the  durability  of  posts,  F.  W.  Card  and 
A.  E.  Stene  (Rhode  Island  Sta.  Rpt.  1903,  pp.  226-229,  pis.  2). — A  description  is  given 
of  the  preliminary  treatment  given  posts  to  test  the  relative  efficiency  of  the  differ- 
ent methods  for  prolonging  their  durability. 

The  posts  used  were  green  chestnut,  and  when  planted  half  of  the  posts  were  set 
top  end  down  and  the  other  half  bottom  end  down.  In  addition  one  row  was  set 
without  any  treatment.  The  second  row  had  the  ends  set  in  the  ground  charred  by 
placing  them  over  fire  until  thoroughly  blackened  and  somewhat  burned.  The 
pu>ts  of  the  third  row  were  painted  with  coal  tar.  Those  of  the  fourth  row  were 
painted  in  the  same  manner  with  hot  pine  tar.  The  posts  of  the  fifth  row  were 
treated  with  lime  by  being  set  in  pits,  the  bottoms  of  which  were  filled  with  fresh 
lime  on  which  the  posts  were  set,  the  spaces  being  filled  with  the  lime  and  water 
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added  to  cause  it  to  slack.     The  posts  in  the  sixth  row  were  soaked  over  night  in  a 
solution  of  iron  sulphate  and  then  dipped  in  limewater,  while  those  of  the  seventh 
row  were  treated  with  carbolineum,  a  proprietary  wood  preservative. 
The  results  of  the  treatment  will  be  reported  from  time  to  time. 

SEEDS— WEEDS. 

Tests  of  the  vitality  of  vegetable  seeds,  E.  H.  Jenkins  (Connecticut  State  Sta. 
Rpt.  1903,  pt.  5,  pp.  4^2-4-39). — A  report  is  given  of  the  tests  of  201  samples  of  field 
and  garden  seeds,  which  were  made  during  the  year  covered  by  this  report,  and  are 
in  continuation  of  those  previously  reported  (E.  S.  R.,  15,  p.  4K2).  The  average 
maximum  and  minimum  vitality  of  all  the  different  lots  of  seed  are  reported  in 
tabular  form,  after  which  notes  are  given  on  the  vitality  of  onion  seed  as  affected  by 
age.  A  comparison  is  given  of  the  vitality  of  crops  of  Connecticut  grown  onion  seeds 
in  the  years  1894  to  1903,  and  the  sprouting  capacity  of  different  varieties  of  onion 
seed. 

Long  distance  transportation  of  seeds,  J.  C.  Harvey  (Agr.  Bui.  Straits  and 
Federated  Mala;/  States,  2  (1903),  No.  1,  pp.  5,  6). — An  account  is  given  of  a  method 
of  packing  seeds  of  Castilloa  elastica.  in  which  their  vitality  was  retained  for  more  than 
100  days. 

Fresh  seeds  were  dried  and  cured  for  5  days  in  the  shade,  after  which  they  were 
packed  in  6  and  8  oz.  tins  in  powdered  charcoal.  To  every  pint  of  pulverized  char- 
coal was  added  1  tablespoonful  of  water,  the  charcoal  being  thoroughly  mixed  by 
shaking  it  through  a  sieve.  The  seeds  were  then  packed  in  tins,  adding  charcoal  so 
that  all  the  interstices  were  thoroughly  rilled,  after  which  the  charcoal  was  heaped 
up  and  the  top  of  the  can  pressed  down  so  as  to  prevent  any  shaking.  The  seed, 
were  shipped  from  Vera  Cruz,  Mexico,  to  California,  and  at  the  expiration  of  115 
days  were  returned  and  sown,  with  the  result  that  60  per  cent  of  the  young  seed- 
lings developed. 

In  a  similar  way  seeds  of  the  jack  or  breadfruit  nut  (Artocarpus  integrifolia)  were 
shipped  from  Burma,  80  per  cent  of  the  seeds  producing  plants. 

The  Macdonald-Robertson  Seed  Growers'  Association,  G.  H.  Clark  (Ontario 
Agr.  and  Expt.  Union  Rpt.  1903,  pp.  55-58). — A  description  is  given  of  the  aims  and 
methods  of  the  above  seed  growers'  association,  which  was  organized  largely  for  the 
improvement  of  seeds  of  agricultural  plants. 

Seed  control  in  Cape  Colony,  E.  A.  Nobbs  (Agr.  Jour.  Cape  Good  Hopje,  24 
(1904),  No.  5,  pp.  617-621). — A  description  is  given  of  the  facilities  provided  by  the 
I  >ei  >artment  of  Agriculture  of  Cape  Colony  for  the  systematic  analyses  of  seed.  Forms 
are  given  of  application  blanks  for  testing  seed  samples,  a  form  of  report,  and  direc- 
tions for  taking  samples,  charges  for  making  the  analyses,  etc. 

The  methods  of  seed  analysis,  E.  A.  Nobbs  (Agr.  Jour.  Cape  Good  Hope,  24 
(1904),  No.  3,  pp.  354-361,  figs.  4)- — A  brief  account  is  given  of  the  methods  of  seed 
analysis  and  a  description  given  of  seed  testing  as  carried  on  in  a  number  of  European 
and  American  laboratories.  Direction  is  given  for  the  drawing  of  samples,  botanical 
examination,  germination,  tests,  etc. 

Annual  report  of  the  central  seed-testing  laboratory  of  Aynsome,  J.  S. 
Remington  (Aynsome  Agr.  Sta.,  Grange-orer-Sands,  Cent.  Seed- Testing  Lab.  Rpt.  1903, 
pp.  42). — A  report  is  given  of  the  seed  testing  carried  on  at  the  central  seed-testing 
laboratory  for  the  period  from  September  1,  1902,  to  June  30,  1903,  during  which 
time  697  samples  of  seed  were  examined. 

The  rules  followed  at  this  station  are  modeled  on  those  adopted  by  the  German 
seed  control  stations  and  in  the  main  have  proved  very  satisfactory.  A  synopsis  is 
given  of  the  requirements  for  seed  inspection  and  the  principal  investigations  are 
briefly  outlined. 


DISEASES    OF    PLANTS.  61 

The  analysis  of  feeding  cakes  and  meals  has  been  begun  by  the  station  and  will  be 
reported  upon  in  a  separate  publication.  Detailed  reports  are  given  of  the  results  of 
the  different  analyses  of  seeds,  the  most  of  which  were  grasses  and  leguminous  forage 
plants. 

The  new  seed  control  station  at  Vienna,  T.  vox  Weixzierl  (Ztschr.  Landw. 
Versuchsw.  Oesterr.,  7  (1904),  No.  5,  pp.  391-403,  pis.  14). — An  illustrated  description 
is  given  of  the  new  buildings  of  the  seed  control  station  of  Vienna.  Notes  are  also 
given  on  the  establishment,  personnel,  and  work  of  the  station. 

Weeds  and  their  suppression,  J.  Percivai.  (Jour.  Bd.  Agr.  [London],  10  (1904), 
No.  4,  pp.  461-467)- — In  a  popular  article  the  author  calls  attention  to  various 
methods  by  which  weeds  may  become  distributed,  the  effect  they  produce  upon 
agricultural  crops,  and  suggests  a  number  of  means  for  their  eradication.  These 
methods  include  the  use  of  clean  seed  in  sowing,  deep  plowing,  and  thorough  culti- 
vation where  once  established,  the  use  of  special  fertilizers  for  curing  the  acidity  of 
soils,  etc.,  and  for  certain  weeds  special  treatment  with  herbicides. 

Equisetum  palustre  and  its  eradication,  H.  Juhlin-Daxnfelt  (A'.  Landt. 
Akad.  Handl.  och  Tidskr.,  4?  (1903),  No.  4,  pp.  335-339). 

"Weeds  on  Swedish  moor  plantations,  R.  Tolf  (Svenska  MosskuUurfor.  Tidskr., 
17  (1903),  No.  6,  pp.  428-440). 
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Report  of  the  vegetable  pathologist,  D.  McAlpine  (Jour.  Dept.  Agr.  Victoria, 
2  (1903) ,  No.&  pj>.  250-260)  .—The  material  of  this  report  is  grouped  under  the  fol- 
lowing headings:  Experiments,  principal  diseases  of  the  year,  publications,  and 
miscellaneous  notes. 

Among  the  experiments  reported  upon  was  a  test  of  various  materials  added  to 
Bordeaux  mixture  and  used  for  the  prevention  of  diseases  of  apple  and  pear.  Among 
those  added  to  the  mixture  were  sulphate  of  ammonia,  sal-ammoniac,  saltpeter,  and 
common  salt,  with  a  slight  difference  in  favor  of  common  salt  at  the  rate  of  1  lb.  to 
40  gal.  of  water.  There  was  practically  no  advantage  noticed  that  could  be  attributed 
to  the  addition  of  the  other  chemicals.  The  copper-soda  mixture  in  which  washing 
soda  is  substituted  for  lime  of  Bordeaux  mixture  was  tested  and  was  found  to  not 
give  the  same  adhesiveness  as  when  Bordeaux  mixture  of  the  usual  formula  was  used. 

Notes  are  given  on  the  bitter  pit  of  apple,  rust  in  wheat,  variety  tests  of  wheat, 
oats,  etc.,  stinking  smut  experiments  in  which  seed  wheat  was  treated  with  a  num- 
ber of  substances  of  which  copper  sulphate,  formalin,  and  corrosive  sublimate  gave 
uniformly  good  results,  etc. 

Among  the  principal\liseases  reported  upon  are  the  early  blight  of  potato,  a  disease 
of  tubers  to  which  the  name  "blister"  is  given,  and  a  sclerotium  disease  of  potatoes. 
The  blister  disease  seemed  to  be  due  to  the  presence  of  immense  numbers  of  nema- 
todes. The  early  blight  of  potatoes  is  attributed  to  Alternaria  solan  i,  and  the  sclero- 
tium disease  to  an  imperfectly  known  fungus. 

Brief  notes  are  also  given  on  a  disease  of  cauliflower  which  arises  in  the  seed  bed, 
root  rot  of  fruit  trees,  mold  of  wheat,  and  tobacco  mold.  The  latter  attacks  the 
plants  in  the  seed  beds,  and  the  best  results  so  far  obtained  for  the  prevention  of  this 
disease  have  followed  the  treatment  of  the  beds  before  sowing  with  a  rather  strong 
Bordeaux  mixture. 

Among  the  miscellaneous  notes  reported  upon  are  the  destruction  of  charlock  or 
wild  mustard  by  spraying  with  copper  sulphate  solution,  the  reputed  poisonous 
nature  of  the  black  nightshade  (Solanum  nigrum),  and  notes  on  the  destruction  of 
mistletoe. 

Annual  report  of  the  consulting-  botanist,  W.  Carrvjthers  (Jour.  Hoi/.  Agr. 
jS'oc.  England,  64  (1903),  pp.  296-309,  figs.  5). — A  report  is  given  of  the  investigations 


62  EXPERIMENT    STATION    RECORD. 

carried  on  by  the  consulting  botanist  for  the  year  ending  1903.  During  this  time 
154  samples  of  seed  were  examined  for  their  purity  and  germination  and  a  consider- 
able number  of  diseases  of  plants,  weeds,  and  poisonous  plants  reported  upon. 

Among  the  plant  diseases  reported  a  description  is  given  of  a  disease  of  turnips 
which  has  proven  rather  serious  in  parts  of  England.  This  disease  was  of  fungus 
origin  and  it  is  believed  to  be  due  to  Phoma  napo-brassicse,  which  was  first  described 
in  1893  (E.  S.  R-,  <>,  p.  737).  For  the  prevention  of  this  disease  the  author  suggests 
the  removal  and  destruction  of  all  affected  roots,  and  on  the  assumption  that  the 
fungus  leaches  the  root  through  the  leaves  the  foliage  should  be  sprayed  with  either 
a  solution  <  f  copper  sulphate  or,  what  is  probably  better,  a  rather  strong  Bordeaux 
mixture.     Miscellaneous  notes  are  given  on  a  number  of  other  diseases. 

Diseases  of  plants  cultivated  in  Connecticut,  <i.  P.  Clixtox  {Connecticut  State 
Sta.  Iipt.  1903,  pt.  4,  pp.  '£79-370,  pis.  21).—  The  author  describes  the  causes  of  plant 
diseases  and  discusses  parasitic  fungi  of  different  kinds.  Notes  on  the  prevention  of 
diseases,  directions  for  the  preparation  of  fungicides,  and  descriptions  of  various 
kinds  of  spraying  apparatus  are  given.  Following  these,  notes  are  given  on  some  of 
the  more  specific  diseases  that  have  been  noticed  within  the  past  2  seasons,  the 
arrangement  being  by  an  alphabetical  list  of  the  hosts. 

Plant  diseases  in  1901-2,  Weiss  (  Vrtljxchr.  Bayer.  Landw.  Bat.,  8  {1903),  No.  4, 
pp.  640-668;  Sup.,  pp.  733-763). — The  occurrence  of  various  plant  diseases  and  inju- 
ries due  to  parasitic  organisms,  physiological  disturbances,  and  insect  attacks  are 
noted,  and  suggestions  are  offered  for  the  protection  of  plants  from  injury.  The 
notes  are  arranged  according  to  the  host  plants. 

Plant  diseases  in  Denmark,  1902,  F.  Rostrup  (TMsskr.  Landbr.  Planteavl,  10 
(1904),  pp.  361-379). — A  review  is  given  of  the  more  important  diseases  of  plants 
observed  during  the  period. 

Letters  on  the  diseases  of  plants,  N.  A.  Cobb  {Agr.  Gaz.  New  South  Wales,  15 
(1904) ,  No.  1,  pp.  1-19,  pis.  6,  figs.  10). — Notes  are  given  on  a  number  of  diseases  of 
plants,  among  them  the  brown  rot  of  fruits  due  to  Monilia  fructigena,  a  cherry  blight 
due  to  a  Dematium-like  fungus,  various  rusts  and  smuts  of  cereals,  some  diseases  of 
citrus  fruits,  black  spot  of  apple  and  pear,  etc. 

Some  unusual  fungus  diseases  in  Iowa  during  the  summer  of  1903,  L.  H. 
Pammel  (Proc.  Soc.  Prom.  Agr.  Sci.,  1904,  pp-  144-156,  pis.  2). — Notes  are  given  on  a 
number  of  fungus  diseases  of  economic  plants  which  are  either  of  quite  recent  occur- 
rence within  the  State  or  which  possess  some  unusual  features. 

A  discussion  is  given  of  the  relation  between  climatic  conditions  and  fungus  devel- 
opment in  which  it  is  shown  that  many  fungus  diseases  are  favored  by  a  combination 
of  climatic  conditions  while  others  do  not  seem  to  be  affected.  The  downy  mildew 
of  the  grape  is  said  to  be  favored  by  moist,  damp  weather,  while  the  powdery  mil- 
dew is  favored  by  drier  weather  with  frequent  dews.  The  mean  temperature  and 
precipitation  at  the  Iowa  Station  are  given  for  a  number  of  years,  and  accompanying 
them  are  brief  statements  regarding  the  occurrence  of  a  number  of  diseases. 

Chlorosis  of  plants:  Cause  and  prevention,  A.  Demextyev  (Zliur.  Opuitn. 
Agron.  [Jour.  E.xpt.  Landw.],  4  (1903),  No.  6,  pp.  714-733).— The  author  critically 
examined  the  various  hypotheses  regarding  the  cause  of  chlorosis,  and  from  his  ob- 
servations concludes  that  in  the  majority  of  cases  chlorosis  is  caused  by  parasites 
upon  the  roots  of  the  plants.  Beginning  usually  with  the  more  minute  divisions  of 
the  roots  the  parasites  lay  bare  the  ends  cf  the  vessels,  interfering  with  the  normal 
course  of  the  absorption  of  the  soil  solutions. 

The  author  believes  that  chlorosis  develops  as  follows:  Owing  to  the  evaporation 
of  water  through  the  leaves  and  to  the  negative  pressure  thereby  produced  in  the 
stem  of  tree-like  plants,  the  salt  solutions  enter  directly  from  the  soil  into  the  vessels 
of  the  roots  which  have  been  laid  open  by  the  parasites.  These  rise  into  the  leaves 
where,  through  evaporation,  they  attain  a  high  concentration.     Under  the  influence 
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of  the  high  concentration  of  these  salts  the  stomata  of  the  leaves  close  and  the  gas 
exchange  stops.  In  consequence  of  the  deficiency  of  oxygen  and  carbohydrates  no 
new  formation  of  chlorophyll  takes  place,  while  the  chlorophyll  previously  formed 
is  destroyed  by  the  light. 

A  process  thus  takes  place  which  is  analogous  to  the  turning  yellow  of  the  leaves 
in  the  fall.  If  the  absorption  of  the  salts  by  the  plant  takes  place  in  the  normal  way 
no  chlorosis  is  observed,  because  this  absorption  proceeds  slowly,  the  plant  being 
provided  with  appliances  which  enable  it  to  prevent  an  excessive  concentration  of 
the  salts  in  the  leaves.  When,  on  the  contrary,  the  salts  directly  enter  into  the 
plant  through  the  exposed  vessels  of  the  roots  these  appliances  prove  insufficient  and 
do  not  function  normally. 

Experiments  by  the  author  showed  that  solutions  moving  in  the  direction  of  the 
least  resistance  first  reach  that  part  of  the  crown  which  corresponds  to  the  respective 
root  branch.  Herein  is  the  explanation  of  the  fact  that  usually  chlorosis  appears  not 
on  the  entire  plant,  but  on  certain  or  its  parts  corresponding  to  the  injured  branches 
of  the  roots.  The  circumstance  of  the  rapid  absorption  of  solutions  through  exposed 
vessels  of  the  roots  suggests  to  the  author  the  proposition  to  utilize  this  phenomenon 
for  artificial  nutrition  and  watering  of  fruit  trees  as  well  as  for  combating  the  enemies 
of  the  latter. 

Whenever  plant  parasites  or  insects  are  the  causes  of  injuries  it  is  rational,  in  the 
opinion  of  the  author,  to  have  recourse  to  the  use  of  carbon  disulphid,  as  is  commonly 
used  for  phylloxera. — p.  fireman. 

Hetercecious  rust  fungi,  II.  Klkbahn  (Die  Wirtswechselnden  Rostpilze.  Berlin: 
Borntrseger  Bros.,  1904,  pp.  XXXVII+474;  rev.  in  Nature  [London'],  69  (1904),  No. 
1800, pp.  601,  602). — The  author  treats  of  the  general  aspect  and  discusses  the  subject 
of  hetereeeism  in  rust  fungi,  after  which  special  descriptions  are  given  of  the  various 
species  in  which  this  phenomenon  has  been  recorded,  the  biology  of  each  being 
treated  in  detail.  The  various  headings  of  the  chapters  indicate  the  scope  of  the 
work. 

After  defining  heteroecism  and  giving  a  history  of  the  subject,  a  summary  is  given 
of  the  types  of  rust  fungi  involved.  The  means  of  distribution,  germination,  and 
infection  of  the  various  kinds  of  spores  are  described  and  various  controverted  points 
in  the  life  history  of  the  fungi  are  discussed.  The  author  rejects  Ericksson's  myco- 
plasma theory  (E.  S.  R.,  10,  p.  316)  as  accounting  for  the  wintering  and  subsequent 
infection  of  the  various  host  plants. 

The  specialization  of  different  rusts  to  certain  host  plants  is  described  and  atten- 
tion called  to  some  of  the  curious  methods  of  infection  between  the  related  species. 
A  second  part  of  the  work  is  devoted  to  species  of  rusts  and  their  biology.  Extended 
bibliographies  are  given  and  the  work  is  completely  indexed  by  species  of  fungi  and 
by  the  host  plants. 

The  grain  smuts,  L.  A.  Merrill  and  B.  F.  Eliason  (  Utah  Sta.  Bul.84,}>p-  35-44). — 
Compiled  notes  regarding  grain  smuts,  the  information  being  largely  drawn  from  the 
publications  of  this  Department  and  the  various  experiment  stations,  and  the  results 
of  the  authors'  observations  and  the  occurrence  and  distribution  of  smuts  through- 
out the  State  are  given.  The  efficiency  of  various  fungicides  for  the  treatment  of 
seed  is  compared  and  directions  given  for  their  use.  Based  upon  the  efficiency,  ease 
with  which  the  treatment  may  be  followed,  cost  of  treatment,  etc.,  the  use  of  formalin 
is  recommended. 

Treatment  of  seed  grain  for  the  prevention  of  smut  (  Wisconsin  Sta.  Rpt.  1903, 
pp.  ?84-?92,  jigs.  2). — This  consists  of  abstracts  of  previous  publicatons  by  R.  A- 
Moore,  entitled  Treating  Seed  Oats  for  the  Prevention  of  Smut  ( E.  S.  R.,  13,  pp.36, 
962;  14,  p.  957),  Oat  Smut  Investigations  for  1902  (E.  S.  R.,  14,  p.  958),  Oat  Smut  in 
Wisconsin  (E.  S.  R.,  13,  p.  962),  and  Prevention  of  Oat  Smut  and  Potato  Scab 
(E.  S.  R.,  14,  p.  978). 
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The  treatment  of  seed  oats  for  the  prevention  of  smut  i  Wisconsin  Sta.  Rpt. 
190S,  pp.  S6S-S67  I.— Abstracts  are  given  of  the  following  previous  publications:  The 
Hot- Water  Treatment  for  the  Prevention  of  Smut  in  Oats,  Wlir;it,  and  Barley,  by 
E.  S.  Goff  (E.  S.  R.,  8,  p.  LMiD;  A  Trial  of  •■(Vies  Pulver"  for  the  Prevention  of 
Smut  in  Oats,  by  E.  S.  Goff  (E.  8.  K.,  LO,  p.  762);  The  Prevention  of  Oat  Smut,  by 
K.  s.  Goff  i  K.  S.  R.,  13,  p.  255);  The  Lnfluenceof  Formaldehyde  on  the  Germination 
of  Oats,  by  F.  Cranefield  (E.  S.  R.,  13,  p.  918);  The  Influence  of  Formaldehyde  on 
the  Germination  of  Oats,  by  F.  Uranefield  (E.  S.  R.,  14,  p.  975),  and  The  Influence 
on  the  Growth  of  Oat  Plants  and  the  Yield  of  Grain  Resultant  from  Treating  the 
Seed  with  Formaldehyde,  by  F.  Cranefield. 

In  the  last  paper  enumerated  are  given  the  results  of  experiments  in  1903,  in  which 
the  author  studied  the  Lnfluenceof  treatment  on  the  growth  of  oat  plants  and  mi 
the  yield  of  straw  and  grain.  Different  lots  of  oats  were  soaked  for  20  minutes  in 
solutions  of  formaldehyde,  as  follows:  One  pint  to  10  gal.  of  water,  1  pt.  to  25  gal., 
1  pt.  to  36  gal.,  and  1  pt.  to  50  gal.,  the  growth  of  the  plants  being  compared  with 
one  lot  untreated.  As  far  as  the  growth  was  concerned  but  little  difference  was 
noted  in  the  plants  of  the  different  lots,  except  where  seed  was  treated  with  1  pt.  to 
10  gal.  of  water.  In  tins  case  considerable  injury  was  done,  and  as  the  germination 
was  poor  the  plants  had  considerably  more  room  for  growth  than  in  the  other  lots. 
In  testing  the  effect  on  yield  fortieth-acre  plats  were  used,  the  seed  being  treated  as 
above.  The  only  positive  injury  noted  was  in  the  case  where  the  strongest  solution 
was  u«ed. 

From  the  experiments  reported  it  appears  that  while  a  portion  of  the  seed  may  be 
destroyed  even  when  treated  with  formaldehyde  solution  as  dilute  as  1  pt.  to  50  gal. 
of  water,  under  practical  field  conditions  the  yield  is  not  appreciably  affected  by 
treating  seed  with  a  solution  as  strong  as  1  pt.  to  36  gal. 

The  relation  between  Pleospora  and  Helminthosporium,  H.  Diedicke 
(Centhl.  Bakt.  u.  Par.,  2.  Abt.,  11  {1903),  No.  2,  pp.  52-59').— In  continuation  of  the 
author's  experiments  (E.  S.  R.,  14,  p.  877),  a  report  is  given  on  the  relation  between 
certain  species  of  Pleospora  and  Helminthosporium.  It  appears  from  his  investiga- 
tions that  P.  trichosioma  occurring  on  rye  is  probably  not  to  be  associated  with  any 
species  of  Helminthosporium  but  rather  with  some  species  of  Alternaria.  The 
conidial  stages  of  II.  teres,  If.  avense,  II.  bromi,  II.  gramineum,  and  //.  Iritici  repentis 
are  associated  with  the  perithecial  stages  of  Pleospora,  and  they  should  be  properly 
designated  as  belonging  to  that  genus. 

Clover  sickness  and  its  cause,  H.  T.  GtJssow  (Jour.  Roy.  Agr.  Soc.  England,  64 
(1903), pp.  376-391,  figs.  2  I. — The  author  reviews  the  various  causes  which  from  time 
to  time  have  been  suggested  for  the  condition  known  as  clover  sickness.  Whether 
this  condition  is  always  due  to  a  parasitic  fungi  is  said  to  be  a  matter  for  further 
inquiry,  but  the  cause  of  a  disease  reported  in  1901  in  the  Rothamsted  experiments 
is  said  to  have  undoubtedly  been  the  fungus  Sclerotinia  ciborioides. 

Not  only  is  red  clover  subject  to  attacks  of  this  fungus  but  alfalfa,  white  clover,  and 
other  species  are  affected  by  it.  The  author  says  that  in  the  earlier  stages  of  the 
disease  when  the  dark  spots  first  appear  on  the  leaf  spraying  with  Bordeaux  mixture 
would  modify  if  not  check  the  progress  of  the  disease. 

Potato  diseases  of  India,  E.  J.  Butler  (Agr.  Ledger,  1903,  No.  4  (Crop  Disease 
and  Pest  Ser.,  No.  7  ),  pp.  87-124,  figs.  9). — A  description  is  given  of  the  fungus  diseases 
to  which  the  potato  is  subject  in  India,  particular  attention  being  given  to  the  potato 
blight  due  to  Phytophihora  infestans  and  a  disease  to  which  the  name  "bangle" 
blight  is  given.  This  latter  disease  is  characterized  by  the  sudden  wilting  of  the 
green  tops,  and  is  first  noted  by  the  occurrence  of  wilted  plants  here  and  there 
throughout  the  field.  The  tubers  are  checked  in  their  growth  and  the  yield  is  less- 
ened and  in  many  cases  the  tubers  are  rotten  when  dug. 

A  characteristic  of  the  disease  is   shown  in  the  blackened   ring  of  fibrovascular 
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bundles  in  the  tubers  and  where  such  potatoes  were  used  for  need  a  diseased  crop 
usually  followed.  The  cause  of  this  disease  is  thought  to  be  possibly  the  same  as 
that  described  in  the  United  States  and  elsewhere  under  the  name  of  Bacillus  solana- 
cearum.  A  number  of  other  diseases  of  less  frequent  occurrence  are  briefly  described. 
The  relation  of  date  of  digging-  potatoes  to  the  development  of  the  rot, 
L.  R.  Jones  and  \V.  J.  Morse  (Proc.  Soc.  Prom.  Agr.  Sri.,  1904,  pp.  90-95). — An 
account  is  given  of  the  authors'  investigations  on. the  relation  between  the  late  blight 
(Phytophthora  infestans)  and  the  rotting  of  potatoes  after  harvest.  This  account  is 
based  on  the  investigations  which  have  been  hitherto  reported  (E.  S.  R.,  14,  p.  1084; 
15,  p.  1088). 

The  brown  rot  of  the  Swedish  turnip,  M.  C.  Potter  (Jour.Bd.  Ayr.  [London], 
10  (1903).  No.  3,  pp.  314-318,  pi.  1). — A  short  account  is  given  of  the  brown  rot  of 
Swedish  turnips  which  has  been  under  observation  since  1898. 

The  disease  was  noticed  as  beginning  in  October  on  roots  still  growing  in  the  fields 
and  was  frequently  met  with  in  storage.  The  disease  is  unquestionably  due  to  the 
action  of  bacteria  and  is  attributed  to  the  same  organism  as  that  causing  the  black 
rot  of  turnips  and  cabbage,  Pseudomonas  campestris.  The  author  has  succeeded  in 
producing  all  stages  of  the  disease  on  perfectly  sound  roots  by  inoculation  with  pure 
cultures  of  the  bacteria  isolated  from  naturally  decaying  roots.  This  organism  of 
decay  appears  confined  to  the  Cruciferaa.  The  author  suggests  prolonged  rotation  of 
crops  as  a  means  of  preventing  serious  injury  by  disease. 

The  occurrence  of  this  disease  in  the  United  States  is  commented  upon  and  the 
author  believes  that  the  greater  immunity  observed  in  England  may  be  due  to  the 
system  of  rotation  of  crops  adopted  there,  as  well  as  the  fact  that  the  summer  tem- 
perature in  England  is  not  so  high  as  it  is  in  this  country.  It  has  been  shown  that 
a  temperature  of  80  to  90°  F.  accompanied  by  a  damp  atmosphere  particularly  favors 
the  development  of  the  bacteria. 

Two  plant  diseases  in  Hawaii,  J.  <i.  Smith  (Hawaii  Sla.  Press  Bui.  9,  pp.  6). — 
A  description  is  given  of  the  pineapple  disease  of  sugar  cane  and  a  disease  of  coffee 
called  the  brown-eyed  disease. 

The  pineapple  disease  of  sugar  cane,  which  is  due  to  Thielaviopsis  ethacetieus,  made 
its  appearance  in  Hawaii  in  1903.  The  disease  exists  in  a  number  of  forms  accord- 
ing to  the  different  parts  of  the  cane  plant  affected,  and  when  occurring  on  the  young 
seed  cane  it  frequently  injures  it  to  such  an  extent  that  there  is  no  germination.  It 
is  said  that  serious  outbreaks  almost  invariably  follow  the  work  of  some  insect  pest, 
either  the  cane  borer  or  leaf  hopper.  Although  the  fungus  is  truly  parasitic,  its 
entrance  is  much  facilitated  by  the  injury  caused  by  the  insects. 

The  disease  derives  its  name,  pineapple  disease,  from  the  odor  of  the  freshly  cut 
stalks,  somewhat  resemblingthat  of  pineapples.  This  is  said  to  be  due  to  the  formation 
of  acetic  ether  by  the  fungus  from  the  saccharin  substances  within  the  cane.  For  the 
protection  of  the  cane  seedlings  against  this  fungus  it  is  recommended  that  the  ends 
be  coated  with  tar  before  planting,  that  care  be  exercised  in  selecting  seed  cane, 
that  they  be  perfectly  sound  and  healthy,  and  that  all  infected  stalks  left  after  the 
cane  has  been  harvested  should  be  gathered  and  burned. 

The  coffee  disease  is  due  to  the  fungus  Cercospora  coffeicola.  This  fungus  seems 
to  be  rather  widely  distributed  and  attacks  both  the  leaves  and  the  fruit.  On  the 
leaves  it  produces  round  or  oval  spots  of  a  clear  brown  on  the  lower  surface  and 
dark  brown  on  the  upper,  the  center  of  the  spots  being  lighter  in  color.  On  the 
fruit  small  dark  spots  appear.  These  by  spreading  involve  about  half  of  the  fruit 
which  soon  becomes  brown  and  dried.  Considering  the  nature  of  this  fungus,  the 
author  believes  that  the  use  of  Bordeaux  mixture  or  similar  fungicide  will  hold  it  in 
check,  and  he  gives  directions  for  the  preparation  and  application  of  this  and  other 
fungicides. 

A  bacterial  disease  of  sesame,  K.  Malkoff  (Centbl.  Bakt.  u.  Par..  ;.  Ah/.,  11 
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(1903),  No.  10-11,  ]>/>.  SS8-S86,  fig.  1).—A  preliminary  ante  is  given  of  a  disease  of 
Se8amum  orientate  which  has  been  recently  observed  in  Bulgaria.  From  diseased 
specimens  the  author  lias  isolated  an  organism  and  by  means  of  inoculations  lias 
been  ahle  to  produce  the  disease  within  a  few  days.  The  occurrence  on  the  host 
plant  is  characterized  by  the  wilting  of  the  plants  followed  by  their  destruction. 
The  biology  of  the  bacteria  is  to  he  studied  further. 

Report  on  asparagus  rust  investigation,  R.  E.  Smith  (California Sta.  Circ.  9, 
pp.  SO,  figs.  I"). — A  preliminary  account  is  given  of  investigations  on  the  asparagus 
rust,  the  investigations  being  carried  on  in  cooperation  between  the  station  and  a 
number  of  the  leading  growers,  canners,  and  handlers  of  asparagus  in  the  vicinity 
of  San  Francisco. 

After  describing  the  nature  of  the  disease  and  its  injury  the  author  calls  attention 
to  the  natural  conditions  affecting  its  spread,  the  susceptibility  of  varieties  to  the 
disease,  relation  of  time  of  cutting  to  the  disease,  effect  of  spraying,  fertilizing  tin- 
soil,  parasites,  etc.  The  marketable  asparagus  is  said  not  to  be  directly  affected  by 
the  rust,  and  the  red  spots  often  seen  upon  the  white  surface  giving  the  stalks  a  rusty 
appearance  have  been  recently  determined  as  due  to  an  entirely  different  cause 
which  will  be  investigated  during  the  coming  season.  The  whole  subject  of  the  effect 
of  the  rust  upon  the  roots  and  the  winter  condition  of  the  rust  is  receiving  attention. 

Among  the  conditions  affecting  the  spread  of  the  disease  theauthor  has  found  that 
the  amount  of  rust  varies  directly  with  the  amount  of  dew,  and  so  long  as  there  is 
little  or  no  dew  there  will  be  no  rust.  The  relation  of  this  fact  to  asparagus 
cultivation  in  California  is  discussed  at  considerable  length  and  the  effect  of  winds  in 
drying  the  fields  or  spreading  the  disease  is  shown.  Jt  is  recommended  that  all 
willows  and  other  heavy-growth  plants  forming  a  shelter  to  the  fields  should  be  cut 
away,  and  in  planting  the  rows  should  be  laid  out  and  the  distance  between  the 
plants  increased  so  as  to  secure  as  much  dryness  as  possible.  Decided  differences 
are  noted  in  the  susceptibility  of  varieties,  the  Palmetto  proving  in  California,  as  in 
the  East,  one  of  the  most  resistant. 

In  discussing  the  time  of  cutting  asparagus  the  author  recommends  that  for  the 
present  cutting  should  be  stopped  early  in  June,  in  order  that  the  plants  may  obtain 
as  much  growth  as  possible  before  the  appearance  of  the  fungus.  Spraying  has  been 
found  to  produce  a  decided  reduction  in  the  amount  of  rust,  but  when  the  expense 
and  difficulty  of  the  treatment  are  considered  it  is  hardly  to  be  recommended. 
Keeping  the  plants  in  vigorous  condition  by  good  cultivation  and  fertilization  seems 
to  give  good  results  and  to  be  practical  under  local  conditions.  Clean  cultivation  is 
particularly  recommended. 

The  author  reports  the  occurrence  of  parasitic  fungi  on  the  rust,  but  they  appear 
to  have  had  but  little  effect  in  reducing  the  disease.  There  has  been  noticed,  how- 
ever, a  mold-like  fungus  which  gives  great  promise  of  checking  the  rust  and  this  will 
be  given  further  investigation. 

Bordeaux  spraying  for  melon  blight,  E.  R.  Bennett  (Connecticut  Storrs  Sta. 
Bui.  30,  pp.  17-28,  figs.  3). — The  results  of  experiments  for  the  prevention  of  melon 
blight  by  the  use  of  Bordeaux  mixture  are  given.  The  fungicide  was  prepared  by 
the  4-4-40  formula  and  tested  to  make  sure  that  it  was  not  acid.  Seven  sprayings 
were  given  a  plat  of  cucumbers,  comparisons  being  made  with  untreated  plats.  The 
blight  appeared  quite  severe  on  the  unsprayed  plants,  while  those  having  been 
sprayed  continued  to  grow  until  cold  weather. 

An  account  was  kept  of  the  cucumbers  gathered.  From  the  unsprayed  portion 
550  were  secured,  while  from  the  sprayed  plat  1,298  pickles  from  2  to  2.5  in.  in 
length  were  gathered.  The  results  from  spraying  melons  were  practical}'  the  same 
as  from  cucumbers.  Notes  are  given  on  the  proper  method  of  making  Bordeaux 
mixture  and  the  time  and  manner  of  application. 

Muskmelon  blight,  W.  M.  Morgan  (West  Virginia  Sta.  Circ.  of  Information  £, 
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pp.4)- — The  muskmelon  blight,  it  is  said,  has  become  a  serious  pest,  and  the  station  is 
planning  a  series  of  experiments  for  controlling  the  blight  not  only  on  muskmelons 
but  also  on  watermelons.  As  preliminary  to  a  statement  of  the  results  of  the  experi- 
ments, directions  are  given  for  checking  the  spread  of  the  disease  by  the  use  of 
Bordeaux  mixture. 

Studies  of  the  scab  disease  of  carrots  (Rhizoctonia  violacea),  J.  Eriksson 
(K.  Landt.  Akad.  Handl.  och  Tidskr.,  4$  {1903),  No.  4,  pp.  309-334).— The  author 
finds  that  the  different  varieties  of  carrots  differ  to  some  extent  in  their  susceptibility 
to  Rhizoctonia.  The  form  of  the  disease  experimented  with  appeared  to  ha\ethe 
faculty  of  infecting  other  plants,  both  wild  and  cultivated.  This  paper  is  essentially 
the  same  as  that  noted  in  E.  S.  R.,  15,  p.  484. — f.  w.  woll. 

Black  rot  of  cabbage  (  Wisconsin  Sta.  Rpt.  1903, pp.  2~>9-2t;2,ji<js.  :.').— An  abstract 
is  given  of  a  previous  publication  entitled,  A  Bacterial  Rot  of  Cabbage  and  Allied 
Plants,  by  H.  L.  Russell  (E.  S.  R.,  10,  p.  155). 

Fungus  diseases  of  fruits  in  Michigan,  B.  O.  Loxgyear  (Michigan  Sin.  Spec. 
Jin/.  .'■'*,  pp.  68,  figs.  42). — -This  bulletin  is  designed  as  a  handbook  of  the  must  com- 
mon and  destructive  diseases  of  fruits  in  Michigan.  It  is  based  upon  the  publications 
of  this  Department  and  bulletins  of  various  experiment  stations,  with  notes  on  the 
author's  observations. 

After  briefly  describing  the  causes  of  the  diseases,  descriptions  are  given  of  a  num- 
ber of  the  more  common  forms  of  parasitic  and  nonparasitic  diseases.  Directions  are 
given  for  the  preparation  of  a  number  of  the  better  known  fungicides,  and  the  bulletin 
concludes  with  general  recommendations  regarding  spraying. 

Pear  blight,  W.  X.  Hrrr  (Utah  Sta.  Bui.  85,  pp.  45-52).— This  bulletin  gives  a 
resume  of  the  history  and  nature  of  pear  blight,  together  with  the  treatment  of  the 
disease  which  has  been  found  most  successful  during  the  past  2  years  at  the  Utah 
station.  The  distribution  and  history  of  the  pear  blight,  which  is  due  to  Bacillus 
amylouorus,  are  traced  and  notes  given  on  the  kinds  of  trees  attacked,  difference  in 
resistance,  and  the  effect  of  soils,  manures,  cultivation,  irrigation,  and  pruning  on  the 
development  of  the  blight. 

Injury  to  peach  foliage  from  spraying  with  Bordeaux  mixture  and  Paris 
green,  F.  W.  Card  and  A.  E.  Stenk  (Rliode  Island  Sta.  Rpt.  1903,  pp.  223,  224).— -The 
results  of  an  accidental  application  of  Bordeaux  mixture  of  ordinary  strength  to  a 
peach  tree  are  given.  The  tree  lost  its  leaves,  becoming  nearly  defoliated,  but  as  the 
application  was  made  early  in  the  season  the  tree  put  out  new  leaves  and  by  mid- 
summer was  in  an  apparently  healthy  condition. 

The  other  injury  reported  was  through  spraying  tests  made  in  cooperation  with 
this  Department.  For  this  purpose  samples  of  Paris  green  were  furnished  containing 
free  arsenious  oxid,  varying  from  2.84  to  8  per  cent.  The  peach  trees  were  sprayed 
with  a  mixture  of  1  lb.  to  250  gal.  of  water.  For  a  few  days  no  injury  could  be 
noted,  but  after  10  days  the  trees  sprayed  with  the  stronger  mixtures  lost  nearly  all 
their  leaves  and  by  midsummer  many  of  the  branches  were  dead.  Under  general 
conditions  it  seems  unwise  to  spray  peach  trees  in  leaf  with  either  Paris  green  con- 
taining free  arsenious  oxid  or  with  Bordeaux  mixture  of  ordinary  strength. 

A  root  disease  in  tea,  J.  B.  Carruthers  (Circs,  and  Agr.  Jour.  Roy.  Hot.  (hied., 
Ceylon,  2  (1903),  Xo.  6,  pp.  111-122). — A  description  is  given  of  the  root  disease  of 
tea  due  to  the  fungus  Rosetliniu  radiciperda.  The  external  effects  of  the  fungus  are 
described,  as  well  as  the  results  of  culture  experiments,  the  structure  and  life  history 
of  the  fungus,  and  its  distribution  in  Ceylon.  The  author  notes  the  conditions  favor- 
able to  the  spread  of  the  disease  and  suggests  various  means  ior  its  prevention.  The 
disease  seems  to  be  widely  spread  and  to  be  increasing  throughout  the  island.  Its 
presence  is  favored  by  decaying  wood  in  the  soil,  and  it  finds  its  most  successful 
starting  point  from  the  roots  of  dead  trees  as  well  as  in  buried  primings. 

For  the  prevention  of  the  disease  the  author  recommends  the  isolation  of  all 
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suspected  areas  by  digging  trenches  about  them,  the  destruction  of  all  dead  runts 
containing  the  mycelium  of  the  fungus,  the  opening  of  the  soil  in  the  holes  left  by 
the  removal  of  the  trees,  the  thorough  draining  of  all  plats  where  the  disease  is  sus- 
pected, and  the  use  of  such  fertilizers  as  kainit,  iron  sulphate,  basic  slag,  lime,  etc. 
It  is  further  suggested  that  the  practice  of  burying  the  primings  from  the  tea  trees 
be  discontinued. 

Experiments  on  the  treatment  of  downy  mildew,  L.  Ravaz  and  A.  Bonnet 
(  Ann.  Ecole  Nat.  Agr.  Montpellier,  n.  a  r.,  8  ( 1908),  No.  .'.  pp.  157-168)  .—Experiments 
are  reported  in  which  the  authors  tested  the  relative  efficiency  of  copper  and  cadmium 
as  fungicides,  the  adhesiveness  of  various  fungicides,  and  the  action  of  copper  on  the 
growth  of  grapes.  Bordeaux  mixture,  cadmium  sulphate  and  lime,  a  simple  solution 
i if  cadmium  sulphate,  and  a  solution  of  copper  sulphate  were  compared,  and  so  far  as 
their  relative  efficiency  in  checking  the  downy  mildew  was  concerned  there  was 
found  but  little  choice. 

In  the  experiments  on  adhesiveness,  Bordeaux  mixture,  Burgundy  mixture,  verdi- 
gris solutions,  and  Bordeaux  mixture,  to  which  was  added  turpentine  and  resin,  were 
tested.  Different  lots  of  grapevines  received  1,  2,  and  3  sprayings,  and  the  adhesive- 
ness of  the  different  fungicides  was  determined  by  the  amount  of  mildew  observed 
on  the  vines.  AVhere  3  sprayings  were  given  the  vines  practical  immunity  was 
secured  with  all  the  fungicides. 

Where  2  applications  were  made,  the  fungicides,  to  which  resin  was  added,  gave  the 
best  results,  closely  followed  by  ordinary  Bordeaux  mixture,  Burgundy  mixture,  and 
verdigris  solutions.  Where  only  a  single  spraying  was  given  the  vines  no  difference 
in  adhesiveness  was  noted  and  but  slightly  less  disease  was  observed  on  the  treated 
vines  than  on  those  which  received  no  applications  of  fungicides. 

In  studying  the  action  of  chemicals  on  the  growth  of  the  vines  cadmium  and  copper 
seemed  to  have  about  the  same  stimulating  effect  on  the  foliage  of  the  crop,  prolong- 
ing their  attachment  and  increasing  the  intensity  of  coloration,  although  copper  was 
found  much  more  active  in  the  latter  respect  than  cadmium. 

The  wintering  of  Oidium  tuckeri,  0.  Appel  [Centbl.  Bali.  u.  Par.,  .'.  AbL,  11 
{1903),  No.  4-5,  pp.  143-145,  fig.  1) . — It  is  said  that  the  powdery  mildew  can  vege- 
tate during  the  winter  as  isolated  fragments  of  mycelium  on  the  newly  formed  wood 
into  which  it  sends  its  numerous  irregular  haustoria.  In  the  spring  of  the  year 
these  anomalous  strands  of  mycelium  develop  into  normal  growths  which  bear  con- 
nidia,  thus  setting  up  a  new  infection  of  the  mildew. 

Powdery  mildew  and  grape  hybrids,  E.  Goutay  {Prog.  Agr.  et  Vit.  (Ed. 
L'Est),  24  {1903),  No.  47,  pp.  608,  609). — Notes  are  given  on  the  relative  suscepti- 
bility of  varieties  of  grapes  to  injury  by  the  powdery  mildew.  Some  of  the  newer 
hybrids  are  reported  as  being  very  susceptible  to  injury  by  the  fungus,  while  others 
are  nearly  or  quite  resistant  to  its  attack. 

The  treatment  of  the  gray  rot  of  grapes  and  the  composition  of  wines, 
L.  Degrully  (Prog.  Agr.  et  Vit.  {Ed.  L'Est),  24  {1903),  No.  49,  pp.  464,  465).— The 
results  of  the  application  of  fungicides  for  the  prevention  of  gray  rot,  as  shown  by 
the  quality  of  the  wiiie,  are  given.  The  vines  had  been  covered  with  a  powdered 
fungicide,  made  according  to  the  formula  of  Sokolnicki,  which  consists  of  "alum 
plaster"  25  kg.,  cement  10  kg.,  gypsum  25  kg.,  and  sulpho-steatite  40  kg.  This  was 
applied  to  the  vines  twice  during  the  season,  and  under  the  conditions  of  the  experi- 
ment a  maximum  quantity  of  plaster,  alum,  and  sulphate  of  copper  was  administered 
to  the  plants. 

The  wine  made  from  these  plants  was  subjected  to  analysis  which  showed  no 
presence  of  copper  nor  was  there  an  excess  of  potassium  sulphate,  but  the  alumina 
present  corresponded  to  0.409  gm.  per  liter,  an  amount  which  is  about  13  times  as 
great  as  that  tolerated. 

On  the  treatment  of  the  gray  rot  of  grapes,  E.  Combemale  {Prog.  Agr.  et  Ylt. 
(Ed.  EEst),  24  (1903),  No.  50,  pp.  697,  698). — A  fungicide  consisting  of  triturated 
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sulphur  50  kg.,  mineral  superphosphate  25  kg.,  and  copper  steatite  25  kg.  is  recom- 
mended as  a  preventive  measure  against  gray  rot  of  grapes.  This  has  been  used  for  2 
seasons  with  success  and  according  to  the  author  did  not  produce  any  injurious  or 
deleterious  effect  on  the  quality  of'the  wine. 

The  action  of  silver  chlorid  on  the  gray  rot  of  grapes,  G.  Bouchardat  [Rev. 
17/.,  20  {1903),  No.  521,  pp.  669,  670).— Based  upon  the  investigations  of  Raulin, 
which  showed  that  ammoniacal  solutions  of  silver  chlorid  had  a  strong  fungicidal 
action,  the  author  reports  upon  this  substance  when  used  for  attacks  of  Botrytis 
cinerea. 

To  prepare  this  solution  the  author  dissolved  25  gm.  of  silver  nitrate  in  200  gm.  of 
water  to  which  was  added  sufficient  sea  salt  to  precipitate  the  silver  nitrate  in  the 
form  of  chlorid.  After  precipitation  strong  ammonia  was  added  sufficient  to  com- 
pletely dissolve  the  precipitate,  and  1  liter  of  the  solution  was  made  by  the  additii  m 
of  water.  When  used  10  cc.  of  this  solution  was  added  to  12  to  15  liters  of  water 
and  sprayed  upon  the  vines. 

The  vines  sprayed  with  this  solution  were  protected  against  the  attack  of  the  fun- 
gus until  after  the  second  invasion,  which  was  very  light  on  both  sprayed  and  check 
vines. 

The  canker  fungus  in  rubber,  J.  B.  Carrcthers  (Agr.  Bid.  Strait*  <in>l  Federated 
Malay  States,  ..'  {1903),  Xo.  12,  pp.  389-392).—  An  account  is  given  of  the  canker 
fungus  of  rubber,  which  is  said  to  have  been  first  noticed  in  1901  by  the  Conservator 
of  Forests,  but  was  not  called  to  the  author's  attention  until  early  in  1903. 

The  disease  is  due  to  a  species  of  Nectriaand  an  investigation  showed  that  in  some 
districts  from  0.5  to  2  per  cent  of  the  trees  were  affected,  while  in  others  as  high  as 
40  per  cent  of  the  rubber  trees  were  diseased.  The  presence  of  the  fungus  may  be 
generally  recognized  by  the  roughened  and  swollen  appearance  of  the  stems  and 
branches.  If  the  outer  hark  is  removed  there  is  seen  a  discolored  tissue  which  sul>- 
sequently  becomes  brownish  in  color.  The  canker  is  spread  by  the  agency  of  the 
wind,  insects,  such  as  red  ants,  etc. 

As  preventive  measures  the  author  recommends  inspection  and  cutting  out  of  the 
diseased  portions  and  the  burning  of  all  bark  and  dead  branches.  -When  trees  are 
badly  affected  they  should  be  destroyed,  as  the  presence  of  the  fungus  tends  to  pre- 
vent the  production  of  latex  by  the  trees.  There  is  thought  to  be  little  danger  of 
the  fungus  attacking  nursery  stock,  as  the  smooth  bark  of  the  young  trees  would,  in 
a  measure,  prevent  the  fungus  gaining  a  lodging  place. 

Investigations  in  Helicomycelium  fuliginosum,  E.  Dubourg  {Mem.  Soc.  Sci. 
Phys.  et  Nat.  Bordeaux,  6.  ser.,  3  {1903),  pp.  263-272) .— A  study  is  given  of  a  fungus 
observed  in  some  worm-eaten  railway  timbers.  The  timbers  prior  to  use  had  been 
treated  with  creosote  for  their  preservation,  but  the  liquid  had  not  penetrated  to 
their  center  and  it  was  in  this  zone  only  that  the  fungus  was  found. 

Some  of  the  morphological  and  biological  characteristics  of  the  fungus,  which  was 
artificially  grown  on  a  number  of  media,  are  described.  The  fungus  was  found  to 
secrete  oxydase  abundantly,  especially  in  unaerated  media.  An  attempt  was  made 
to  determine  the  effect  of  various  antiseptic  solutions  on  the  development  of  the 
organism.  It  was  found  to  grow  in  solutions  that  are  usually  strongly  antisej  it  ic. 
Copper  sulphate,  bismuth  subnitrate,  and  potassium  fluorid  even  when  used  as 
strong  as  1  part  to  100  did  not  check  growth.  Corrosive  sublimate,  thymol,  and 
salicylic  acid  1  to  10,000  were  insufficient,  but  when  used  in  strengths  of  1  to  5,000 
checked  all  growth.  Phenol,  naphthalin,  creosote,  and  carbolineum  1  to  2,000 
destroyed  the  fungus,  and  potassium  arsenite  1  to  200  hail  a  similar  effect. 

To  test  the  practical  application  of  different  treatments  of  wood  for  preservation 
when  placed  in  the  ground,  experiments  are  to  be  conducted  in  which  railway  sleep- 
ers are  to  be  injected  with  a  number  of  fungicides  and  their  relative  efficiency  noted. 
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Notes  on  recent  experiences  with  dry  rot,  J.  Hunter  (Trans,  and  Proc.  Bot. 
Soc.  Edinburgh,  .'.'  I  1908),  pt.  ?,  pp.  106-109)  .—Notes  are  given  on  observations  regard- 
ing the  dry-rot  fungus  Merufius  lttrr;/)iimi.s  and  the  effect  of  copper  sulphate  upon  the 
mycelium  of  the  fungus.  A  warning  is  given  against  the  use  of  imperfectly  seasoned 
timber  and  the  inclosing  of  timber  where  good  ventilation  is  impossible. 

ENTOMOLOGY. 

Proceedings  of  the  sixteenth  annual  meeting  of  the  Association  of  Eco- 
nomic Entomologists  (U.  S.  Dept.  Agr.,  Division  of  Entomology  Bui.  46, pp.  US, 
pis.  2,  fig.  1). — At  this  meeting,  which  was  held  at  St.  Louis,  Mo.,  December  29-31, 
1903,  a  number  of  papers  were  presented,  the  majority  of  which  have  already  been 
noted  (E.  S.  R.,  15,  pp.  545-548).  The  following  notes  refer  to  papers  which  have 
not  been  previously  abstracted: 

J.  S.  Hine  presented  some  observations  on  the  Tabanidse  (pp.  23-25).  Different 
species  of  Tabanida?  are  found  to  have  different  egg-laying  habits,  some  of  which 
suggest  an  easy  means  of  extermination.  The  egg  masses  of  Tabanus  Irimaculatus  and 
T.  stygius  were  so  large  and  conspicuous  that  it  was  found  possible  to  collect  60,000 
eggs  in  one  hour.  This  is  suggested  as  a  possible  method  of  controlling  these  pests. 
The  last  named  species  was  found  to  deposit  its  eggs  almost  exclusively  on  the  leaves 
of  sagittaria. 

Ravages  of  grasshoppers  on  the  ranches  of  Montana  were  discussed  by  R.  A.  Cooley 
(pp.  41-43).  The  grasshoppers  did  most  damage  along  the  Yellowstone  River  between 
Miles  City  and  Big  Timber.  In  some  places  the  grass  was  so  completely  destroyed 
that  ranchers  were  forced  to  sell  their  stock.  Not  a  single  specimen  of  the  Rocky 
Mountain  locust  could  be  found.  The  most  common  species  were  Aulocara  elliotti, 
Melanoplus  ailanis,  and  Camnula  pellucida.  The  use  of  contagious  diseases  in  con- 
trolling grasshoppers  was  tried  without  satisfactory  results. 

H.  Osborn  strongly  urged  the  desirability  of  greater  stability  in  nomenclature  (pp. 
56-59).  The  speaker  suggested  the  appointment  of  a  committee  to  correspond  with 
entomologists  and  prepare  a  list  of  preferred  names  for  300  of  the  most  common 
species  of  injurious  insects. 

C.  V.  Piper  gave  an  account  of  the  injuries  to  the  range  from  Peranabrus  scabricollis 
(pp.  60, 61).  This  insect  was  stated  to  be  injurious  to  range  grasses  and  wheat  in 
Douglas  County.  The  pest  can  apparently  be  successfully  controlled  by  ditching 
and  fencing.      Attempts  to  inoculate  wdth  the  South  African  mueor  were  fruitless. 

VY.  Newell  presented  notes  on  the  insects  of  Georgia  for  1903  (pp.  103-105).  Par- 
ticular mention  was  made  of  peach  borer,  fruit-tree  bark-beetle,  cotton  caterpillar, 
chinch  bug,  Hessian  fly,  Mexican  boll  weevil,  and  Chilocorus  similis.  The  last-named 
species  was  obtained  from  the  Division  of  Entomology  of  this  Department  and  was 
said  to  have  increased  rapidly. 

VY.  C.  Britton  (pp.  105-107)  gave  economic  and  biological  notes  on  green-pea  louse, 
apple  plant-louse,  pear  psylla,  onion  thrips,  asparagus  bettles,  tent  caterpillar,  and 
European  mantis. 

C.  M.  Weed  presented  an  account  of  the  brown-tail  moth  in  New  Hampshire  (pp. 
107,108).  The  region  about  Newburyport  was  said  to  be  quite  generally  infested. 
Notes  are  also  given  on  the  food  plants  of  this  insect.  The  same  author  described 
some  experiments  carried  out  by  A.  F.  Conradi  in  exterminating  black  flies  (pp. 
108, 109).  It  was  found  that  the  larvae  of  these  insects  could  readily  be  destroyed  by 
pouring  phinotas  oil  into  the  water  in  which  they  were  living.  This  oil  is  heavy  and 
comes  in  contact  with  the  larva?  on  the  rocks.  It  was  also  found  possible  to  brush 
the  larva?  from  the  rocks  by  stiff  brooms  and  catch  them  in  fine  wire  screening. 
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Some  miscellaneous  results  of  the  work  of  the  Division  of  Entomology, 
VII  (  U.  S.  Dept.  Agr.,  Division  of  Entomology  Bui.  44,  pp.  99,  pi.  l,figs.  19). — Some 
of  the  aphides  affecting  grains  and  grasses  of  the  United  States  are  discussed  by  T. 
Pergande  (pp.  5-23).  The  author  is  of  the  opinion  that  the  American  apple  plant- 
louse  and  the  grain  louse  are  identical  and  that  Aphis  mail  is  a  distinct  species 
belonging  to  a  different  genus  from  the  grain  louse  of  Europe.  Notes  are  given  on 
the  habits,  food  plants,  and  life  history  of  this  species  and  detailed  descriptions  are 
presented  of  Macrosiphum  gnu/aria,  M.  cerealis,  and  M.  trifolii.  The  proper  name  of 
the  European  grain  louse  is  supposed  to  be  Siphocoryne  arcn:r. 

F.  H.  Chittenden  discusses  the  chestnut  weevils  and  other  nut-feeding  species 
(pp.  24-39).  The  weevil  injuries  to  chestnuts  are  due  to  the  attacks  of  Balaninus 
jtrohoscidms  and  B.  rectus.  Notes  are  given  on  the  habits  of  these  species  as  well  as 
on  B.  caryae  which  is  injurious  to  hickory  nuts  and  also  on  various  other  species  of 
weevils.  The  use  of  arsenical  or  contact  poisons  in  controlling  these  pests  is  not 
satisfactory.  Better  results  are  obtained  from  bisulphid  of  carbon,  by  heating  the 
nuts,  or  by  keeping  them  in  cold  storage.  The  same  author  presents  an  account  of 
the  co wpea-pod  weevil  (pp.  39-43).  This  species  is  Chulcodermus  xneus.  The  best 
remedies  in  controlling  it  in  cowpcas  appear  to  be  fumigation  of  the  seed  with 
bisulphid  of  carbon  and  spraying  with  arsenate  of  lead  combined  with  Bordeaux 
mixture. 

Additional  observations  on  the  tobacco  stalk-weevil  are  presented  by  J.  C.  Brid- 
well  (pp.  44-46).  This  insect  attacks  potato,  tobacco,  and  various  related  wild 
species  of  plants.  The  weevil  hibernates  in  the  stems  of  tobacco  or  Jamestown 
weed.  In  controlling  the  pest,  best  results  are  obtained  from  burning  the  stalks  of 
these  plants. 

F.  Maskew  reports  results  of  experiments  with  Fuller's  rose  beetle  in  California 
(pp.  46-50).  "Where  this  pest  attacks  strawberry  plants  it  is  recommended  that 
infested  plants  be  pulled  up  and  destroyed  as  soon  as  they  begin  to  wilt.  Carbon 
bisulphid  is  also  recommended  as  well  as  drowning  by  irrigation  wherever  the  latter 
method  can  be  practiced. 

C.  L.  Marlatt  gives  an  account  of  importations  of  beneficial  insects  into  California 
(pp.  50-56).  Scutellista  cyanea  is  reported  as  being  wonderfully  effective  in  destroy- 
ing the  black  scale  in  California.  The  larva  of  this  parasite  feeds  upon  the  eggs  of 
the  black  scale.  The  parasite  is  easily  distributed  from  place  to  place  and  maintains 
itself  vigorously.  It  is  active  throughout  nearly  the  whole  year.  It  is  said  that 
Rhizobius  ventralis  has  shown  itself  to  be  very  efficient  in  destroying  the  cottony 
maple  scale  which  is  injurious  to  apples  in  California. 

J.  S.  Hine  presents  a  report  on  insects  injurious  to  stock  in  Louisiana  (pp.  57-60). 
During  the  author's  study  5  species  of  horse  flies  were  observed,  viz,  Chrysops  flavi- 
<hix,  Tahanus  atratus,  T.  lineola,  T.  costalis,  and  T.  quinquemaculaius.  A  number  of 
natural  enemies  of  these  pests  were  observed.  It  is  suggested  that  large  numbers  of 
adult  horse  flies  could  be  captured  by  the  use  of  trap  window  screens. 

C.  L.  Marlatt  presents  a  brief  account  of  the  distillate  spray  in  California  (pp.  60, 
61).  It  has  been  found  that  2  per  cent  strength  of  this  spray  does  not  injure  foliage 
but  is  not  always  completely  effective. 

F.  V.  Theobald  gives  an  account  of  three  British  fruit  pests  which  may  be  intro- 
duced on  nursery  stock  (pp.  62-70).  These  pests  are  Laverna  atra,  PsylJa  mali,  and 
Eriophyes  ribis. 

The  cherry  fruit  fly  is  discussed  by  F.  H.  Chittenden  (pp.  70-75).  This  pest  is 
reported  as  prevalent  in  the  District  of  Columbia,  but  as  being  susceptible  to  inclem- 
ent weather.     Brief  notes  are  given  on  methods  of  controlling  the  pest. 

Notes  are  also  given  on  the  natural  coloration  of  silks  of  lepidoptera  by  G.  Leverat 
and  A.  Conte  (pp.  75-77). 
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Some  preliminary  notes  on  the  clover-seed  chalcis  fly  (Bruchophagus  funebris) 
(pp.  77  80). 

Salt-marsh  caterpillar  on  cotton,  by  W.  E.  Hinds  (pp.  80-84),  and  numerous  mis- 
cellaneous topics. 

Report  of  the  government  entomologist  for  the  year  1902,  ('.  P.  Lounsbury 
(Capt  Good  Hope  Dept.  Agr.,  Rpt.  Govt.  Ent.  1902,  pp.  41)- — An  account  is  given  of 
the  success  which  has  thus  far  attended  the  introduction  into  Cape  Colony  of  preda- 
ceous  and  parasitic  insects  from  this  and  other  countries  for  the  purpose  of  keeping 
injurious  insects  in  check. 

The  lime-sulphur-sail  wash  was  found  effective  in  controlling  Diaspis  pentagona  and 
kerosene  emulsion  produced  good  results  in  combating  the  Bryonia  mite  of  prune 
trees.  Lime-salt-sulphur  is  more  efficient,  however,  hoth  as  a  summer  and  winter 
wash.  African  coast  fever  is  believed  to  be  carried  by  Rhipicephalus  decoloratus. 
Several  experiments  were  carried  on  for  the  purpose  of  obtaining  evidence  regarding 
the  etiology  and  means  of  distribution  of  heartwater,  malignant  jaundice,  and  Afri- 
can coast  fever. 

Report  of  the  government  entomologist  for  the  year  1903,  C.  P.  Lounsbury 
(Cap(  Good  Hopt  Dept.  Agr.,  Rpt.  Govt.  Ent.  1903,  pp.  46,  pis.  7). — Brief  notes  are 
given  on  regulations  regarding  plant  importations  and  nurseries.  The  desirability 
of  an  agricultural  experiment  station  near  Cape  Town  is  urged.  Experiments  with 
ticks  as  related  to  African  coast  fever  showed  that  Rhipicephalus  app<  ndiculatus  may 
transmit  the  disease.     Negative  results  were  obtained  with  R.  sanguineus. 

Further  investigations  on  heartwater  indicated  that  sheep  and  cattle  are  subject  to 
the  disease  and  that  it  is  transmitted  through  the  agency  of  Amblyomma  hehrseum. 
Persian  sheep  are  susceptible.  The  disease  is  not  carried  by  the  brown  tick.  Malig- 
nant jaundice  in  dogs  is  caused  by  infection  with  Piroplasma  cards,  which  is  carried 
by  Hserhaphysalis  leachi.  Detailed  notes  are  given  on  the  biology  of  the  tick  and  on 
the  developmental  forms  of  the  blood  parasite. 

Insect  record  for  1902,  C.  M.  Weed  (New  Hampshire  Sta.  Bui.  102,  pp.  70-78, 
figs.  4  ). — Notes  are  given  on  the  San  Jose  scale,  brown-tail  moth,  gypsy  moth, canker- 
worms,  codling  moth,  squash  bug,  tent  caterpillars,  oyster-shell  bark-louse,  white 
fly,  pear-tree  psylla,  tussock  moth,  etc.  The  habits  and  life  histories  of  these  insects 
are  discussed  and  brief  directions  are  given  for  combating  the  pests. 

[Monthly  bulletin  of  the  division  of  zoology,]  H.  A.  Surface  (Pennsylvania 
stnt,  Dept.  Agr.,  Mo.  Bid.  Div.  Zool,  2  (1904),  No.  2.  pp.  35-64,  pis.  2,  Jigs.  6).—  Notes 
are  given  on  the  preparation  and  application  of  insecticides  and  fungicides.  Lines 
of  treatment  are  suggested  for  potato  diseases.  Methods  of  exterminating  wild  mus- 
tard and  other  weeds  are  described,  together  with  notes  on  rose  insects  and  remedies 
for  plant  lice  and  scale  insects. 

[Monthly  bulletin  of  the  division  of  zoology,]  H.  A.  Surface  (Pennsylvania 
Stair  Dept.  Agr.,  Mo.  Bui.  Div.  Zoo!.,  2  (1904),  No.8,pp.  67-96).— Brief  notes  on  the 
repression  of  insects  and  fungus  diseases  and  also  on  San  Jose"  scale,  diseased  fruit, 
tire  blight,  melon  insects,  mosquitoes,  insects  injurious  to  domesticated  animals,  etc. 

Some  fern  and  orchard  pests,  W.  W.  Froggatt  (Agr.  Gaz.  New  South  Wales, 
15  (1904),  No.  o\  pp.  514-518,  pi.  l). — Neosyagrius  cordipennis  is  described  as  a  new 
genus  ami  species  of  weevil  injurious  to  maiden-hair  fern.  The  best  means  of  rid- 
ding ferns  of  these  pests  is  to  submerge  the  pots  and  plants  in  a  tub  of  lukewarm 
water.  The  beetles  soon  come  to  the  surface  of  the  water  and  may  easily  lie  cap- 
tured. Notes  are  also  given  on  the  habits,  life  history,  and  means  of  combating 
Syagrius  fulvitarsis,  a  fern  pest,  and  Boris  orchivora,  a  weevil  injurious  to  greenhouse 
orchids. 

Report  of  nursery  inspection  for  the  State  of  Wisconsin,  E.  P.  Sandsten 
(Wisconsin  Sta.  Rpt.  1903,  pp.  891,  392). — Notes  are  given  on  the  purpose  of   the 
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nursery  inspection  law,  and  also  a  list  of  nurseries  which  have  been  inspected  in 
Wisconsin. 

Catalogue  of  the  exhibit  of  economic  entomology  at  the  Louisiana  Pur- 
chase Exposition,  St.  Louis,  Mo.,  1904,  E.  S.  G.  Tins  and  F.  C.  Pratt  (  U.  S. 
Dept.  Agr.,  Division  of  Entomology  Bui.  47,  pp.  155). — In  the  exhibit  of  the  Division 
of  Entomology  at  the  Louisiana  Purchase  Exposition  an  effort  has  been  made  to 
illustrate  the  principal  injurious  insects  of  North  America  in  all  of  their  stages.  Par- 
ticular attention  has  been  given  to  the  economic  relations  of  insects  and  special  cases 
have  been  prepared  containing  the  models  of  the  chief  injurious  insects.  The  bulle- 
tin contains  in  detail  a  list  of  all  species  in  the  exhibit. 

Reading  course  in  economic  entomology,  C.  W.  Woodworth  {California  Sta. 
Circ.  10,  pp.  IS). — On  account  of  the  number  of  applications  for  information  anil 
instruction  in  economic  entomology,  an  arrangement  has  been  made  to  conduct  a 
reading  or  correspondence  course  in  this  subject  as  a  part  of  the  extension  work  of 
the  California  State  University. 

The  readers  who  enroll  for  this  course  will  be  furnished  with  station  bulletins 
which  will  serve  as  text-books.  The  work  accomplished  in  this  way  will  be  put  to 
the  credit  of  the  individuals  who  take  the  course  and  will  be  accepted  as  a  part  i  if  a 
residence  course  upon  subsequent  matriculation  at  the  university.  Detailed  direc- 
tions are  given  on  the  guidance  of  students  in  the  study  of  insects  and  in  the  use  of 
the  literature  to  which  they  are  referred. 

The  attraction  of  colors  and  odors  for  insects,  J.  Perez  (Mem.  Soc.  Sci.  Phys. 
et  Nat.  Bordeaux,  6.  ser.,3  (1903),  pp.  1-36). — Based  upon  extensive  experiments  and 
observations  the  author  has  reaffirmed  his  opinion  expressed  in  1894  that  insects  are 
not  attracted  to  flowers  by  their  color  alone. 

After  reviewing  some  recent  literature  regarding  the  attraction  of  insects  by  flowers, 
an  account  is  given  of  observations  on  the  attraction  of  various  species  of  Bombus, 
Apis,  Sphinx,  etc.,  by  plants  growing  under  natural  conditions,  and  of  experiments 
carried  on  with  flowers  grown  under  conditions  capable  of  control.  As  a  result  it  is 
concluded  that  insects  are  guided  from  a  distance  to  masses  of  flowers  by  their 
perfume  alone.  Where  flowers  are  grown  singly  insects  are  attracted  generally  by 
color,  and  where  the  distance  is  small  the  odor  also  assists  in  attracting  and  directing 
the  movements  of  the  flying  insects.  In  the  case  of  apetalous  flowers  the  perfume 
alone  is  a  directive  agent. 

Monograph  of  the  genus  Saperda,  E.  P.  Felt  and  L.  H.  Joutel  (New  York 
State  Mils.  Bui.  74,  pp-  86,  pis.  14,  Jigs.  7). — A  systematic  account  is  presented  of  the 
genus  Saperda  with  notes  on  the  subgeneric  grouping,  bibliography,  distribution,  and 
specific  relations.  A  list  is  given  of  the  American  species  of  the  genus  with  a  key  for 
their  identification  and  a  detailed  description  of  each  species.  The  American  species 
were  compared  with  European  and  Asiatic  forms.  The  habits,  life  history,  natural 
enemies,  and  means  of  combating  the  more  important  species  are  discussed  in  detail, 
with  references  to  the  literature  of  the  subject. 

The  Mexican  cotton-boll  weevil,  W.  D.-  Hunter  and  W.  E.  Hinds  (  U.  S.  Dept. 
Agr.,  Division  of  Entomology  Bid.  45,  pp.  116,  pis.  16,  Jigs.  6). — This  bulletin  con- 
tains a  detailed  summary  of  all  available  information  regarding  the  habits,  life  his- 
tory, depredations,  and  means  of  control  of  the  cotton-boll  weevil.  The  authors  give 
an  account  of  the  destructiveness  of  the  beetle  and  history  of  its  introduction  into 
Texas. 

The  insect  is  described  in  all  of  its  stages  and  notes  are  given  on  the  habits  of  the 
larva  and  adults  upon  various  parts  of  the  cotton  plant.  Experiments  carried  out 
for  the  purpose  of  determining  whether  other  plants  than  cotton  might  serve  as  food 
for  this  insect  gave  negative  results.  In  these  experiments  various  species  of  Hibis- 
cus were  used  as  well  as  sunflower,  bindweed,  pigweed,  ragweed,  etc.     It  is  con- 
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eluded  that  cotton  is  the  only  food  plant  of  the  boll  weevil.  Notes  are  given  <>n  a 
number  of  insects  which  have  been  mistaken  for  the  boll  weevil. 

During  the  investigation  of  this  insect  it  was  found  that  cotton-seed  meal  could  not 
be  made  to  serve  as  food  for  the  weevils  and  that  it  showed  no  power  of  attracting 
them.  Negative  results  were  also  obtained  in  testing  the  value  of  sweets  as  an  attrac- 
tion for  the  weevil.  A  detailed  account  is  presented  of  the  field  work  of  the  Divis- 
ion of  Entomology  in  the  study  of  this  pest  and  notes  are  given  on  the  length  of  time 
required  by  the  insect  to  pass  through  its  various  stages. 

The  average  length  of  the  generation  of  the  cotton-boll  weevils  is  believed  to  be 
about  42  days.  This  makes  it  possible  for  5  generations  to  develop  between  May  1 
and  December  1.  In  one  test  it  was  found  that  about  16  per  cent  of  the  beetles  were 
able  to  hibernate  successfully.  The  influence  of  severe  weather  upon  the  weevil  is 
not  so  great  as  was  at  first  supposed,  but  is  nevertheless  unfavorable  to  the  insect. 

In  controlling  this  pest,  the  authors  believe  "that  the  destruction  of  the  stalks  in 
the  early  fall  is  the  most  effective  method  known  of  actually  reducing  the  numbers 
of  the  weevil."  This  method  is,  therefore,  recommended  as  the  most  important  one 
for  insuring  success  in  cotton  growing  for  the  coming  year.  Some  difference  was 
noted  in  the  susceptibility  of  various  cottons  to  weevil  injury.  The  Egyptian  cotton 
was  most  severely  injured,  followed  by  Sea  Island,  Cuban  tree  cotton,  and  Kings 
Improved.  The  relative  amount  of  injury  appears  to  depend  somewhat  upon  the 
hairiness  of  the  stems.     The  hairs  on  the  stems  hinder  the  movements  of  the  beetles. 

There  appears  to  be  no  method  of  preventing  the  spread  of  the  weevil  to  any  lati- 
tude where  cotton  can  be  grown,  but  the  insect  can  probably  be  controlled  more  suc- 
cessfully in  the  northern  than  in  the  southern  portion  of  the  cotton  belt.  Notes  are 
given  on  the  fungus  diseases  and  parasitic  and  predatory  insect  enemies  of  the  weevil. 
Recommendations  already  made  by  the  Division  of  Entomology  regarding  the  cul- 
tural means  of  control  are  repeated.     Spraying  is  considered  futile. 

San  Jose  scale,  E.  R.  Bennett  (Connecticut  Storrs  Sta.  Bui.  30,  pp.  1-16,  figs.  5). — 
The  author  made  use  of  an  opportunity  to  take  part  in  the  spraying  of  11,000  peach 
and  plum  trees  on  a  large  fruit  farm.  The  work  was  begun  on  March  10.  The  lime- 
sulphur-salt  wash  is  used  in  the  proportion  of  25  lbs.  lime,  20  lbs.  sulphur,  and  15 
lbs.  salt  to  50  gal.  water.  The  author  believes  that  whatever  formula  is  adopted 
the  amount  of  lime  should  exceed  that  of  sulphur. 

During  the  season's  tests  it  was  found  sufficient  to  boil  the  materials  for  from  30  to 
45  minutes.  The  lime-sulphur  spray  did  not  have  any  injurious  effect  upon  the  skin 
of  the  workmen.  A  test  was  made  of  the  Oregon  formula,  during  which  it  appeared 
that  the  copper  sulphate  did  not  increase  the  effect  of  the  solution.  In  order  to  make 
a  thorough  application  of  the  lime-sulphur  wash  it  is  recommended  that  the  trees 
be  previously  pruned.  The  wash  remained  on  the  trees  in  a  good  coating  for  at 
least  3  months. 

The  cost  of  application  was  about  (i  cents  per  tree.  The  results  were  very  effective 
in  the  destruction  of  San  Jose  scale.     Leaf  curl  was  also  largely  prevented. 

The  pernicious  or  San  Jose  scale  insect  in  New  Hampshire,  C.  M.  Weed  (New 
Hampshire  Sta.  Bui.  109,  pp.  73-83,  figs.  3). — Brief  notes  are  given  on  the  distribution 
of  the  San  Jos6  scale  in  New  Hampshire.  Spraying  experiments  with  undiluted 
kerosene  and  lime-sulphur-salt  wash  gave  unsatisfactory  results.  The  insect  was 
apparently  eradicated  by  treatment  with  calcothion.  A  copy  is  given  of  the  nursery- 
inspection  law  together  with  brief  notes  on  the  preparation  of  insecticides. 

Treatment  of  San  Jose  scale,  J.  H.  Stewart  (West  Virginia  Sta.  Circ.  of  Infor- 
mation 1,  pp.  4)- — Brief  notes  on  the  use  of  mixtures  and  kerosene  and  crude  oil  with 
water  and  also  on  the  application  of  a  lime-sulphur  spray  in  controlling  the  San  Jose 
scale. 

The  codling-  moth,  E.  D.  Ball  (  Utah  Sta.  Bui.  87,  pp.  104-145,  pis.  7,  fig.  1).— 
The  codling  moth  is  considered  to  be  the  worst  pest  with  which  the  fruit  growers 
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have  to  contend  in  Utah.  From  60  to  90  per  cent  of  untreated  apples  are  infested 
with  this  pest. 

Detailed  notes  are  given  on  the  appearance  and  habits  of  the  insect  in  its  different 
stages.  The  first  brood  of  moths  in  Utah  appears  shortly  after  the  apples  bloom. 
In  warm  weather  the  moths  lay  their  eggs  within  a  day  or  two  after  emerging.  At 
Logan  the  eggs  were  laid  from  June  1  to  25.  About  90  per  cent  of  the  eggs  for  the 
first  brood  were  deposited  upon  the  fruit.  The  moths  of  the  second  brood  appear 
from  July  20  to  August  20,  and  the  eggs  of  the  second  brood  were  deposited  between 
July  22  and  September  10. 

Evidence  is  presented  to  show  that  there  are  2  definite  broods  and  no  more.  The 
codling  moth  attacks  chiefly  the  apple  but  also  infests  pears  and  occasionally  stone 
fruits.  The  damage  done  by  the  2  broods  is  in  proportion  to  their  numbers,  ami  the 
second  brood  is  about  5  times  as  numerous  as  the  first. 

Of  the  many  methods  which  have  been  proposed  for  destroying  this  insect  only  two 
are  effective,  viz,  spraying  and  banding  the  trees.  Notes  are  given  on  the  materials 
and  apparatus  suitable  for  spraying.  The  first  application  should  be  made  from 
above  downward  so  as  to  fill  the  calyx  cups.  This  application  should  be  made  as 
soon  as  possible  after  the  blossoms  fall.  A  second  spraying  should  be  applied  within 
from  10  days  to  2  weeks. 

The  author  believes  that  if  the  first  two  applications  are  thoroughly  and  carefully 
made  later  sprayings  will  be  unnecessary.  Paris  green  was  used  for  this  purpose  at 
the  rate  of  1  lb.  to  50  gal.  of  water.  An  examination  of  Paris  green  as  observed  in 
Utah  indicated  that  this  product  is  rarely  adulterated.  It  is  believed  not  to  be  neces- 
sary to  add  lime  to  Paris  green  to  prevent  its  burning  the  foliage. 

Bands  should  be  placed  on  the  trees  a  few  days  before  the  first  worms  crawl  out 
and  should  be  kept  on  until  fall.  The  bands  should  be  examined  every  9  days  dur- 
ing the  existence  of  the  first  brood  and  once  at  the  end  of  the  season.  The  total  cost 
of  spraying  was  found  to  be  about  1  per  cent  of  the  value  of  the  crop.  It  was  found 
possible  to  harvest  from  90  to  95  per  cent  of  sound  apples  by  proper  spraying  and 
banding.  Among  remedies  of  little  or  no  value  mention  is  made  of  trap  lanterns, 
Avinter  spraying,  hogs  in  orchards,  picking  up  windfalls,  and  air-pressure  sprays. 

The  brown-tail  moth  in  New  Hampshire,  C.  M.  Weed  (New  Hampshire  Sta. 
Bid.  107,  pp.  47-60,  Jig*.  10). — The  brown-tail  moth  was  first  noticed  in  New  Hamp- 
shire in  1899  and  has  since  been  introduced  in  several  towns,  so  that  the  south- 
eastern portion  of  the  State  is  quite  badly  infested.  Notes  are  given  on  the  habits 
and  life  history  of  this  insect. 

A  brief  account  is  given  of  the  damage  to  trees  from  the  depredations  of  the  brown- 
tail  moth,  and  also  of  a  skin  disease  in  man  caused  by  the  nettling  hairs  of  the  cater- 
pillars. A  list  is  given  of  the  towns  infested  by  the  pest.  As  treatment  for  this  insect 
the  following  remedies  are  suggested:  Cutting  off  and  burning  the  winter  nests,  and 
spraying  with  arsenate  of  lead  in  the  spring  after  the  leaves  have  developed. 

Some  recent  investigations  on  the  black-currant  gall  mite,  W.  E.  Collinge 
(Birmingham,  England:  J.  G.  Hammond  <A/  Co.,  Ltd.,  1904,  pp. 1~,  pi.  l,fi()-  1)- — An 
elaborate  account  is  presented  of  the  habits  and  life  history  of  Eriophyes  ribis, 
together  with  notes  on  related  species.  Methods  of  distribution,  food  plants,  and 
remedial  measures  are  discussed.  Neither  fumigation  nor  the  use  of  spraying  fluids 
has  been  attended  with  satisfactory  results.  Cutting  and  burning  infested  bushes 
will  help  in  exterminating  the  pest  in  any  given  locality. 

Black-currant  mite  (Jour.  Dept.  Agr.  and  Tech.  Insir.  Ireland,  4  (1904),  No.  4, 
p.  702,  pi.  1). — The  only  way  of  eradicating  this  pest  is  to  dig  up  and  burn  all  infested 
bushes. 

The  striped  cucumber  beetle,  W.  M.  Morgan  (  West.  Virginia  Sta.  Circ.  of  Infor- 
mation 3,  pjp.  4)- — In  combating  this  pest  the  author  recommends  the  destruction  of 
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all  rubbish,   planting  squashes  as  trap  crops,   and  spraying  melon  seedlings  with 
Bordeaux  mixture. 

Leather-jacket  grubs  {Jour.  Dept.  Agr.  and  Tech.  Tnstr.  Ireland,  4  {1904),  No.  4, 
pp.  719-721,  figa.  #). — The  larvae  of  crane  Hies  arc  said  to  he  serious  pests  in  grain 
fields  and  meadows  in  Ireland.  Careful  plowing  and  the  use  of  fertilizers  are  recom- 
mended in  controlling  these  pests. 

Grasshopper  and  cricket  outbreaks,  J.  M.  Aldrich  (Idaho  Sta.  Bui.  41,  pp. 
289-304,  pi-  l,figs.  $).— The  Rocky  .Mountain  locust  was  not  concerned  in  any  of  the 
recent  outbreaks  in  Idaho.  The  most  important  species  was  Camnula  pellucida. 
The  most  serious  outbreaks  occurred  on  Big  Camas  prairie  and  near  Market  Lake. 
The  duration  of  a  locust  plague  appears  to  he  about  5  years,  and  is  apparently  brought 
to  an  end  by  the  combined  action  of  the  natural  enemies  of  the  locust. 

Experiments  with  the  South  African  grasshopper  fungus  were  quite  unsatisfactory. 
An  experiment  with  crude  petroleum  showed  that  the  locusts  could  be  destroyed  by 
the  use  of  this  remedy  but  that  the  method  was  too  expensive.  Burning  under  straw 
wras  recommended  and  also  the  use  of  hopperdozers.  The  author  also  mentions  such 
remedies  as  plowing  under  the  eggs,  the  use  of  irrigation  ditches,  and  poisoning  with 
the  Criddle  mixture. 

An  account  is  presented  of  the  depredations  of  Anabrus  simplex.  This  cricket 
hatches  most  extensively  in  arid  foothills  and  feeds  on  sagebrush.  The  pest  has 
been  kept  off  from  cultivated  tields  by  the  use  of  irrigation  ditches  and  by  driving 
in  swarms. 

Control  of  the  brown  ant  (Solenopsis  geminata)  in  orange  orchards,  I  >.  YV. 
Barrett  (Porto  Rico  Sta.  ('ire.  4,  pp.  3). — This  ant  normally  feeds  on  the  honey  wax 
secreted  by  scale  insects.  Under  certain  conditions,  however,  it  attacks  citrus  trees, 
causing  an  excretion  of  gum  upon  which  it  feeds.  The  ants  also  attack  the  flowers, 
young  fruit,  terminal  buds,  and  small  twigs.  In  order  to  prevent  the  ants  from 
ascending  the  trees  it  is  recommended  that  the  trunks  of  trees  be  painted  with  a 
mixture  containing  a  yellow  resin,  linseed  oil,  and  tobacco  decoction.  For  destroy- 
ing the  ants  in  their  nests  the  use  of  a  mixture  of  resin  2  parts,  sal  soda  1  part,  and 
tobacco  decoction  1  part  is  recommended.  This  mixture  may  be  applied  directly 
in  the  galleries  of  the  nests.  This  circular  is  issued  in  both  English  and  Spanish 
editions. 

The  chemical  composition  of  some  insecticides  for  the  potato  beetle,  R. 
Harcourt  (Ontario  Agr.  and  Expt.  Union  Rpt.  1903,  pp.  59-62). — An  account  is  given 
of  the  proper  composition  of  Paris  green  with  notes  on  its  use  as  an  insecticide, 
especially  in  the  control  of  potato  beetles.  The  author  discusses  the  use  of  London 
purple,  lead  arsenate,  slug  shot,  Bug  Death,  and  certain  other  proprietary  insecticides. 

Paris  green  spraying  experiments,  J.  K.  Haywood  (  U.  S.  Dept.  Agr.,  Bureau 
of  Chemistry  Bui.  82,  pp.  32,  pis.  2). — The  experiments  reported  in  this  bulletin  were 
undertaken  for  the  purpose  of  determining  how  much  soluble  arsenious  oxid  may 
be  present  in  Paris  green  without  injuring  the  foliage.  It  was  found  that  the  soluble 
arsenious  oxid  in  a  sample  of  Paris  green  may  be  of  two  kinds,  viz,  that  which  is 
readily  soluble  in  water  and  that  which  becomes  soluble  by  decomposition  of  poorly 
made  Paris  green. 

Samples  of  Paris  green  were  obtained  and  the  amount  of  soluble  arsenious  oxid 
carefully  determined.  The  amounts  of  soluble  arsenic  were  then  artificially  increased 
if  necessary  so  that  samples  were  obtained  which  contained  amounts  varying  from 
2.24  to  8  per  cent.  As  a  result  of  numerous  spraying  experiments  it  is  concluded 
that  the  following  amounts  of  soluble  arsenious  oxid  are  safe  when  sprayed  without 
the  use  of  lime,  viz,  for  apple  trees,  6  per  cent;  for  pear  trees,  6  per  cent;  for  plum 
trees,  4  per  cent,  while  with  the  use  of  lime  the  following  amounts  are  regarded  as 
safe,  viz,  for  apple  trees,  7  per  cent;  for  pear  trees,  7  per  cent;  for  plum  trees,  5  to  6 
per  cent;  and  for  peach  trees,  4  to  5  per  cent. 
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It  is  not  considered  safe  to  use  any  Paris  green  on  the  peach  trees  without  the 
addition  of  lime.  The  difference  in  the  effect  produced  by  Paris  green  when 
sprayed  with  and  without  the  addition  of  lime  is  so  great  that  the  use  of  lime  is 
recommended  in  all  cases. 

Tobacco  extract  and  its  application  in  combating  injurious  insects,  A. 
Smirnoff  (Svenska  Tradgardsfor.  Tidskr.,  1903,  No.  4,  pp.  60-62). 

Fumigation  practice,  C.  W.  Woodworth  (California  Sta.  Give.  11,  pp.  27,  figs. 
2Jf). — This  circular  contains  in  a  slightly  revised  and  condensed  form  the  material 
presented  in  Bulletin  122  of  the  California  Station  (E.  S.  R.,  11,  pp.  64,  65). 

Gasolene  as  a  remedy  against  enemies  of  the  squash,  cucumber,  and 
pumpkin,  F.  W.  Card  and  A.  E.  Stene  (Rhode  Island  Sta.  Rj)t.  1908,  p.  216).— Gaso- 
lene was  tested  as  a  remedy  for  the  squash  borer  and  the  larv?e  of  the  striped  beetle. 
Holes  were  made  in  the  ground  about  7  in.  deep,  and  from  2  to  4  teaspoonfuls  of 
gasolene  were  poured  in  each  hole.  The  method  proved  wholly  ineffective  against 
these  insects. 

Seed  and  soil  treatment  and  spray  calendar,  W.  J.  Green*  and  A.  D.  Selby 
(Ohio  Sta.  Bui.  147.  pp.  41-53). — This  is  a  revised  edition  of  Bulletin  No.  102  of  the 
same  station  (E.  S.  R.,  11,  p.  274).  The  information  contained  in  the  bulletin  is 
also  published  in  a  folio  form. 

Foul  brood  (Jour.  Dept.  Ayr.  and  Tech.  Instr.  Ireland,  4  (1904),  No.  4, pp.  722-729, 
•ph.  3). — The  sources  of  infection,  symptoms,  and  treatment  of  this  disease  are 
described  in  detail.  In  preventing  foul  brood  it  is  recommended  that  hives  be  placed 
on  dry  stands,  that  the  hives  be  kept  clean  and  tight,  that  old  combs  be  rejected 
and  old  colonies  strengthened  by  combination,  and  that  pieces  of  naphthalin  be 
kept  in  each  hive. 

FOODS— NUTRITION. 

Breakfast  foods,  F.  "W.  Robison  (Michigan  Sta.  Bui.  211,  pp.  25,  charts  2). — The 
principles  of  nutrition  are  discussed  and  the  results  of  analyses  of  48  samples  of 
breakfast  foods  and  similar  goods  are  reported.  In  addition  to  the  usual  constitu- 
ents the  insoluble  starch  and  the  materials  soluble  in  water  (ash,  protein,  sucrose, 
dextrin,  and  soluble  starch)  were  determined.  The  insoluble  starch  varied  from 
17.59  to  77.13  per  cent,  being  over  40  per  cent  in  all  but  8  cases.  The  total  soluble 
material  ranged  from  2.75  to  55.15  per  cent,  and  the  dextrin  from  1.02  to  25.50  per 
cent.     The  author's  conclusions  follow: 

"The  breakfast  foods  are  legitimate  and  valuable  foods. 

- '  Predigestion  [i.  e.,  rendering  insoluble  material  soluble  by  malting  or  other 
treatment]  has  been  carried  on  in  the  majority  of  them  to  a  limited  degree  only. 
The  price  for  which  they  are  sold  is  as  a  rule  excessive  and  not  in  keeping  with 
their  nutritive  values. 

"They  contain  as  a  rule  considerable  fiber,  which  while  probably  rendering  them 
less  digestible  at  the  same  time  may  render  them  more  wholesome  to  the  average 
person. 

"The  claims  made  for  many  of  them  are  not  warranted  by  the  facts.  The  claim 
that  they  are  far  more  nutritious  than  the  wheat  and  grains  from  which  they  are 
made  is  not  substantiated.     They  are  palatable  as  a  rule  and  pleasing  to  the  eye. 

"The  digestibility  of  these  products  as  compared  with  highly  milled  foods,  while 
probably  favorable  to  the  latter,  does  not  give  due  credit  to  the  former,  because  of 
the  healthful  influence  of  the  fiber  and  mineral  matter  in  the  breakfast  foods. 

"Rolled  oats  or  oatmeal  as  a  source  of  protein  and  of  fuel  is  ahead  of  the  wheat 
preparations,  excepting  of  course  the  special  gluten  foods,  which  are  manifestly  in  a 
different  class." 

"West  Indian  starches,  W.  R.  Buttexshaw  (West  Indian  Bid.,  5  (1904),  No.  1, 
pp.  1-40,  Jigs.  15). — West  Indian  starch- bearing  plants  and  the  methods  followed  by 
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the  author  in  separating  starches  are  described,  and  the  results  of  investigations  of 
the  microscopical  character  of  the  starch  grains  of  a  large  number  of  plants  are 
reported,  including  the  following:  Sour  sop,  green  mango,  mango  kernel,  crab's  eye 
{Abrus  precatorius),  pigeon  pea  (Cajanus  indicus),  red  pea,  yam  bean,  cho-cho 
(Sechium  edule)  nightshade,  3  varieties  of  Ipomeea,  four  o'clock,  pink  coralita 
{Aniigonon  insigne),  cassava,  breadfruit,  2  varieties  of  canna,  arrowroot,  ginger, 
banana,  plantain,  yampie  (Dioscorea  trifida),  5  varieties  of  yam,  tannia  (Colocasia 
esculenta)  wild  and  cultivated,  maize,  and  guinea  corn. 

The  large  number  of  starches  studied  emphasizes  the  fact  that  the  principal  sources 
of  starch  in  the  West  Indies  are  the  roots  of  the  plants  rather  than  in  the  seeds.  All 
the  starches  obtained  from  roots  and  tubers,  the  author  states,  showed  a  play  of 
colors  with  polarized  light  and  may  be  readily  grouped  in  2  divisions.  "In  the 
first  are  those  bounded  by  rounded  surfaces  (i.  e.,  either  oval  or  ovate);  hilum  and 
concentric  rings  clearly  visible.  The  examples  are  the  yams,  the  cannas,  arrow- 
root, and  ginger.  It  will  at  once  be  noticed  that  these  plants  belong  to  natural 
orders  which  are  not  far  removed  from  one  another,  and  emphasis  is  added  to  this 
when  it  is  observed  that  among  the  remaining  starches  in  this  group  are  to  be  found 
those  of  the  tribe  Musea?  (banana  and  plantain). 

"  With  regard  to  the  remaining  'root'  starches,  they  all  agree  in  several  charac- 
ters. They  all  show  some  coloration  with  polarized  light,  and  among  the  many- 
angled  there  are  some  rounded  forms,  sugar-loaf  forms  being  often  present.  There 
is  so  much  similarity  among  these  starches  that  it  will  not  be  found  an  easy  matter 
to  distinguish  them  until  details  as  to  appearance  of  hilum,  measurements,  etc.,  are 
taken  into  account.  The  only  starch  in  this  group  that  is  not  a  '  root '  starch  is  that 
obtained  from  the  green  mango,  just  as  the  only  'seed '  starch  in  Class  I  was  mango 
starch.  .  .  .  The  further  study  of  fruit  starches  would,  perhaps,  be  a  profitable  one. 
So  far  as  can  be  seen  at  present  there  is  very  little  uniformity.  ...  As  a  general  rule 
it  is  stated  that  seed  starches  (at  any  rate,  those  of  the  cereals)  show  no  iridescence 
with  polarized  light;  mango-seed  starch,  however,  gives  quite  a  brilliant  play  of 
colors." 

In  general  the  leguminous  starches  showed  little  or  no  iridescence  when  examined 
with  polarized  light  and  considerable  unifo runty  was  observed.  "An  exception  has, 
however,  to  be  noted  in  the  case  of  groundnut  starch  (Araclris  hypogasa),  as  also  in 
the  case  of  the  starch  from  the  root  of  the  yam  bean  {Pachijrhizus  tuberosum).  In  the 
case  of  the  latter  we  have  what  may  be  called  the  usual  dicotyledonous  'root'  form 
of  starch  instead  of  the  typical  leguminous  seed  form.  Evidently  the  striking  uni- 
formity in  the  case  of  leguminous  starches  is  confined  to  the  seeds.  The  only  cereal 
starches  on  this  list  will  be  found  classed  with  the  leguminous  starches;  the  only 
points  of  resemblance,  however,  are  the  invisibility  of  concentric  rings,  the  absence 
of  iridescence  with  polarized  light,  and  the  presence  of  a  more  or  less  stellate  hilum. 
The  starches  of  breadfruit  and  jack  fruit  are  placed  by  themselves  in  the  class  which 
contains  wheat,  barley,  rye,  etc." 

In  his  investigations  the  author  has  followed  the  classification  of  starches  suggested 
by  Blyth,  but  believes  that  the  systems  for  the  classification  of  starches  now  in  use 
are  unsatisfactory  and  should  be  revised. 

"Another  interesting  point  is  brought  out  by  this  investigation,  which  appears  to 
be  worthy  of  mention  here.  "While  in  most  cases  there  is  a  more  or  less  distinct 
resemblance  between  the  starch  grains  of  plants  in  any  particular  family,  several 
instances  have  been  recorded  where  there  is  a  decided  variation.  .  .  .  [Among  the 
starches  examined]  there  are  some  that  might  be  utilized  as  producers  of  starch  for 
laundry  purposes,  while  in  other  cases  easily  digested  food,  suitable  for  infants  and 
invalids,  might  be  obtained,  as  for  example,  from  the  cho-cho  root  and  the  yam 
bean." 
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Roots  and  tubers  as  food  {Iowa  Agr.,  4  {1904),  No.  6, pp.  242-244). — The  compo- 
sition and  food  value  of  a  number  of  sorts  of  roots  and  tubers  are  briefly  discussed. 

The  composition  of  different  sorts  of  artichoke  tubers  harvested  in  spring 
and  fall,  P.  Behrend  {Jour.  Landw.,  52  {1904),  No.  1-2,  pp.  127-143). — Analyses 
by  II.  Wolfs  and  H.  Grotowsky  are  reported  and  discussed.  In  addition  to  the 
usual  constituents,  pentosans  and  other  members  of  the  carbohydrate  group  were 
determined.  On  an  average  there  was  little  difference  between  the  dry-matter  con- 
tent of  the  artichokes  harvested  in  the  spring  and  fall. 

The  artichokes  kept  well  and  did  not  change  much  when  stored  for  3  or  4  months 
in  a  cellar  though,  generally  speaking,  there  was  a  loss  of  water  and  a  corresponding 
gain  of  dry  material.  The  value  of  artichokes  for  the  production  of  alcohol  and  this 
phase  of  the  subject  of  artichoke  raising  are  spoken  of. 

Consumption  of  fat  in  the  Tropics,  0.  Effertz  {Wiener  Klin.  Wchnschr.,  17 
{1904),  No.  2,  p.  37;  abs.  in  Zentbl.  Physiol,  IS  {1904),  No.  3,  p.  84).—  The  author 
noted  that  large  amounts  of  fat  were  eaten  in  tropical  Central  America  and  suggests 
reasons  for  this. 

The  natural  oil  foods,  A.  S.  Atkinson  (  What-to-Eat,  16  {1904),  No.  6,  p.  185).— 
The  author  believes  that  vegetable  oils  are  worthy  of  an  important  place  in  the  diet. 

The  calcium  and  iron  content  of  foods,  G.  von  Bunge  {Ztschr.  Biol.,  45  {1904), 
No.  4,  PP-  532-539). — According  to  the  author  the  only  mineral  constituents  which 
might  be  deficient  in  the  diet  are  calcium  and  iron.  Ash  analyses  of  foods  are 
reported  and  others  quoted  for  purposes  of  comparison,  and  the  principal  foods 
arranged  according  to  their  ash  and  calcium  content,  the  largest  amount  of  calcium 
oxid,  1,510  mg.  per  100  gm.  dry  matter,  being  found  in  cow's  milk,  and  the  largest 
amount  of  iron,  340  mg.  per  100  gm.  dry  matter,  in  hemoglobin. 

The  form  in  which  mineral  constituents,  especially  calcium,  are  assimilated  is 
discussed.  In  the  author's  opinion  it  is  doubtful  if  inorganic  calcium  salts  as  they 
occur  in  potable  waters  are  absorbed  and  assimilated  under  all  conditions. 

The  chemical  composition  of  the  inner  part  of  the  shell  of  the  coffee  bean, 
B.  von  Bitto  {Jour.  Landw.,  52  {1904),  No.  1-3,  pp.  93-95). — Proximate  and  ash 
analyses  are  reported. 

The  work  of  the  Elberfeld  analytical  laboratory  for  1903,  J.  Heckmann 
and  A.  Laufps  {Ber.  Tat.  Chem.  Untersuchungs.  Elberfeld,  1903;  abs.  in  Hyg.  Rund- 
schau, 14  {1904),  No.  10,  pp.  475,  476). — Among  the  data  reported  are  analyses  of  a 
large  number  of  samples  of  meat,  butter,  and  other  food  products. 

A  swelling1  of  canned  peas  accompanied  by  a  malodorous  decomposition, 
H.  A.  Harding  and  J.  F.  NicHOLsoN(iVew;  York  State  Sta.  Bid.  249, pp.  153-168). — Studies 
were  undertaken  of  bacteria  causing  serious  losses  of  canned  peas  at  a  cannery.  In 
general  the  spoiled  cans  presented  a  bulged  appearance,  and  in  some  cases  they  were 
blown  open.  The  peas  had  a  disagreeable  odor  suggesting  hydrogen  sulphid.  They 
were  mushy,  the  skins  were  inflated,  and  the  liquor  was  darkened  and  of  a  greenish 
tinge,  due  to  particles  of  the  ruptured  peas.  A  few  of  the  spoiled  cans  (about  1  per 
cent)  were  but  slightly  swelled.  In  these  the  contents  had  an  acid  but  not  especially 
disagreeable  odor  and  the  appearance  of  the  peas  was  normal,  though  the  liquor  was 
distinctly  milky  and  possessed  a  sharp  acid  taste. 

A  microscopical  examination  of  the  juice  showed  that  the  cans  in  which  the  disa- 
greeable odor  was  noticed  all  contained  a  rod  form  of  bacteria,  the  spores  of  which 
survived  the  heat  employed  in  processing  the  cans.  This  bacterium,  which  was 
studied  in  pure  culture  and  described,  was  found  to  be  the  cause  of  the  fermentation. 
Experiments  show  that  the  spores  were  destroyed  on  heating  2-lb.  cans  of  peas  at 
240°  F.  (115  5/9°  C. )  for  30  minutes.  When  this  method  of'processing  was  tested  on 
a  large  scale  at  a  factory  the  micro-organisms  were  destroyed  without  injuring  the 
commercial  quality  of  the  goods. 
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A  coccus  form  of  bacteria  was  separated  from  the  sour  runs  not  characterized  by  a 
disagreeable  odor  and  this  was  studied  "  sufficiently  to  show  that  it  would  not  only 
sour  cans  of  peas  when  artificially  introduced  hut  that  when  kept  at  blood  heat  these 
cans  would  commonly  bulge." 

A  pea  canners'  problem  solved,  F.  II.  Hall,  II.  A.  Harding,  ami  ,1.  F.  Nich- 
olson (N&o  York  State  Sta,  />'<</.  249,  popular  "/..  /</-.  7,  fig.  l). — A  popular  summary 
of  the  above  bulletin. 

Miscellaneous  bacteriological  investigations  i  Wisconsin  sta.  Jijit.  Ida.;,  ^p. 
241,242). — Two  investigations  which  have  been  carried  on  at  the  station  are  sum- 
marized, namely,  Gaseous  Fermentations  in  the  Canning  Industry,  by  II.  L.  Russell 
(E.  S.  R.,  8,  p.  699)  and  "Sticky"  or  "Slimy"  Bread  and  Its  Causes,  by  H.  L. 
Russell  (E.  S.  R.,  11,  p.  565). 

Food  requirements  and  hunger,  Meisl  {Klin.  Ther.  Wchnschr.,  1903,  No.  1-2; 
'ibs.  lit.  Ztschr.  Diatet.  n.  Phys.  Titer.,  8  (1904),  No.  2,  p.  117).— -The  reasons  for  the 
sensation  of  hunger  and  related  topics  are  discussed. 

Concerning  diet  in  hot  seasons  and  warm  climates,  Hirschfeld  (Dent.  Med. 
Wchnschr.,  1902,  No.  38;  abs.  in  Ztschr.  Diatet.  u.  Phys.  Ther.,  7  (1904),  No.  12, 
p.  694). — According  to  the  author  meat  is  desired  in  smaller  amounts  than  usual, 
and  the  diet  should  contain  foods  furnishing  an  abundance  of  fat  and  carbohydrates. 
In  addition  to  vegetables,  milk  (especially  canned  cream)  is  recommended. 

Experiments  on  the  food  of  man,  L.  Graxdeau  (Jour.  Agr.  Prat.,  n.  see.,  7 
(1904),  No.  20,  pp.  all,  64%). — Experiments  with  the  respiration  apparatus  are  dis- 
cussed, particularly  the  classic  experiments  by  J.  Ranke. 

Dietary  studies  in  the  James  Millikin  University,  1904  (Decatur,  III.,  1904, 
pp.  36). — In  connection  with  class  work  in  domestic  science  dietaries  covering  a  period 
of  one  week  were  planned,  the  object  being  to  supply  a  minimum  of  4  oz.  of  protein 
and  3,000  calories  of  energy  per  man  per  day,  the  cost  of  the  raw  food  not  to  exceed 
25  cts.  Of  the  11  studies  planned  10  were  tested  with  families  of  professors,  groups 
of  students,  or  other  persons  doing  light  or  moderate  muscular  work. 

"  While  there  was  scrupulous  care  in  the  week's  test  to  avoid  waste,  and  'left- 
overs' usually  appeared  again  in  some  appetizing  form  or  were  used  in  the  soup  pot, 
no  account  was  taken  of  the  ordinary  waste  of  a  thrifty  family — through  desire  to 
make  as  little  trouble  for  the  housekeeper  as  possible,  and  as  little  divergence  from 
the  ordinary  routine,  in  the  hope  that  a  dietary  study  may  be  regarded  as  a  simple 
affair,  and  one  to  be  easily  undertaken  .  .  .  The  meals  were  enjoyed,  and  surprise 
was  expressed  that  such  acceptable  food  could  be  furnished  for  the  money.  In  one 
case  the  family  experimented  on  was  unaware  of  the  fact,  and  in  every  instance 
much  less  money  was  expended  than  usual." 

The  food  question  in  health  and  in  disease  (British  Med.  Jour.,  1904,  No.  2264, 
p.  1208). — The  importance  of  a  knowledge  of  food  requirements  is  briefly  discussed 
and  the  need  of  a  thorough  knowledge  of  dietetics  by  medical  practitioners  is 
pointed  out. 

Concerning  the  red  and  white  meat  in  the  diet  of  patients  with  acute 
nephritis,  A.  Kuschnir  (Prakt.  Wratsch.,  1902,  Nos.  44,  4-~>,  47,  48,  and  49;  abs.  in 
Ztschr.  Diatet.  it.  Phys.  Ther.,  8  (1904),  No.  1,  p.  57). — "When  red  and  white  meat 
were  compared  no  differences  were  observed  in  the  quantity  of  urine  excreted  per 
day,  or  in  the  renal  excretion  of  nitrogen,  urea,  uric  acid  and  extractives. 

Concerning  the  use  of  artificial  meat  extract  as  a  food  and  condiment, 
A.  Castiglioni,  Jr.  (Wien.  Med.  Presse,  1903,  Nog.  45,  40;  abs.  in  Ztschr.  Diatet.  u. 
Phys.  Ther.,  S  (1904),  No.  1,  p.  54)- — The  value  of  a  commercial  meat  extract  is 
discussed. 

Practical  cookbook,  Henriette  Davidis  (Milwaukee:  C.  N.  Caspar  Co.  [1904], 
2.  ed.;  rev.  in  Boston  Cooking-School  Mag.,  9  (1904),  No.  1,  p.  ATT"). — This  volume  is 
published  with  German  and  English  text  and  is  the  second  American  edition. 
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The  cookery  of  corn,  Virgilia  Pcrmort  (Iowa  Agr.,  4  (1904),  No.  6,  pp.  223- 
.'.'■'' ). — The  food  value  of  corn  is  discussed  and  the  importance  of  soaking  corn  meal 
before  it  is  used  for  bread  making,  etc.,  is  spoken  of. 

Institution  recipes,  Emma  Smedley  (  Philadelphia:  William  F.  Fell  Co.  [1904],  pp. 
120;  rev.  in  Boston  Cooking-School  Mag.,  9  (1904),  No.  1,  p.  XIV).—  On  the  basis  of 
laboratory  experiments  and  practical  experience  the  author  has  prepared  a  collection 
of  recipes  for  use  in  schools,  hospitals,  and  other  institutions.  The  quantities  given 
in  the  recipes  will  serve,  with  a  few  exceptions,  150  persons. 

When  is  a  banana  ripe?  (British  Med.  Jour.,  1904,  No.  2265,  pp.  1271,  1272).— 
It  is  said  that  bananas  are  in  the  best  condition  for  eating  when  they  are  so  ripe  that 
the  skins  show  dark  spots. 

Boric  acid  in  foods,  J.  Prescher  (Arch.  Pharm.,  242  (1904) ,  No.  3,  pp.  194-210).— 
Different  methods  of  estimating  boric  acid  are  compared  and  a  method  proposed  in 
which  it  is  determined  as  bor-phosphate,  which  is  regarded  as  too  complicated  for 
the  convenient  use  of  food  chemists,  though  it  gives  very  accurate  results.  Joergen- 
sen's  method  is  regarded  as  the  most  practicable. 

Fish  preserved  with  the  natural  taste  retained,  M.  Hexseval  ( Tear.  Sta. 
Recherches  Pflche  Maritime  Ostende,  1903,  pp.  33-37;  abs.  in  Ztschr.  Untersuch.  Nahr.  u. 
G(  nussmtl.,  7  (1904),  No.  9,  p.  5.55). — According  to  the  author,  fish  pickled  for  a  short 
time  and  then  processed  in  tins  for  one-half  hour  at  one-half  the  usual  atmospheric 
pressure  retain  their  normal  taste  and  aroma. 

Foreign  import  tariffs  on  meat  and  meat  products,  1903,  F.  H.  Hitchcock 
(  U.  S.  Dept.  Ayr.,  Division  of  Foreign  Markets  Bui.  35,  pp.  64). — Data  are  presented. in 
tabular  form  which  show  the  tariff  rates  and  regulations  enforced  by  various  foreign 
countries  with  respect  to  the  importation  of  meat  and  meat  products. 

Concerning1  the  calculation  of  the  heat  of  combustion  of  nitrogenous 
organic  compounds,  P.  Lemoclt  (Compt.  Bend.  Acad.  Sci.  Paris,  138  (1904),  No. 
15,  pp.  900-902). — Formulas  for  use  in  calculating  heat  of  combustion  of  nitrogenous 
materials  are  proposed  and  discussed. 

New  experiments  on  the  physiological  action  of  the  proteoses,  F.  P. 
•Uxderhill  (Amer.  Jour.  Physiol.,  9  (1903),  No.  6,  pp.  345-373,  dgms.  2;  reprinted 
in  Studies  Rockefeller  Inst.  Med.  Research,  1  (1904),  Art.  24). — Previously  noted  (E.  S. 
R.,  15,  p.  704). 

Urea  and  urein,  W.  O.  Moor  (Ztschr.  Biol.,  45  (1904),  No.  4,  pp.  420-463,  540, 
541). — The  investigations,  which  are  reported  and  discussed  at  length,  led  the 
author  to  conclude  that  the  principal  nitrogenous  body  in  human  urine  is  not  urea 
but  a  compound  which  closely  resembles  it  in  its  behavior  toward  reagents,  for 
which  he  proposes  the  name  urein.  Like  urea  it  forms  compounds  with  oxalic  acid, 
mercuric  nitrate,  and  mercuric  chlorid;  is  soluble  in  water,  absolute  alcohol,  alcohol 
and  ether,  and  glycerin.  It  differs,  however,  from  urea  in  that  it  reduces  permanga- 
nate of  potash;  is  oily  in  form,  yellow  in  color;  has  a  marked  odor;  and  is  only 
slightly  soluble  in  amyl  alcohol. 
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Feeding  stuffs  (  Wisconsin  Sta.  Rpt.  1903,  pp.  302-306).— -The  work  of  the  station 
regarding  the  composition  and  inspection  of  feeding  stuffs  is  summarized.  The 
articles  included  are  as  follows:  Examination  of  Oil  Meals,  by  F.  W.  Woll  (E.  S.  R., 
8,  p.  712);  Examination  of  Miscellaneous  Fodders,  by  F.  W.  Woll  (E.  8.  R.,  8,  p. 
719);  Analyses  of  Wild  Prairie  Hay,  by  F.  W.  Woll  (E.  S.  R.,  9,  p.  577);  Composi- 
tion of  Feeding  Stuffs,  by  F.  W.  Woll  (E.  S.  R.,  9,  p.  581);  Analyses  of  Feeding 
Stuffs,  by  F.  \V.  Woll  (E.  S.  R.,  12,  p.  71 ) ;  The  Law  Regulating  the  Sale  and  Analysis 
of  Concentrated  Feeding  Stuffs  in  Wisconsin,  by  W.  A.  Henry  (E.  S.  R.,  13,  p.  676); 
Concentrated  Feeding  Stuffs  Licensed  for  Sale  in  Wisconsin,  1902,  by  F.  W.  Woll 
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(E.  S.  K.,  13,  ]>.  977);  Licensed  Commercial  Fertilizers  and  Concentrated  Feeding 
stuffs,  1902,  by  V.  W.  Wull  and  A.  Vivian  (E.  S.  R.,  14.  pp.  235,  279);  Licensed 
Commercial  Feeding  Stuffs,  L902,  by  F.  W.  Woll  and  G.  A.  Olson  (  E.  S.  11.,  14.  p. 
790);  Analyses  of  Licensed  Commercial  Feeding  Stuffs,  L902,  l»y  F.  W.  Woll  and  G. 
A.Olson  (E.  S.  R.,  14,  p.  1001  I ;  Concentrated  Feeding  Stuffs  and  Fertilizers  Licensed 
for  Sal.-  in  Wisconsin,  L903,  by  F.  W.  Woll  (E.  S.  R.,  10,  pp.  954,  1002);  Licensed 
Commercial  Fertilizers  and  Feeding  Stuffs,  by  F.  W.  Woll  and  G.  A.  Olson  (E.  S. 
R.,  15,  pp.  463,  498);  Licensed  Commercial  Feeding  Stuffs.  1903,  by  F.  W.  Woll  and 
G.  A.  Olson  (  K.  S.  R.,  15,  p.  801);  and  Concentrated  Feeding  Stuffs  and  Fertilizers 
Licensed  for  Sale  in  Wisconsin,  1904,  by  F.  W.  Woll  (E.  S.  R.,  15,  p.  993). 

The  fact  is  noted  thai  in  addition  to  the  above  a  number  of  the  station  reports 
have  contained  miscellaneous  analyses  of  feeding  stuffs,  and  that  a  general  discussion 
of  the  Bubject  has  also  been  published  (  E.  S.  R.,  0.  p.  581). 

Licensed  concentrated  feeding  stuffs,  F.  W.  Woll  and  G.  A.  Olson  (Wiscon- 
sin Sta.  Bui.  113,  pp  13-17,  20-22). — A  list  is  given  of  the  feeding  stuffs  licensed  for 
•sale  in  1904  together  with  their  guaranteed  protein  and  fat  content.  The  State  feed- 
ing-stuff law  is  quoted  and  suggestions  are  made  regarding  the  purchase  of  concen- 
trated feeds. 

Commercial  feeding  stuffs  (Connecticut  State  Sta.  J!j>t.  1003,  j>t. .',,  pp.  371-4.'',  ). — 
The  data  reported  have  been  noted  from  another  publication  (E.  S.  R.,  15,  p.  889). 

The  feeding  value  of  rape  and  other  succulent  foods  (  Wisconsin  Sta.  Rpt. 
1903,  pp.  46-55). — The  growth  and  uses  >  if  the  rape  crop  are  discussed  and  the  static  in 
investigations  which  have  to  do  with  its  feeding  value  are  summarized  and  discussed, 
the  articles  included  being  Growth  and  Uses  of  the  Rape  Crop,  by  J.  A.  Craig  ( F.  S. 
R.,  10,  pp.  741,  773,  781);  Rape  for  Feeding  Sheep,  by  J.  A.  Craig  (E.  S.  R.,  8,  p. 
327);  Succulent  and  Dry  Rations  for  Fattening  Lambs,  by  J.  A.  Craig  (E.  S.  R.,  8, 
p.  715);  Rape  Versus  Clover  for  Growing  Pigs,  by  W.  L.  Carlyle  (E.  S.  R..  11,  p. 
570;  Rape  Versus  Clover  for  Pigs,  by  W.  L.  Carlyle  (E.  S.  R.,  12,  p.  76);  Feeding 
Value  of  Rape  for  Growing  Pigs,  by  W.  L.  Carlyle  (E.  S.  R.,  13,  p.  80);  and  The 
Feeding  Value  of  Rape  for  Swine,  by  W.  L.  Carl  vie  (E.  S.  R.,  13,  p.  981). 

Report  on  the  relative  effects  of  superphosphate  and  basic  slag  upon  the 
feeding  quality  of  swedes,  J.  W.  Paterson  (  West  of  Scotland  Agr.  (hi.  Rpt.  1901, 
pp.  45-51). — It  was  found  that  40  sheep  fed  Swedish  turnips  manured  with  basic  slag 
gained  15  per  cent  more  than  an  equal  number  similarly  treated  in  every  way  except 
that,  they  were  fed  Swedish  turnips  manured  with  superphosphates.  The  turnips  were 
analyzed  and  "taking  weight  of  dry  turnip  matter  into  consideration,  the  respective 
positions  per  acre  were  as  97  to  100."  Considering  both  yield  and  feeding  value,  basic 
slag  "produced  the  smaller  but  the  more  valuable  crop." 

The  principal  feeds  and  fodders  available  to  Ontario  farmers,  (J.  E.  Day 
{Ontario  Agr.  and  Expt.  Union  Rpt.  1903, pp.  42-50,  dgm.  1). — A  paper  with  discussion 
dealing  with  the  composition  and  feeding  value  of  concentrated  and  coarse  feeding 
stuffs. 

Indian  food  grains  and  fodders;  their  chemical  composition,  II,  J.  W. 
Leather  (Agr.  Ledger,  1903,  No.  7  (Med.  and  Chem.  Ser.,No.  16), pp.  147-192  -j-  III).— 
Analyses  are  reported  of  a  large  number  of  samples  of  rice  and  other  cereal  grains, 
leguminous  seeds,  oil-bearing  seeds,  oil  cakes,  nulling  products,  chaff,  straw,  and 
cereal  and  leguminous  forage  crops,  fresh  and  cured. 

Sarco-phosphoric  acid  as  a  constituent  of  the  central  nervous  system,  A. 
Panella  (Gior.  B.  Accad.  Med.  Torino,  1903;  abs.  inZentbl.  Physiol,  IS  (1904),  No.  4, 
p.  114). — As  shown  by  quantitative  determinations,  sarco-phosphoric  acid  is  a  con- 
stant constituent  of  the  large  and  small  brain  of  lambs,  pigs,  calves,  rabbits,  guinea  pigs, 
chickens,  cats,  and  dogs. 

Some  of  the  effects  of  excessive  nutrition,  J.  H.  Shepperd  (Proc.  Soe.  Prom. 
Agr.  Sci.,  1904,  PP-  98-101). — A  consideration  of  data  which  is  briefly  summarized, 
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in  the  author's  opinion,  warrants  the  conclusion  that  "overnutrition  stimulates 
development,  induces  a  shorter  growth  period,  reduces  the  degree  of  prolificacy, 
causes  a  finishing  of  the  flesh  in  live  stock,  brings  about  earlier  changes  in  the  denti- 
tion of  stock,  and  causes  a  delicacy  of  constitution  and  premature  decay." 

The  effect  of  condiments  upon  digestibility,  G.  Fixgerlixg  (Jour.  Landu.,  :• .' 
(1904),  Xo.  1-2,  pp.  145,  146).— Continuing  earlier  work  (E.  S.  R.,  15,  p.  605),  the 
author  studied  with  sheep  the  effect  of  aromatic  substances  or  condiments  upon 
the  digestibility  of  a  basal  ration.  It  is  stated  that  the  test  covered  8  or  10  days. 
but  experimental  data  are  not  reported.  It  appeared  that  fennel,  fenugreek,  and 
anise  had  no  effect  upon  the  digestibility  of  the  basal  ration,  and  from  the  work  as  a 
whole  the  general  conclusion  was  drawn  that  condimental  feeds  do  not  induce  rapid 
fattening  of  animals. 

Report  on  experiments  on  the  winter  fattening  of  cattle,  1899-1900,  J.  W. 
Patersox  (  West  <;/'  S<^tl<in<J  Agr.  Col.  Rpt.  1900,  pp.  1-22).— In  this  article,  which 
was  previously  published  as  Bulletin  Xo.  6  of  the  college,  a  full  report  is  given  of 
experiments  noted  from  another  publication  (E.  S.  R.,  12,  p.  478). 

Experiments  on  the  fattening  of  cattle  on  pasture,  1901,  J.  W.  Patersox 
(  V.'tst  of  Scotland  Ayr.  Col.  Rpt.  1901,  pp.  9-12). — The  relative  feeding  value  of 
decorticated  cotton-seed  cake,  alone  and  mixed  with  an  equal  quantity  of  corn  meal, 
was  studied  with  steers  fattened  on  pasture.  The  greatest  gains  and  the  most  profit 
were  noted  with  the  lots  receiving  the  mixed-grain  ration. 

Report  on  experiments  on  the  winter  fattening  of  sheep,  1899-1900, 
J.  W.  Patersox  (  West  of  Scotland  Ayr.  Col.  Rpt.  1900,  pp.  23-44)-— An  a  test  of  dif- 
ferent concentrated  feeds  for  sheep  decorticated  cotton-seed  cake  and  maize  1:1  gave 
better  results  than  linseed  cake  alone,  or  with  oats  or  a  mixture  of  linseed  cake, 
oats,  decorticated  cotton-seed  cake,  and  maize. 

In  the  author's  opinion  the  maize  could  be  exchanged  for  oats  in  many  cases  with 
advantage.  "Linseed  cake  alone,  to  supply  concentrated  food,  is  too  laxative  to 
succeed  in  a  root  diet.  .  .  .  Linseed  cake  is  specially  unsuited  for  animals  requiring 
short  keep.  ...  A  limited  quantity  of  roots  has  a  high  value  in  sheep  feeding.  Hay 
or  other  fibrous  food  must  be  given  along  with  them  to  regulate  digestion." 

In  this  test  the  comparative  advantages  of  feeding  under  cover  or  out  of  doors  wrere 
taken  into  account.  According  to  the  author,  "house  feeding  is  not  to  be  recom- 
mended for  periods  less  than  6  weeks.  In  longer  periods  the  advantages  depend  upon 
the  state  of  the  weather  and  the  kinds  of  food  used.  With  a  serious  fall  of  temper- 
ature, or  with  excessive  rainfall  in  the  later  periods,  housing  is  an  advantage  with 
every  food.  It  is  of  the  greatest  advantage  with  those  foods  which  are  of  the  most 
laxative  character." 

This  article  was  previously  published  as  Bulletin  Xo.  7  of  the  college. 

Experiments  in  lamb  feeding  (  Wisconsin  Sta.  Rpt.  1903,  pp.  56-68). — The  station 
experiments  on  lamb  feeding  are  summarized,  the  articles  included  being  as  follows: 
Grain  Feeding  Lambs  for  Market,  by  J.  A.  Craig  (E.  S.  R.,  8,  pp.  332,  720);  Farm 
Grains  for  Fattening  Lambs,  by  J.  A.  Craig  (E.  S.  R.,  8,  p.  714;  9.  p.  578);  Fall- 
Shearing  Lambs  Before  Fattening,  by  J.  A.  Craig  (E.  S.  R.,  8,  p.  329);  Corn  ileal, 
Bran  and  Oats  for  Lambs  Before  and  After  Weaning,  by  J.  A.  Craig  (E.  S.  R.,  8,  p. 
714);  Grain  for  Lambs  Before  Weaning,  by  J.  A.  Craig  (E.  S.  R.,  10,  p.  774);  Farm 
Grains  for  Lambs  Before  and  After  Weaning,  by  W.  L.  Carlyle  (E.  S.  R.,  11,  p.  567); 
Grain  Mixture  for  Lambs  Before  and  After  Weaning,  by  J.  A.  Craig  (E.  S.  R.,  10,  p. 
775);  and  Feeding  Ground  Corn  Versus  Ground  Peas  to  Lambs  Before  and  After 
Weaning,  by  W.  L.  Carlyle  (E.  S.  R.,  12,  p.  74). 

Breeding  lambs  for  market  (  Wisconsin  Sta.  Rj)t.  1903,  pp.  69-73) . — The  follow- 
ing investigations  are  summarized:  Breeding  Early  Lambs,  by  J.  A.  Craig  (E.  S.  R., 
9,  p.  328);  Lambs  for  Early  Spring  Market,  by  J.  A.  Craig"  (E.  S.  R.,  10,  p.  775); 
and  Influence  of  Breeding  on  the  Feeding  Qualities  of  Lambs,  by  J.  A.  Craig  (E.  S. 
R.,  9,  p.  577). 
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The  flock  and  its  management  (  Wisconsin  Sta.  Rpt.  t908,  pp.  74-81)- — The 
station  experiments  in  sheep  feeding,  management,  and  related  topics  are  summar- 
ized, the  following  articles  being  included:  Establishing  a  Flock  of  Mutton  sheep, 
by  J.  A.  Graig  I  E.  S.  Et.,  LO,  p.  776);  Three  Types  of  Market  Sheep,  by  W.  L.  Car- 
lvle  (E.  S.  R.,  14,  p.  996);  The  Comparative  Feeding  Value  of  Corn  Fodder,  Corn 
.Silage,  Roots  and  Hay  for  Feeding  Breeding  Ewes  in  Winter,  by  W.  L.  Carlyle  (E. 
S.  R.,  13,  p.  77);  The  Comparative  Value  and  the  Effect  Upon  the  Lamb  Crop  of 
Feeding  Various  Rations  to  Ewes  in  Winter,  by  W.  L.  Carlyle  (E.  S.  R.,  13,  p.  978); 
The  Comparative  Value  and  Effect  Upon  the  Lambs  of  Feeding  Various  Grain 
Rations  to  Pregnant  Ewes,  by  W.  L.  Carlyle  (E.  S.  R.,  14,  p.  996);  Some  Observa- 
tions on  Sheep  Breeding  from  the  Experiment  Station  Flock  Records,  by  W.  L. 
Carlyle  and  T.  F.  McConnell  (E.  S.  R.,  14.  p.  996);  and  A  Dipping  Vat  for  Sheep, 
by  J.  A.  Craig  ( E.  S.  R.,  8,  p.  720). 

Fertility  in  sheep,  F.  H.  A.  Marshall  (  Trans.  Highland  and  Agr.  Sac.  Scotland, 
.',.  ser. ,  16  ( 1904 ) ,  pp.  34-43)  .—From  a  consideration  of  the  data  regarding  the  fertility 
of  ewes,  the  author  believes  that  "the  question  of  flushing  and,  what  is  closely 
related  to  it,  the  question  of  the  causes  producing  follicular  degeneration,  require 
further  investigation,  must  he  generally  admitted,  and  should,  in  fact,  be  empha- 
sized. In  the  meantime,  perhaps,  the  general  practical  conclusion  to  be  drawn  .  .  . 
is  that  it  is  better  to  keep  breeding  ewes  in  good  thriving  condition  as  continuously 
as  possible  than  to  submit  them  to  a  forced  and  rapid  process  of  artificial  stimulation 
at  the  tupping  period,  while  maintaining  them  at  other  times  of  the  year  on  mere 
sustenance  diet.  The  consideration  of  the  age  of  the  ewe,  as  an  important  factor  in 
determining  the  effects  of  flushing,  should  also  not  be  neglected."  Other  topics 
relating  to  fertility  are  discussed. 

Angora  goats  on  an  Iowa  farm,  B.  W.  Chossley  {Iowa  Agr.,  4  (1904),  No.  >:, 
pp.  227-229).—  A  brief  account  of  experience  with  a  flock  of  grade  Angora  goats, 
which  the  author  considers  successful.  The  goats  were  allowed  the  run  of  an  open 
shed  and  were  fed  some  corn  in  addition  to  the  feed  which  they  gathered. 

The  100  does  in  the  flock  dropped  93  kids  during  April.  In  October  the  kids  were 
weaned;  the  young  does,  52  in  number,  were  turned  back  with  the  flock,  and  the 
wethers  were  fattened,  being  given  alfalfa  hay  with  1.5  bu.  of  corn  for  84  days.  They 
weighed  80  lbs.  per  head  on  an  average  and  were  sold  for  §4.85  per  100  lbs.  At  the 
end  of  2  years  the  flock  was  sold  and,  according  to  the  author,  returned  a  satisfactory 
profit  in  addition  to  clearing  up  a  considerable  tract  of  land. 

Some  results  in  swine  feeding,  J.  Withycombe  (Oregon  Sta.  Bid.  80,  pp.  10, 
Jigs.  4). — A  number  of  experiments  in  which  various  feeding  stuffs  are  compared  are 
reported  and  discussed  with  special  reference  to  the  local  pig-feeding  industry. 

In  a  study  of  the  value  of  apples,  3  pigs  about  8  months  old  were  fed  all  the  apples 
they  would  consume  for  29  days.  The  total  gain  made  was  41.5  lbs.,  38.5  lbs.  of 
which  was  made  during  the  first  14  days  of  the  test,  and  is  attributed  by  the  author 
to  the  filling  up  of  the  intestinal  tract  with  succulent  food  or  to  the  influence  of 
previous  feed.  During  this  time  the  total  amount  of  apples  consumed  was  2,016  lbs. 
The  pigs  remained  in  good  health,  "although  during  the  last  week  they  began  to 
manifest  symptoms  of  restlessness  which  were  evidently  expressions  of  hunger  for  a 
more  nitrogenous  diet. 

"  Hogs  can  not  be  expected  to  make  a  satisfactory  growth  upon  apples  alone,  as 
they  contain  but  a  small  percentage  of  muscle-forming  material.  However,  if  some 
nitrogenous  supplementary  feed  were  fed,  doubtless  the  apples  would  have  given 
better  results." 

Apples,  whole  and  cut  clover  silage,  and  pea  silage  were  compared  as  a  mainte- 
nance ration  with  brood  sows,  the  clover  silage  being  supplemented  during  one  period 
by  wheat  chop  and  skim  milk.  According  to  the  author  the  test  showed  that  the 
clover  silage  for  mature  hogs  is  slightly  better  than  a  maintenance  ration  and  that 
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"64.3  lbs.  of  apples  will  not  only  maintain  a  matured  hog  in  good  condition,  but 
enable  it  to  add  1  lb.  to  its  live  weight.  The  experiment  also  indicates  that  a  ration 
of  1  lb.  of  crushed  wheat,  2  lbs.  of  skim  milk,  and  6.66  lbs.  of  clover  silage  fed  to 
a  brood  sow  weighing  300  His.  or  over  will  keep  her  in  good  condition  when  not 
suckling  pigs." 

The  value  of  clover  pasture  for  growing  pigs  was  tested  with  12  animals  about  3 
months  old,  hurdled  on  26  sq.  rods  of  good  clover  pasturage.  In  3  months  there  w  as 
a  total  gain  of  253  lbs.  According  to  the  author,  "one  acre  of  good  clover  for  grow- 
ing hogs  represents  a  value  of  §44.36." 

As  regards  the  value  of  rape,  10  young  pigs  gained  154  lbs.  when  turned  on  an  acre 
of  June  sown  rape  for  42  days  and  kept  in  a  thriving  healthy  condition,  although 
they  received  no  other  feed. 

A  thrifty  barrow  fed,  in  a  pen,  rape,  vetch,  skim  milk,  and  a  little  grain  gained  184 
lbs.  in  TOdays,  requiring  3.19  lbs.  of  crushed  wheat  and  1.52  lbs.  of  skim  milk  in 
addition  to  the  green  feed  for  a  pound  of  gain. 

The  value  of  soiling  matured  pigs  was  studied  with  a  lot  of  4.  In  1  month  they 
made  a  total  gain  of  25  lbs.,  requiring  85. 48  lbs.  of  green  feed  and  1.36  lbs.  of  mixed 
grain  per  pound  of  gain.  The  soiling  crops  fed  were  rape,  crimson  clover,  and  alfalfa. 
During  the  next  month  they  were  fed  green  alfalfa  only  and  made  a  total  gain  of  5 
lhs.,  requiring  328.4  lbs.  of  the  green  feed  to  produce  a  pound  of  gain.  In  the  author's 
opinion  better  results  would  have  been  obtained  had  the  pigs  been  pastured  on 
alfalfa. 

In  a  second  test  16  young  pigs  were  fed  from  May  1  to  June  2  crimson  clover  and 
alfalfa,  with  skim  milk  and  crushed  wheat.  The  total  gain  made  was  221  lbs.  and 
the  feed  required  per  pound  of  gain  15.85  lhs.  skim  milk,  7.66  lbs.  of  the  soiling  crop, 
and  0.34  lb.  grain. 

Supplementing  a  ration  of  green  feed  and  skim  milk  with  grain  was  studied  with  2 
lots  of  8  pigs  each.  On  alfalfa  and  skim  milk  the  total  gain  made  in  30  days  was  130 
II  is.  On  skim  milk  and  alfalfa  supplemented  by  crushed  wheat  the  total  gain  was  125 
lbs.  The  lot  fed  the  grain  was  somewhat  superior  to  the  other  lot  as  regards  appear- 
ance and  this,  in  the  author's  opinion,  constituted  the  only  advantage  of  the  grain 
ration. 

The  feeding  value  of  a  mixture  of  peas  and  barley  was  tested  with  3  pigs  for  a 
period  covering  92  days,  "which  is  about  30  days  longer  than  is  usually  advisable 
to  feed  for  economical  results."  The  total  gain  made  was  475  lbs.,  7.1  lbs.  of  grain 
being  required  per  pound  of  gain. 

Six  tests  with  an  aggregate  of  28  pigs  of  mixed  breeding  and  various  ages  are 
reported  in  which  wheat,  whole  and  ground,  alone  and  as  part  of  a  mixed  ration, 
was  studied,  as  well  as  the  comparative  value  of  wheat,  peas,  corn,  barley,  and  barley 
and  potatoes.     Skim  milk  was  also  fed  in  some  cases. 

According  to  the  author  the  best  results  were  obtained  with  wheat,  4.48  lbs.  being 
required  on  an  average  to  produce  a  pound  of  gain.  In  the  first  half  of  the  fattening 
period  3.81  lbs.  was  required  per  pound  of  gain,  as  compared  with  5.12  lbs.  in  the 
last  half.  In  other  words,  "the  heavily  larded  hog  resultant  from  a  long  period  of 
feeding  is  much  more  costly  to  produce  than  the  block  hog,  or  the  bacon  type.  .  .  . 
Results  also  indicate  that  a  bushel  of  wheat  properly  fed  to  reasonably  well-bred 
hogs  should  produce  approximately  13.5  lbs.  of  live  pork." 

Tests  on  the  comparative  value  of  boiled  clover  hay  and  clover  silage  and  cooked 
and  uncooked  grain  have  been  noted  from  another  publication  (E.  S.  R.,  13,  p.  680). 

Feeding  trials  with  pigs  (  Wisconsin  Sin.  Rpt.  1903,  pp.  82-91). — The  following 
experiments  on  the  feeding  and  management  of  pigs  are  summarized  and  discussed: 
Feeding  Pigs  for  the  Production  of  Lean  and  Fat  Meat,  by  W.  L.  Carlyle  (E.  S.  R., 
13,  p.  78);  Effect  of  Feeding  Various  Grain  Rations  to  Growing  and  Fattening  Hogs, 
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by  W.  L.  Carlyleand  T.  F.  McConnell  (E.  S.  R.,  13,  p.  979);  The  Result  of  a  Feed- 
ing Trial  to  Determine  the  Comparative  Effect  of  Feeding  Pigs  Rations  of  Corn  Meal 
and  of  Ground  Peas,  by  W.  )..  Carlyle  (E.S.R.,  13,  p.  980);  Results  of  an  Experi- 
ment to  Determine  the  Comparative  Effect  upon  the  Growth,  Development,  and 
Character  of  theCarcaesof  Pigs  Fed  upon  Rations  of  Ground  Peas  and  Corn  Meal, 
by  W.  L.  Carlyle  and  T.  F.  Mc(  lonnell  I  E.  8.  R.,  14,  p.  999);  The  Result  of  a  Feeding 
Trial  Comparing  Razorback  with  Cross-Bred  Razorback  and  Improved  Breeds  of 
Hogs,  by  VV.  L.  Carlyle  i  E.  S.  R.,  14,  p.  1000):  and  Canker  Sore  Mouth  in  Young 
Pigs,  by  W.  L.  Carlyle. 

It  is  stated  that  the  most  important  feature  of  these  investigations  was  the  experi- 
ments undertaken  to  determine  the  relative  value  of  different  rations  for  the  pro- 
duction of  fat  and  lean,  since  the  market  demands  pork  with  a  large  percentage  of 
lean  meat.  Rations  with  a  high  protein  content,  it  is  stated,  were  more  conducive 
to  the  development  of  the  internal  organs  of  the  pigs  than  the  rations  low  in  protein, 
and  also  to  a  distribution  of  a  greater  amount  of  lean  with  the  fat  in  the  carcasses. 

"Whole  corn  compared  with  corn  meal  for  fattening  pigs,  W.  A.  Henry 
(  Wisconsin  Sta.  Rpt.  1903,  pp.  43-45). — Experiments  previously  reported  (E.  S.  R., 
14,  p.  999)  on  the  comparative  value  of  whole  and  ground  corn  for  fattening  pigs  are 
summarized.  On  an  average  105  pigs  required  5.16  lbs.  of  feed  per  pound  of  gain 
on  a  ration  of  dry  shelled  corn  and  middlings,  as  compared  with  4.8  lbs.  required  by 
an  equal  number  on  a  ration  of  corn  meal  and  middlings. 

In  other  words,  there  was  "  a  saving  of  36  lbs.  of  feed  for  each  100  lbs.  of  gain 
made  by  the  hogs.  This  shows  a  gain  by  grinding  the  corn  to  meal  of  6.9  per  cent, 
or,  say,  7  per  cent  in  round  numbers.  While  the  direct  advantage  from  grinding  c<  >rn 
to  meal  was  about  7  per  cent,  in  these  experiments  there  was  a  second  advantage 
secured  in  that  the  hogs  getting  corn  meal  made  more  rapid  gains  than  those  fed 
shelled  corn." 

Feeding  draft  horses  for  the  market,  J.  W.  Covekdale  (Iowa  Agr.,4  (1904), 
No.  6,  pp.  23S-240). — On  the  basis  of  experience  the  author  considers  that  the  essen- 
tial points  in  feeding  draft  horses  for  the  market  are  "the  selection  for  type  ami 
constitutional  vigor,  the  careful  starting  on  grains,  the  ration  at  full  feed,  toning  up 
of  his  system,  the  place  in  which  he  is  fed,  the  care  of  the  stable,  the  grooming,  exer- 
cise and  training  before  selling."  A  corn  ration  is  recommended  at  first,  with  a 
little  oats  once  a  day  with  a  sprinkling  of  bran,  and  later  these  feeds  in  increasing 
amounts. 

"Corn  had  best  be  given  in  the  ear  by  itself.  It  maybe  fed  morning  and  evening. 
A  handful  of  flax  meal  should  be  fed  just  after  watering  in  the  morning.  Oats  and 
bran  mixed  make  a  good  feed  for  dinner.  The  amount  of  each  feed  should  be 
according  to  the  appetite  of  the  horse.  Some  horses  eat  more  than  others.  How- 
ever, a  heavy  horse  on  full  feed  will  eat  about  18  ears  of  corn  twice  a  day;  15  qt.  of 
oats  and  bran  mixed,  and  about  10  lbs.  of  hay."  The  hay,  it  is  said,  should  be  given 
in  small  amounts  5  times  per  day. 

Poultry  experiments,  C.  Cuktice  (Rhode  Island  Sta.  Rpt.  1903,  pp.  269-273). — 
During  the  year  the  poultry  work  of  the  station  has  been  principally  with  the  incu- 
bation and  brooding  of  chickens.  In  the  incubation  experiments  8,677  eggs  have 
been  set  in  incubators.  Of  these,  83  per  cent  were  fertile,  and  46  per  cent  of  the 
fertile  eggs,  or  38.6  per  cent  of  the  total  number  of  eggs,  hatched,  the  efficiency  of 
hatching  under  various  conditions  ranging  from  0  to  84  per  cent. 

(  hving  to  unfavorable  circumstances  the  brooding  experiments  were  not  considered 
satisfactory.  "The  results  have  varied  from  100  per  cent  downward."  The  other 
poultry  work  at  the  station  and  plans  for  future  studies  are  very  briefly  spoken  of. 

Cooperative  experiments  in  poultry  raising,  W.  R.  Graham  (Ontario  Agr. 
ami  Expt.  Union  Rpt.  1903,  pp.  40-42). — A  brief  account  with  discussion  of  cooperative 
experiments  on  hatching  chickens  with  incubators. 
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Poultry  keeping-  for  farmers,  A.  M.  Prain  i  Trans.  Highland  and  Agr.  Soc.  Scot- 
land, •  '.  ser.,  16  (1904),  pp.  62-74,  figx.  !-)■ — Breeds  of  poultry,  feeding,  marketing, 
testing  eggs,  housing,  and  other  topics  are  discussed. 

DAIRY  FARMING— DAIRYING. 

Distillery  and  brewery  by-products,  J.  B.  Lindsey  (  Massachusetts  sin.  Bui.  ;/.;, 
pp.  28,  Jig.  1) . — Distillers'  grains,  brewers'  grains,  and  malt  sprouts  are  described, 
and  digestion  and  feeding  experiments  with  these  products  are  reported. 

The  dried  distillers'  grains  used  in  the  experiments  showed  the  following  compo- 
sition: Water  9.75,  ash  1.54,  protein  35.36,  fiber  12.97,  extract  matter  29.74,  and  fat 
10.64  per  cent.  The  coefficients  of  digestibility,  as  determined  in  experiments  witli 
sheep,  were  as  follows:  Dry  matter  73,  protein  71,  fiber  77,  extract  matter  70,  and 
fat  95  per  cent.  The  average  composition  and  digestibility  of  a  number  of  samples 
are  also  given. 

In  an  experiment  with  6  cows,  lasting  12  weeks,  the  distillers'  grains  were  com- 
pared with  Buffalo  gluten  feed.  The  gain  in  live  weight  of  the  cows  and  the  yield 
of  milk  and  butter  were  slightly  in  favor  of  the  distillers'  grains,  though  the  differ- 
ences were  not  large.  The  cost  of  food  was  also  in  favor  of  the  distillers' grains. 
When  the  cows  were  fed  the  gluten  meal,  from  4  to  6  per  cent  more  dry  matter  and 
fiom  7  to  9  per  cent  more  digestible  matter  were  required  to  produce  milk,  solids, 
and  fat  than  when  distillers'  grains  were  fed.  Distillers'  grains  are,  therefore, 
believed  to  be  fully  equal,  if  not  superior,  to  gluten  feed  in  nutritive  value,  and  with- 
out injurious  effect  on  the  health  of  the  animals. 

No  objectionable  flavor  or  odor  was  detected  in  the  milk  of  cows  fed  distillers' 
grains,  and  neither  was  the  keeping  quality  of  the  milk  apparently  affected  in  any 
way.  The  chief  use  of  distillers'  grains  is  for  dairy  cows,  and  for  this  purpose  2  to 
4  lbs.  mixed  with  other  grains  may  be  fed  daily.  Several  combinations  are  sug- 
gested. 

The  dried  brewers' grains  used  showed  the  following  composition:  Water  14.06, 
ash  3.22,  protein  23.26,  fiber  14.58,  extract  matter  38.82,  and  fat  6.06  per  cent;  and 
the  following  coefficients  of  digestibility :  Dry  matter  61,  protein  82,  fiber  47,  extract 
matter  56,  and  fat  88  per  cent.     Average  analyses  and  digestibility  are  also  reported. 

This  material  was  compared  with  wheat  bran  in  a  feeding  experiment  with  8  cows. 
The  gain  in  live  weight  and  yield  of  milk  was  slightly  in  favor  of  the  brewers'  grains. 
The  ration  containing  brewers'  grains  was  slightly  more  economical.  Very  little 
difference  was  observed  in  the  dry  matter  and  digestible  matter  required  to  produce 
solids  and  fat.  As  before,  the  brewers'  grains  exerted  no  unfavorable  influence  on 
the  flavor  and  keeping  quality  of  the  milk,  in  feeding  brewers'  grains  to  dairy  cows 
it  is  believed  to  be  preferable  to  mix  them  with  other  grains,  and  to  feed  from  2  to  5 
lbs.  daily.  Several  rations  are  suggested.  Notes  are  also  given  on  feeding  wet  brew- 
ers' grains.     It  is  believed  25  lbs.  is  a  fair  daily  allowance  for  average  sized  cows. 

The  malt  sprouts  tested  showed  the  following  composition:  Water  10.68,  ash  4.40, 
protein  25.33,  fiber  14.57,  extract  matter  43.96,  and  fat  1.06  per  cent;  and  the  follow- 
ing coefficients  of  digestibility,  as  determined  in  experiments  with  sheep:  Dry  mat- 
ter 78,  protein  76,  fiber  102,  extract  matter  78,  and  fat  60  per  cent. 

This  material  was  compared  with  gluten  feed  in  an  experiment  with  4  cows,  last- 
ing 6  weeks.  The  gain  in  live  weight  and  the  yield  of  milk  were  slightly  in  favor 
of  tlie  gluten  feed.  It  is  believed  that  malt  sprouts  may  constitute  one-third  of  the 
daily  grain  ration,  and  at  the  price  usually  asked  may  be  regarded  as  an  economical 
feeding  stuff.     Several  rations  are  suggested. 

The  following  general  statements  are  made  concerning  the  relative  value  of  the 
several  feeding  stuffs: 

"Distillers'  dried  grains  with  32  per  cent  or  more  protein  are  fully  equal  if  not 
rather  superior  to  gluten  feed  in   feeding  value.     Distillers'  grains  and  gluten  feed 
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are  worth  fully  one-half  as  much  again  as  wheat  bran.  Brewers'  dried  grains  and 
malt  sprouts  do  not  vary  greatly  in  feeding  value;  the  former  will  generally  be  given 
the  preference.  Brewers'  grains  and  malt  sprouts  are  rather  superior  in  feeding 
value  to  wheat  bran,  probably  10  per  cent." 

Records  of  a  dairy  herd  for  five  years,  C.  L.  Beach  (Connecticut  Starrs  Sta. 
Bui.  29,  pp.  32,  figs.  18). — Individual  records  are  given  of  17  to  25  cows  each  year  for 
5  years.  In  all,  records  were  obtained  of  50  different  cows,  the  total  number  of  lacta- 
tion periods  being  103.  The  average  annual  production  of  milk  for  the  5  years  was 
5,498  lbs.,  and  the  average  production  of  butter  326  lbs.  The  kind  and  amount  of 
food  was  much  the  same  during  the  entire  period.  The  increase  in  the  net  profits 
from  a  loss  of  $1.23  in  1899  to  a  profit  of  $21.69  per  cow  in  1903  is  attributed  to  the 
selection  of  animals  better  suited  to  dairy  purposes. 

The  cows  were  classified  as  regards  type  into  the  dairy  group,  cows  lacking  digestive 
capacity,  and  the  fleshy  group,  the  average  profits  of  the  3  types  being,  respectively, 
$28.09,  $5.81,  and  $6.09.  As  regards  the  profits  from  butter  fat,  the  Jerseys  made 
the  best  showing;  but  as  regards  the  profits  from  milk,  a  much  better  record  was 
made  by  the  Holstein  breed.  On  an  average  the  maximum  yield  of  milk  was  obtained 
during  the  third  week  of  lactation.  The  fat  content  of  the  milk  increased  about  0.1 
per  cent  each  month  during  the  first  10  months  of  lactation. 

Experiments  in  feeding  and  management  of  dairy  cows  (  Wisconsin  Sta.  Rpt. 
1903,  pp.  92-105). — This  is  a  summary  of  the  following  articles  previously  published 
by  the  station:  One  Hundred  American  Rations  for  Dairy  Cows,  by  F.  W.  Woll 
(E.  8.  R.,  5,  p.  884);  On  the  Comparative  Value  of  Linseed  Meal,  Corn  Meal,  and 
Wheat  Bran  for  Milch  Cows,  by  F.  W.  Woll  (E.  S.  R.,  8,  p.  335);  On  the  Economy 
of  Heavy  Grain  Feeding  of  Dairy  Cows,  I,  by  F.  W.  Woll  and  W.  L.  Carlyle  (E.  S.  R.. 
12,  p.  81);  On  the  Economy  of  Heavy  Grain  Feeding  of  Dairy  Cows,  II,  by  F.  W. 
Woll  and  W.  L.  (  arl  vie  ( E.  S.  R. ,  13,  p.  80) ;  Dairy  Herd  Record,  by  W.  L.  Carlyle  ( E.  S. 
R.,  12,  p.  83);  Record  of  the  University  Dairy  Herd,  by  W.  L.  Carlyle  (E.  S.  R.,  13, 
p.  81 );  Studies  in  Milk  Production,  by  W.  L.  Carlyle  (E.  S.  R.,  15,  p.502) ;  The  Effect 
on  Dairy  Cows  of  Changing  Milkers,  by  W.  L.  Carlyle  (E.  S.  R.,  12,  p.  83),  and 
Protecting  Cows  from  Flies,  by  W.  L.  Carlyle  (E.  S.  R.^  12,  p.  82;. 

Tests  of  dairy  cows  (  Wisconsin  Sin.  Rpt.  1903,  pp.  114-117).— -This  is  a  summary 
of  the  following  articles,  previously  published  by  the  station:  Tests  of  the  Guernsey 
Cow  Suke  of  Rosendale  (6520  (i.  II.  B. ),  by  F.  W.  Woll  (E.  S.  R.,  10,  p.  782);  Tests 
of  Dairy  Cows,  by  J.  W.  Decker  (E.  S.  R.,  8,  p.  336;  11,  p.  587);  Tests  of  Dairy  Cows, 
1898-99,  by  J.  W.  Decker  (E.  S.  R.,  12,  p.  90);  Official  Tests  of  Dairy  Cows,  1899- 
1900,  by  F.  W.  Woll  (E.  S.  R.,  13,  p.  81);  Official  Tests  of  Dairy  Cows,  1900-1901, 
by  F.  W.  Woll  and  R.  H.  Shaw  (E.  S.  R.,  13,  p.  986);  Official  Tests  of  Dairy  Cows, 
1901-2,  by  F.  W.  Woll  (E.  S.  R.,  14,  p.  1007),  and  Official  Tests  of  Dairy  Cows, 
1902-3,  by  F.  W.  Woll  (E.  S.  R.,  15,  p.  1000). 

Testing  cows  at  the  farm  (  Wisconsin  Sta.  Rpt.  1903,  pp.  106-113).—  This  is  a  sum- 
mary of  two  articles  by  E.  H.  Farrington  entitled:  Annual  Milk  and  Butter  Produc- 
tion of  Cows  Owned  by  Patrons  of  the  University  Creamery  (E.  S.  R.,  13,  p.  985), 
and  Testing  Cows  at  the  Farm  (E.  S.  R.,  11,  p.  673). 

Dairy  observations,  ('.  L.  Beach  (Connecticut  StorrsSta.  Bid.  28,  pp.  JO,  Jigs. 7). — 
This  consists  of  reprints  of  3  articles  from  the  last  annual  report,  namely,  Dehorn- 
ing Cattle  (E.  S.  R.,  15,  p.  905),  Milking  Records  (E.  S.  R.,  15,  p.  905),  and  the  Food 
Cost  of  Raising  Calves  (  E.  S.  R.,  15,  p.  893). 

Standard  milk,  F.  W.  Morse  (New  Hampshire  Sta.  Bui.  103,  pp.  79-82). — This  is 
a  brief  discussion  of  the  composition  of  milk  with  special  reference  to  the  require- 
ments of  the  New  Hampshire  law,  which  is  quoted.  As  a  means  of  meeting  the 
requirements  of  the  law  the  careful  selection  and  testing  of  cows  is  urged.  To  aid 
farmers  in  this  respect  the  station  offers  to  make  determinations  of  fat  for  10  cts.  per 
sample,  and  total  solids  for  25  cts.  per  sample.  Brief  directions  are  given  lor 
sampling. 
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Determinations  of  the  fat  content  of  milk  produced  by  cows  of  different 
breeds,  R.  Gripexberg  (Landtbr.  Styr.  Meddel.  [Helsingfors],  1903,  No.  44,pp.  36-52 
57-63,  81-94)- — These  investigations  were  conducted  with  pure-bred  cows  of  the 
Ayrshire,  Holstein,  and  Finnish  breeds,  together  with  some  cross-bred  cows,  for  a 
period  of  5  years,  1896-1900.  Tabular  statements  of  the  fat  determinations  are  given, 
and  the  results  are  briefly  discussed. — f.  \v.  woll. 

Milk,  G.  Timeus  (Abs.  in  Chem.  Centbl.,  1904,  I,  No.  3,  p.  202). — Milk  hygiene  is 
discussed  with  special  reference  to  the  feeding  of  infants.  It  is  reported  that  in 
Trieste  analyses  of  market  milk  made  during  a  period  of  3  years  showed  that  more 
or  less  cream  had  been  removed  from  78  per  cent  of  the  samples  examined,  and  that 
some  samples  contained  only  0.5  per  cent  of  fat. 

The  animal  odor  and  the  aromatic  substances  in  milk,  J.  F.  Haogan  (Land- 
mandsblade,  37  {1904),  No.  5,  pp.  66-69). 

On  the  principal  micro-organisms  in  milk  and  their  importance  in  dairy- 
ing-, E.  Petersson  (Nord.  Mejeri  Tidn.,  19  (1904),  No.  20,  pp.  267-269). 

On  "Buddeizing"  of  milk  (Nord.  Mejeri  Tidn.,  19(1904),  No.  10,  pp.  123-128).— 
Refers  to  the  method  of  preserving  milk  by  means  of  hydrogen  peroxid,  proposed  by 
Budde  (E.  S.  R.,14,  p.  1005).  Hygienic  and  therapeutic  properties  are  claimed  foi 
the  milk  preserved  by  tins  method. — f.  w.  woll. 

Investigations  of  the  relation  between  the  specific  gravity  and  fat  content 
of  the  cream  and  the  yield  of  butter  obtained  from  the  same,  R.  (  Jripenberg 
(Landtbr.  Styr.  Meddel.  [Helsingfors],  1903,  No.  44,  pp.  63-81).— The  method  of  pay- 
ment of  cream  delivered  to  creameries  according  to  volume  or  weight  is  not  found 
sufficiently  correct  on  account  of  the  large  variations  in  the  fat  content  of  the  cream. 

The  author  discusses  the  various  factors  that  influence  the  concentration  of  the 
cream,  and  gives  the  results  of  trials  showing  that  even  in  creameries  where  the  sep- 
arator is  run  by  a  well-regulated  steam  engine  furnishing  ample  power,  the  fat  con- 
tent of  the  cream  will  vary  between  16  and  26  per  cent.  In  78  per  cent  of  the 
observations  made  the  fat  content  varied  between  19  and  24  per  cent.  The  author 
recommends  weighing  the  cream  in  making  Babcock  tests,  and  by  means  of  a  simple 
formula  calculates  the  yield  of  butter  from  certain  quantities  of  cream  of  different 
richness,  and  the  price  to  be  paid  for  the  same,  with  the  price  of  butter  ranging  between 
ordinary  limits. 

The  following  table  shows  the  relation  between  the  specific  gravity  of  the  cream  at 
15  and  60°  C,  the  percentage  of  fat  in  the  cream,  and  the  yield  of  butter  per  100  kilo- 
grams of  cream: 

Yield  of  butter  in  relation  to  specific  gravity  and  fat  content  of  cream. 


Specific  gravity  of 

Kg.  butter 

cream. 

Percent  fat 

from  100 

kilos 

in  cream. 

15°  C. 

60°  C. 

cream. 

1.0160 

0. 9955 

17.5 

21.1 

1.0154 

.9948 

18.0 

21.3 

1.0146 

.9940 

18.5 

21.9 

1.0143 

.9934 

19.0 

22.6 

1.0140 

.9928 

19.5 

23.4 

1.0135 

.  9923 

20.0 

23.9 

1.0131 

.9915 

20.5 

24.4 

1.0127 

.  9912 

21.0 

24.8 

1.0123 

.9906 

21.5 

25. 2 

1.0120 

.9903 

22.0 

25.  7 

1.0116 

.9901 

22.5 

26.  2 

1.0112 

.9890 

23.0 

26.  9 

1.0107 

.9881 

23.5 

27.  5 

1.0104 

.  9878 

24.0 

27.8 

1.0100 

.9875 

24.  5 

27.9 

—  F.   \V.    WOLL. 


(.»<)  EXPERIMENT    STATION    RECORD. 

Experiments  with  the  "Radiator,"  R.  Gkipenberg  (Landibr.  Styr.  Meddel. 
[Helsingfors],  1903,  No.  44,  pp.  SS-57). — The  construction  of  this  combined  cream 
separator  and  churn  is  described,  and  the  results  of  comparative  trials  with  the 
radiator  and  with  separators  ami  churns  arc  given,  showing  that  the  yield  of  lmtter 
is  nearly  the  same  in  hoth  cases. — v.  w.  wmi. 

Preservation  of  milk  for  direct  use  by  pasteurization  (  Wisconsin  Sta.  Rpt. 
1903,  pp.  1 77-182) . — This  is  a  summary  of  the  following  articles  previously  published 
bythe  station:  Pasteurization  of  Milk  and  (ream  for  Direct  Consumption,  by  II.  L. 
Russell  (E.  S.  R.,  7,  p.  987);  Bacteriological  Investigations  on  Pasteurized  Milk  and 
Cream,  H.  L.  Russell  (E.  S.  R.,  8,  p.  722);  Pasteurization  of  Milk  and  Cream  at  140° 
F.,  by  E.  H.  Farrington  and  H.  L.  Russell  (E.  S.  R.,  12,  p.  84);  Thermal  Death 
Point  of  Tubercle  Bacilli  under  Commercial  Conditions,  by  H.  L.  Russell  and  E.  <:. 
Hastings  (E.  S.  R.,  13,  p.  83),  and  Increased  Resistance  of  Bacteria  in  Milk  Pasteur- 
ized in  Contact  with  Air,  by  H.  L.  Russell  and  E.  G.  Hastings  (E.  8.  R.,  13,  p.  986). 

Conditions  affecting  the  consistency  of  milk;  means  of  restoring  consist- 
ency of  pasteurized  cream  (  Wisconsin  Sta.  Rpt  1903,  pp.  183-187,  figs.  2). — This  is 
a  summary  of  the  following  articles  previously  published  by  the  station:  Effect  of 
Pasteurization  and  Sterilization  on  the  Viscosity  and  Fat  Globules  of  Milk  and 
Cream,  by  F.  W.  Woll  (E.  S.  R.,  8,  p.  723);  Conditions  Affecting  the  Consistency  of 
Milk,  by  S.  M.  Babcock  and  H.  L.  Russell  (E.  S.  R,,  9,  p.  582);  Restoration  of  the 
Consistency  of  Pasteurized  Milk  and  Cream,  by  S.  M.  Babcock  and  H.  L.  Russell 
(E.  S.  R.,  9,  p.  583),  and  Restoration  of  the  Consistency  of  Pasteurized  Cream,  by 
S.  M.  Babcock  and  11.  L.  Russell  (E.  S.  R,,  9,  p.  181). 

Dairy  bacteriological  problems  (  Wisconsin Sta.  Rpt.  1903,  ]>/>.  231-240,  jigs.  2). — 
This  is  a  summary  of  the  following  articles  previously  published  by  the  station: 
Sources  of  Bacterial  Contamination  of  Milk,  by  H.  L.  Russell  (E.  S.  R.,  8,  p.  340); 
Relative  Absorption  of  Odors  in  Warm  and  Cold  Milk,  by  H.  L.  Russell  (E.  S.  R., 
11,  p.  581);  Tainted  or  Defective  Milks;  Their  Causes  and  Methods  of  Prevention, 
by  H.  L.  Russell  (E.  S.  R.,  9,  p.  990),  and  Influence  of  Sugar  on  Nature  of  Fermen- 
tations in  Milk  and  Cheese,  by  S.  M.  Babcock,  H.  L.  Russell,  A.  Vivian,  and  E.  G. 
Hastings  (E.  S.  R.,  13,  p.  989). 

Galactase,  the  inherent  digestive  enzym  of  milk  (  Wisconsin  Sta.  Rpt.  1903, 
pp.  201-205). — This  is  essentially  a  summary  of  the  following  articles  previously 
published  bythe  station:  Unorganized  Ferments  of  Milk;  a  New  Factor  in  Cheese 
Ripening,  by  S.  M.  Babcock  and  H.  L.  Russell  (E.  S.  R,,  10,  p.  785);  Properties  of 
Galactase,  a  Digestive  Ferment  of  Milk,  by  S.  M.  Babcock,  H.  L.  Russell,  and  A. 
Vivian  (E.  S.  R.,  11,  p.  578);  Distribution  of  Galactase  in  Cow's  Milk,  by  S.  M. 
Babcock,  H.  L.  Russell,  and  A.  Vivian  (E.  S.  R.,  11,  p.  579);  Distribution  of  Gal- 
actase in  Milk  of  Different  Species  of  Mammalia,  by  S.  M.  Babcock,  H.  L.  Russell, 
and  A.  Vivian  (  E.  S.  R.,  11,  p.  579),  and  Action  of  Proteolytic  Ferments  on  Milk 
with  Special  Reference  to  ( talactase,  the  Cheese-Ripening  Enzym,  by  S.  M.  Babcock, 
H.  L.  Russell,  and  A.  Vivian  (E.  S.  R.,  12,  p.  87). 

Methods  and  apparatus  for  testing  milk  and  milk  products  (  Wisconsin  Sta. 
Rpt.  1903,  pp.  118-182,  pis.  3.  jigs.  8). — Numerous  articles  previously  published  by 
the  station  are  summarized  under  the  following  subheadings: 

The  Babcock  milk  test  (pp.  118-131). — A  Comparison  of  the  Babcock  Test  and  the 
Gravimetric  Method  of  Estimating  Fat  in  Skim  Milk,  by  E.  H.  Farrington  (E.  S.  R., 
9,  p.  589);  A  Source  of  Error  in  Some  Turbine  Testers,  by  F.  W.  Woll  (E.  S.  R.,  13, 
p.  83);  Influence  of  Temperature  on  Test  of  Skim  Milk  by  Babcock  Test,  by  E.  H. 
Farrington  (E.  S.  R.,  13,  p.  83);  Estimation  of  Fat  in  Sweetened  Condensed  Milk 
by  Babcock  Test,  by  E.  H.  Farrington  (E.  S.  R.,  13,  p.  83);  Calculating  Dividends 
for  Milk  and  for  Cream  at  the  Same  Factory,  by  E.  H.  Farrington  (E.  S.  R.,  13, 
p.   84);   The  Trowbridge  Method  of  Calibrating  Babcock  Test  Bottles,  by  E.  H. 
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Farrington  (E.  S.  R.,  13,  p.  986),  and  A  Modified  Cream  Test  Bottle,  by  E.  H.  Farring- 

ton  (E.  S.  R.,  14,  p.  1010). 

Wisconsin  curd  test  (pp.  132-134). — Factory  Tests  for  Milk,  byS.  M.  Babcock,  H.  L. 
Russell,  and  J.  W.  Decker  (E.  S.  R.,  10,  p.  385),  and  Improved  Curd  Test  for  Detec- 
tion of  Tainted  Milks,  by  S.  M.  Babcock,  H.  L.  Russell,  and  J.  W.  Decker  |  E.  S.  ]{., 
11,  p.  599). 

Alkaline  tablet  test  (pp.  184-142)  .—Alkaline  Tablet  Test  of  Acidity  in  Milk  and 
Cream,  by  E.  H.  Farrington  (E.  S.  R.,  8,  p.  933;  9,  p.  589). 

Investigation  of  creamery  prohlemx  (pp.  143-156). — Effect  of  Salt  on  the  Water  Con- 
tents of  Butter,  by  E.  H.  Farrington  (E.  S.  R.,  12,  p.  86);  White  Spots  on  Butter, 
by  F.  H.  Farrington  (E.  S.  R.,  12,  p.  87);  Pasteurization  of  Skim  Milk,  by  E.  H. 
Farrington  (E.  S.  R.,  12,  p.  85);  Columbia  Air  Churn,  by  E.  H.  Farrington  and  F. 
Dewhirst  (E.  S.  R.,  13,  p.  84);  Composition  of  Frozen  Milk,  by  E.  H.  Farring- 
ton (E.  S.  R.,  14,  p.  1010);  Score  of  Butter  as  Affected  by  Size  of  Package,  by 
E.  H.  Farrington  (E.  S.  R.,  11,  p.  599);  Difficulties  in  the  Way  of  Drawing  Conclu- 
sions from  Scores  of  Butter  When  Based  on  One  Judge's  Scores,  by  E.  H.  Farring- 
ton ( E.  S.  R.,  14,  p.  1011),  and  Power  Tests  of  Cream  Separators,  by  A.  W.  Richter 
(E.  S.  R.,  8,  pp.  170,  732). 

Miscellaneous  dairy  investigations  (pp.  156-165). — The  Fat  Globules  in  Cows'  Milk, 
by  F.  W.  Woll  (E.  S.  R.,  8,  p.  337);  On  the  Average  Composition  of  Milk  of  Pure- 
Bred  Cows  of  Different  Breeds,  by  F.  W.  Woll  (E.  S.  R.,  13,  p.  985) ;  Investigations 
of  Methods  of  Milking,  by  F.  W.  Woll  (E.  S.  R,,  14,  pp.  694,  1007);  Examination  of 
Dairy  Salt,  by  F.  W.  Woll  (E.  S.  R.,  11,  p.  585;  12,  p.  91) ;  A  Composite  Milk  Sampling 
Pipette,  by  J.  W.  Decker  (E.  S.  R.,  12,  p.  91 );  A  Comparison  of  Reagents  for  Milk 
Proteids,  with  some  Notes  on  the  Kjeldahl  Method  of  N  Determinations,  by  A. 
Vivian  (E.  S.  R.,  12,  p.  19),  and  A  Rapid  Method  of  Estimating  Salt  in  Butter,  by 
A.  Vivian  (E.  S.  R.,  13,  p.  16). 

Statistical  investigations  relating  to  the  dairy  industry  (pp.  165,  166). — Statistics  from 
52  Wisconsin  Separator  Creameries,  by  E.  H.  Farrington  (E.  S.  R.,  9,  p.  286;  10,  p. 
792) ;  Statistical  Data  Relative  to  the  Cheese  Industry  of  Wisconsin,  by  J.  W.  Decker 
(E.  S.  R.,  10,  p.  790);  Distrihution  of  Cheese  Factories  in  Wisconsin,  by  S.  M.  Bab- 
cock, H.  L.  Russell,  and  J.  W.  Decker  (E.  S.  R.,  10,  p.  792) ;  The  Cheese  Industry: 
Its  Development  and  Possibilities  in  Wisconsin,  by  S.  M.  Babcock  and  H.  L.  Russell 
(E.  S.  R.,  9,  p.  387),  and  The  Dairy  Industry  in  Wisconsin  with  Wail  Map  Showing 
Distribution  of  Creameries  and  Cheese  Factories  in  1901,  by  H.  L.  Russell  (E.  S.  R., 
13,  p.  690). 

The  fat  testing  of  cream  by  the  Babcock  method,  E.  H.  Webster  (  U.  S. 
Dipt.  Agr.,  Bureau  of  Animal  Industry  Bui.  58,  pp.  29,  pis.  2,  fig.  1). — Investigations 
in  creameries  in  several  western  States  revealed,  according  to  the  author,  some  sur- 
prising facts  in  regard  to  the  general  practice  of  handling  the  Babcock  method  in 
cream  testing. 

"Men  who  used  the  test  daily  were  found  to  be  at  fault  in  many  particulars,  and 
in  some  instances  not  the  first  idea  of  the  principle  underlying  the  method  seemed 
to  be  in  the  mind  of  the  operator."  This  is  attributed  in  part  to  carelessness  on  the 
part  of  the  operator,  and  in  part  to  improper  instruction  given  for  the  use  of  the 
Babcock  test  as  applied  to  cream. 

This  bulletin  describes  the  manipulation  of  the  test  in  detail,  including  the  results 
of  original  tests,  notes  concerning  faults  which  have  been  observed,  and  suggestions 
as  to  better  methods.  The  three  vital  points  in  making  the  test,  (1)  a  true  sample  of 
the  cream  to  be  tested,  (2)  an  exact  quantity  of  the  sample  in  the  test  bottle,  and 
(3)  reading  the  test  accurately,  are  described  in  the  order  mentioned,  and  condensed 
directions  for  making  fat  tests  of  cream  are  presented  in  the  form  of  a  summary  to 
the  bulletin. 
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Pasteurization  as  applied  to  butter  making  (  Wisconsin  Sta.  Rpt.  1903,  pp. 
167-176).— This  is  a  summary  of  the  following  articles  previously  published  by  the 
station:  Use  of  Bacterial  Culture  Starters  in  Butter  Making  with  Especial  Reference 
to  the  Conn  Culture  (  B41  ),  by  E.  H.  Farrington  and  11.  L.  Russell  (E.  S.  R.,  8,  p. 
732);  The  Conn  Culture  (B41)  in  Butter  Making,  by  E.  II.  Farrington  and  H.  L. 
Russell  (E.  S.  R.,  8,  p.  261  l;  Pasteurization  Experiments  in  Butter  Making,  by  E.  II. 
Farrington  and  II.  P.  Russell  (E.  S.  B.,  LO,  p.  889;  11,  p.  599),  and  Pasteurized 
Cream  Butter,  by  E.  II.  Farrington  and  .1.  II.  Godfrey  (E.  S.  R.,  14,  p.  1011). 

"During  the  past  year  it  has  been  shown  that  sour  cream  may  be  successfully 
pasteurized,  and  at  the  present  time  there  are  indications  that  unless  the  sour  cream 
contains  over  :;o  per  cent  fat  the  pasteurizing  of  it  brings  about  conditions  by  which 
a  rich  buttermilk  is  obtained  when  such  cream  is  churned.  A  rich,  sour  cream  may 
be  pasteurized  and  churned  without  an  excessive  loss  of  butter  in  the  buttermilk, 
but  a  thin,  sour  cream  containing  in  the  neighborhood  of  20  per  cent  fat,  when  pas- 
teurized and  churned  sometimes  leaves  too  much  fat  in  the  buttermilk,  and  on  this 
account  may  diminish  the  yield  of  butter  somewhat.  A  further  investigation  of  this 
point  in  regard  to  the  pasteurization  of  sour  cream  is  very  much  needed." 

A  brief  history  of  butter  production  in  Denmark,  M.  P.  BLem  (Malkeritid., 
16  {190.3),  No.  52,  pp.  U 19-925). 

Final  report  of  the  committee  on  butter  regulations,  H.  C.  Plunkett  et  al. 
{London:  Wyman  it-  Sons,  Ltd.,  1903,  pp.  28).—  This  committee,  consisting  of  10 
members,  was  appointed  by  the  Board  of  Agriculture  and  the  Department  of  Agri- 
culture and  other  Industries,  and  Technical  Instruction  for  Ireland,  for  the  purpose 
of  determining  what  deficiency  in  any  of  the  normal  constituents  of  butter,  or  what 
addition  of  extraneous  matter,  or  what  proportion  of  water  in  any  sample  of  butter 
shall,  for  the  purpose  of  the  Sale  of  Food  and  Drugs  Acts,  raise  a  presumption,  until 
the  contrary  is  proved,  that  the  butter  is  not  genuine. 

In  a  previous  report  the  adoption  of  the  limit  of  16  per  cent  of  water  was  recom- 
mended. In  the  present  report  it  is  recommended  (1)  "  That  the  figure  24  arrived 
at  by  the  Reichert-Wollny  method  should  be  the  limit  below  which  a  presumption 
should  be  raised  that  butter  is  not  genuine;  (2)  that  the  use  of  10  per  cent  of  sesame 
oil  in  the  manufacture  of  margarin  be  made  compulsory;  and  (3)  that  steps  should 
be  taken  to  obtain  international  cooperation."  Appended  to  the  report  are  notes  of 
reservation  of  several  members  of  the  committee,  and  also  a  description  of  the 
Reichert-Wollny  method. 

The  minutes  of  evidence  presented  to  this  committee,  and  upon  which  this  report 
is  based,  have  been  published  in  a  separate  volume  of  660  pages. 

Special  series  of  cheese  bulletins  (  Wisconsin  Sta.  Rpt.  1903,  pp.  220-225, 
fig.  1). — This  is  a  summary  of  the  following  bulletins  of  the  station:  The  Cheese 
Industry:  Its  Development  and  Possibilities  in  Wisconsin,  by  S.  M.  Babcock  and 
H.  L.  Russell  (E.  S.  R.,  9,  p.  387);  The  Constitution  of  Milk  with  Especial  Refer- 
ence to  Cheese  Production,  by  S.  M.  Babcock  (E.  S.  R.,  9,  p.  888);  Tainted  or 
Defective  Milks:  Their  Causes  and  Methods  of  Prevention,  by  H.  L.  Russell  (E.  S. 
R.,  9,  p.  990);  Factory  Tests  for  Milk,  by  S.  M.  Babcock,  H.  L.  Russeil,  and  J.  W. 
Decker  (E.  8.  R.,  10,  p.  385);  Construction  of  Cheese  Curing  Rooms  tor  Maintaining 
Temperatures  of  58  to  68°  F.,  by  F.  H.  King  (E.  S.  R.,  11,  p.  186);  Dairy  Industry  in 
Wisconsin,  with  wall  map,  by  H.  L.  Russell  (E.  S.  R.,  13,  p.  690);  Curingof  Cheddar 
Cheese  with  Especial  Reference  to  Cold  Curing,  by  S.  M.  Babcock  and  H.  L.  Russell 
(E.  S.  R.,  14,  p.  490);  Consolidated  Cheese  Curing  Stations,  by  S.  M.  Babcock  and 
H.  L.  Russell  (E.  S.  R.,  14,  p.  490),  and  Shrinkage  of  Cold  Cured  Cheese  During 
Ripening,  by  S.  M.  Babcock,  H.  L.  Russell,  and  U.  S.  Baer  (E.  S.  R,  15,  p.  509). 

Experimental  work  on  methods  of  cheese  manufacture  (  Wisconsin  Sta.  Rpt. 
1903,  pp.  188-192,  fig.  1). — This  is  a  nummary  of  the  following  articles  previously 
published  by  the  station:  Effect  of  Aeration  on  Flavor  of  Tainted  Curds  in  Cheese 
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Making,  byH.  L.  Russell  (E.  S.  R.,8, p.  728);  Influence  of  Acid  on  Texture  of  Cheese, 
by  H.  L.  Russell  and  J.  W.  Decker  (E.  S.  R.,  8,  p.  728);  Hot-Iron  Test,  by  S.  M.  Bab- 
cock  (E.  S.  R  ,  8,  p.  728);  Albumen  Cheese,  by  S.  M.  Babcock  ( E.  8.  R.,8,  p.  728); 
Print  Cheese,  by  E.  H.  Farrington  (E.  S.  R.,  13,  p.  990);  Ripening  Milk  Before  Set- 
ting, by  J.  W.  Decker  (E.  S.  R.,  8,  p.  730);  Effect  of  Varying  Strengths  of  Rennet  in 
Curdling  Milk,  by  J.  W.  Decker  (E.  S.  R.,  11,  p.  580);  Action  of  Rennet  in  Watered 
Milk,  by  J.  W.  Decker  (E.  S.  R.,  11,  p.  581) ;  Action  of  Common  Salton  Rennet  Action, 
by  J.  W.D  ker  (E.  S.  R.,  11,  p.  584);  Effect  of  Salt  upon  Cheese,  by  J.  W.  Decker 
(E.  S.  R.,8, p. 342),  and  Methods  of  Handling  Sour  Milk  in  Making  Cheese,  by 
J.  W.  Decker  (  E.  S.  R.,  11,  p.  585). 

Bacteriology  of  cheese  (  Wisconsin  Sta.  Rpt.  1908,  -pp.  226-230). — This  is  a  sum- 
mary of  the  following  articles:  Gas-Producing  Bacteria  and  Their  Relation  to  Cheese, 
by  H.  L.  Russell  ( E.  S.  R.,  8,  p.  730) ;  Rise  and  Fall  of  Bacteria  in  Cheddar  Cheese,  by 
H.L.Russell  (E.  S.  R.,'9,  p.  586);  Pure  Lactic  Acid  Cultures  in  Cheese  Making,  by 
H.  L.  Russell  (E.  S.  R.,  9,  p.  587),  and  Effect  of  Digesting  Bacteria  on  Cheese  Solids, 
by  ILL.  Russell  and  V.  H.  Bassett  (E.  S.  R.,  12,  p.  89). 

Investigations  regarding  the  curing  of  cheese  (  Wisconsin  Sin.  Jipt.  1903,  pp. 
193-2 00) .  —This  contains  a  summary  of  the  following  articles  previously  published 
by  the  station:  Unorganized  Ferments  of  Milk;  a  New  Factor  in  Cheese  Ripening,  by 
S.  M.  Babcock  and  H.  L.  Russell  (E.  S.  R.,  10,  p.  785);  Action  of  Proteolytic  Fer- 
ments on  Milk  with  Special  Reference  to  Galactase,  the  Cheese-Ripening  Enzym,  by 
S.  M.  Babcock,  H.  L.  Russell,  A.  Vivian,  and  E.  G.  Hastings  (E.  8.  R.,  12,  p.  87); 
Influence  of  Galactase  on  Ripening  of  Cottage  Cheese,  by  S.  M.  Hal  nock,  H.  L. 
Russell,  and  A.  Vivian(  E.  S.  R.,  12,  p.  88) ;  Influence  of  Rennet  on  Cheese  Ripening,  by 
S.  M.  Babcock,  H.  L.  Russell,  and  A.  Vivian  (E.  S.  R.,  13,  p.  87),  and  Influence  of 
Varying  Quantities  of  Rennet  on  Cold  Cured  Cheese,  by  S.  M.  Babcock,  II.  L. 
Russell,  A.  Vivian,  and  U.  S.  Baer  (E.  S.  R.,  14,  p.  1012). 

Some  general  conclusions  regarding  causes  operative  in  Cheddar  cheese  ripening  are 
stated  as  follows:  "The  earlier  views  as  to  the  action  of  bacteria  referred  the  main 
part  of  the  work  of  digestion  to  the  activity  of  liquefying  bacteria.  These  organisms 
are  capable  of  producing  proteolytic  enzyms,  which  digest  the  casein  of  milk  with 
the  formation  of  decomposition  products,  ranging  from  albumoses  to  the  more  ulti- 
mate product,  ammonia.  Numerous  observations  show  that  this  type  of  bacteria 
occurs  only  sparingly  in  ripening  Cheddar  cheese,  and  it  is  difficult  to  believe  that 
the  exceedingly  small  quantities  of  digestive  enzyms  which  would  be  produced  can 
exert  any  considerable  influence  in  the  ripening  process. 

"As  a  normal  cheese  ripens,  ammonia  is  always  found,  and  the  origin  of  this  sub- 
stance can  not  be  attributed  to  either  galactase  or  pepsin.  Hence  it  seems  probable 
that  the  activity  of  living  organisms  must  be  invoked  to  explain  the  origin  of  this 
product,  but  with  the  data  at  hand  we  are  unable  to  state  definitely  what  types  of 
organisms  are  concerned. 

"From  our  present  knowledge  the  factors  above  mentioned  are  the  chief  agents 
which  are  operative  in  the  ripening  changes  that  occur  in  cheese.  The  initial 
changes  are  inaugurated  by  the  lactic-acid  bacteria  which  produce  acid  that  unites 
with  the  paracasein  forming  a  compound,  paracasein  monolactate,  soluble  in  dilute 
salt  solutions.  This  acid  also  supplies,  even  when  combined  with  casein,  the  optimum 
conditions  for  the  peptic  digestion  produced  by  rennet. 

"The  activity  of  galactase  is  undoubtedly  operative  from  the  beginning  and  con- 
tinuous throughout  the  life  of  the  cheese.  The  same  is  true  of  the  pepsin  in  the 
rennet  extract,  which  under  certain  conditions  is  probably  the  main  factor  in  break- 
ing down  the  casein  of  the  cheese.  It  is  exceedingly  difficult,  however,  to  assign 
to  each  of  these  agents  the  exact  amount  of  proteolytic  activity  which  it  performs. 
Undoubtedly,  the  effect  of  environmental  conditions  (variation  in  acidity,  tempera- 
ture, etc.)  determine  somewhat  the  relative  value  of  each. 
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"From  our  present  knowledge  of  the  processes  which  occur  in  the  hreaking  down 
of  the  casein,  we  may  consider  that  it  has  been  definitely  proven  that  the  real  diges- 
tive changes  are  almost,  if  not  wholly,  attributable  to  the  action  of  proteolytic  enzyms, 
and  that  bacteria  play  an  insignificant  role  in  this  process,  except  so  far  as  they  pre- 
pare the  way,  by  virtue  of  the  acid  which  they  form,  for  the  subsequent  changes 
which  take  place  in  the  casein." 

Cold  curing  of  cheese  (  Wisconsin  Sta.  /!/>t.  1903,  pp.  206-216,  fig.  1).  —This  is  a 
summary  of  the  following  articles  previously  published  by  the  station:  Influence  of 
Temperature  on  Ripening  of  Cheese,  by  S.  M.  Babcock  and  H.  L.  Russell  (E.  8.  R., 
10,  p.  787);  Influence  of  Cold  Curing  on  Quality  of  Cheese,  by  S.  M.  Babcock,  II.  L. 
Russell,  A.  Vivian,  and  U.  S.  Baer  (E.  S.  R.,  13,  p.  988);  Influence  of  Cold  Curing 
on  Quality  of  Cheddar  Cheese,  by  S.  M.  Babcock,  H.  L.  Russell,  A.  Vivian,  and 
U.  s.  Baer  (E.  S.  R.,  14,  p.  1011);  Curing  of  Cheddar  Cheese  with  Reference  to  Cold 
Curing,  by  S.  M.  Babcock  and  II.  L.  Russell  (E.  S.  R.,  14,  p.  490);  The  Cold  Curing 
of  Cheese.  Report  of  experiments  published  as  Bulletin  49,  Bureau  of  Animal 
Industry,  U.  S.  Department  of  Agriculture,  in  cooperation  with  New  York  [State] 
Agricultural  Experiment  Station,  by  S.  M.  Babcock,  II.  L.  Russell,  and  V.  S.  Baer; 
Shrinkage  of  Cold  Cured  Cheese,  by  S.  M.  Babcock,  II.  L.  Russell,  and  TJ.  S.  Baer 
(E.  S.  R.,  15,  p.  509);  Conditions  Affecting  Development  of  White  Specks  in  Cold 
Cured  Cheese,  by  S.  M.  Babcock,  H.  L.  Russell,  A.  Vivian,  and  U.  S.  Baer  (E.  S.  R., 
14,  p.  1012),  and  Influence  of  Temperature  Approximating  60°  F.  on  Development 
of  Flavor  in  Cold  Cured  Cheese,  by  S.  M.  Babcock,  H.  L.  Russell,  A.  Vivian,  and 
U.  S.  Baer  (E.  S.  R.,  14,  p.  1012). 

Experiments  in  paraffining  cheese  (  Wisconsin  Sta.  Rpt.  1903,  pp.  217-219,  fig. 
1). — This  is  a  summary  of  the  following  articles  previously  published  by  the  station: 
Coating  Cheese  with  Paraffin,  by  J.  W.  Decker  (E.  S.  R.,  12,  p.  91),  and  Experiments 
on  Paraffining  Cheese  (see  bulletin  on  Shrinkage  of  Cold  Cured  Cheese),  by  S.  M. 
Babcock,  H.  L.  Russell,  and  U.  S.  Baer  (E.  S.  R.,  15,  p.  509). 

Canning  cheese,  E.  F.  Perxot  {Oregon  Sta.  Bui.  78,  pp.  8). — This  is  a  report  on 
experimental  work  in  canning  cheese.  The  fresh  milk  as  received  at  the  dairy  was 
inoculated  with  pure  cultures  and  later  treated  according  to  the  usual  Cheddar 
process.  Tin  cans  of  various  sizes  were  thoroughly  cleansed  and  coated  on  the  inside 
with  paraffin. 

In  the  earlier  experiments  the  curd  was  placed  in  the  cans  and  subjected  to  pres- 
sure. The  best  results  were  obtained  by  milling  and  canning  one-half  hour  after 
salting.  Less  than  the  usual  amount  of  salt  was  required.  In  the  later  experiments 
the  curd  was  pressed  in  hoops,  in  the  regular  manner,  and  afterwards  placed  in  cans 
of  the  same  size.  In  all  cases  the  cans  were  sealed  hermetically  immediately  after 
being  tilled.  Lots  of  from  6  to  15  cans  were  rilled  at  a  time  and  opened  at  regular 
intervals  for  examination. 

"The  first  can  was  opened  6  weeks  after  being  filled,  and  the  cheese,  for  its  age, 
was  well  ripened,  of  an  excellent  flavor  and  odor,  the  texture  was  friable,  delicate, 
and  quite  superior  to  that  of  any  other  cheese.  Several  cans  were  opened  at  each 
of  the  various  times,  and  a  gradual  increase  of  the  delicate  flavor  was  noticeable,  1  u' 
even  in  a  can  1  year  old  it  did  not  become  strong  and  rank.  There  seemed  to  be 
a  limit  reached  in  the  ripening,  after  which  it  remained  unchanged.  Very  naturally 
there  was  no  rind,  no  mold,  and  no  loss  in  weight  through  evaporation;  a  pound  of 
curd  produced  a  pound  of  cheese." 

The  cans  were  placed  in  an  ordinary  room  where  the  temperature  rose  in  two 
instances  to  80  and  100°  F.  The  higher  temperatures  ruined  all  the  cheeses  that 
were  in  the  different  stages  of  curing.  "  After  3  months'  curing  change  of  tempera- 
ture seemed  to  have  no  bad  effect,  but  by  far  the  most  satisfactory  results  were 
obtained  from  cheese  which  was  cured  at  a  constant  temperature  of  60°  F." 
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In  order  to  test  the  shipping  qualities  of  canned  cheese,  1-lb.  cans  were  sent  by 
mail  to  China  and  return,  and  by  express  to  England  and  return,  and  also  to  various 
points  in  the  United  States.  It  is  reported  that  the  cheese  was  uninjured  by  the 
shipping.  It  is  stated,  however,  that  cheese  must  be  reasonably  well  cured  before 
being  subjected  to  the  extreme  changes  of  temperature  incident  to  shipping  long 
distances. 

A  study  was  also  made  of  several  pure  cultures  used  to  inoculate  fresh  milk  which 
was  subsequently  made  into  cheese.  A  marked  difference  was  observed  in  the  flavor 
produced  by  different  cultures.  Four  cultures  were  secured  which  gave  good  results. 
Bacteriological  examinations  made  at  the  time  of  canning  and  when  the  cans  were 
opened  showed  a  material  decrease  in  the  number  of  bacteria. 

The  work,  which  has  covered  a  period  of  nearly  2  years,  is  believed  to  have  demon- 
strated the  possibility  and  practicability  of  controlling  the  flavor  of  cheese  by  the 
use  of  pure  cultures.  Several  lots  of  cheese  made  without  previously  inoculating  the 
milk  turned  out  very  well. 

The  cheese  industry  in  Franche-Comte,  L.  Macoir  (Bui.  Agr.  [Brussels],  J" 
(1904),  No.  3,  pp.  .377-441,  fiijx-  10). — The  methods  employed  in  the  manufacture  of 
Camembert,  Brie,  Gruyere,  Port-salut,  and  Septmoncel  cheese  are  described  in  con- 
siderable detail,  and  an  account  is  given  of  dairy  instruction,  dairy  societies,  milk 
control,  etc.,  in  this  province  of  France.  The  author  believes  that  the  different  kinds 
of  cheese  mentioned  can  be  manufactured  with  equally  good  results  in  Belgium. 

Annual  report  of  the  experiment  station  for  cheese  making  at  Lodi,  1903 
(Ami.  R.  Staz.  Sper.  <  'aseif.  Lodi,  1903,  pp.  76,  Jig.  1) . — This  contains  the  usual  review 
of  the  work  of  the  station  during  the  year,  an  account  of  the  international  dairy  con- 
gress at  Belgium,  a  discussion  of  the  composition  and  nutritive  value  of  whey,  experi- 
ments in  the  manufacture  of  cheese  from  pasteurized  milk,  notes  on  a  case  of  gassy 
cheese  and  on  a  milk  filter,  and  the  results  of  experiments  on  the  use  of  pure  cultures 
of  lactic-acid  bacteria  in  the  ripening  of  cream. 

Twenty-seventh  annual  report  of  the  Iowa  State  Dairy  Convention,  1903 
(Ann.  Rpt.  Iowa  State  Dairy  Com-.,  27  (1903),  pt.  5,  pp.  334). — Addresses  on  the 
selection  and  feeding  of  cows,  construction  and  use  of  silos,  food  value  of  feeding 
stuffs,  butter  making,  cream  ripening,  handling  and  care  of  milk  and  cream,  and 
other  topics  are  included  in  the  report. 

Missouri  State  Dairy  Association  (  Ann.  Rpt.  Missouri  State  Bd.  Agr.,  36  (1903), 
pp.  90-139,  pi.  ljjigs.  3). — This  is  a  summary  of  the  addresses  delivered  before  the 
annual  meeting  of  the  association  held  in  December,  1903. 

Report  of  the  thirty-fourth  annual  meeting-  of  the  Vermont  Dairymen's 
Association,  1904  (  Rpt.  Vermont  Dairymen's  Assoc,  34  (1904),  pp.  156). — This 
report  contains  rules  for  dairymen,  as  formulated  by  the  association,  and  the  addresses 
presented  at  the  annual  meeting,  included  Good  Cheese  and  How  to  Make  It,  by 
J.  W.  Decker;  The  Vermont  Dairy  School,  by  J.  L.  Hills;  and  Dairy  and  Food  Legis- 
lation, by  H.  C.  Adams.     Other  matters  of  interest  are  also  included  in  the  report. 

Officials,  associations,  and  educational  institutions  connected  with  the 
dairy  interests  of  the  United  States  for  the  year  1904  (  U.  S.  Dept.  Agr.,  Bureau 
of  Animal  Industry  ('ire.  44,  pp.  !■?)■ 
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Toxins  and  antitoxins,  C.  Oppenheimer  (  Toxine  ami  Antitoxine.     Jena:  < 3ustav 

Fischer,  1904,  pp-  228). — The  purpose  of  this  volume  is  to  present  a  systematic  account 
of  all  toxins  of  whatever  nature  and  origin.  Each  toxin  and  its  antitoxin  is  described 
in  considerable  detail.  The  subject-matter  is  classified  according  to  its  nature  and 
includes  a  general  discussion  of  toxins,  the  relation  of  toxins  to  antitoxins,  true 
toxins,  endotoxins  and  other  bacterial  poisons,  plant  toxins,  and  animal  toxins. 


96  EXPERIMENT    STATION    RECORD. 

Collected  works  relating  to  the  problem  of  immunity,  P.  Ehrmch  (Gesam- 
melte  Arbeilen  zur  Tmmunitatsforschung.  Berlin:  August  Hirschwald,  1904t^p.  XII-\- 
776,  figs.  12).— In  this  book  the  editor  lias  brought  together  the  majority  of  the 
articles  on  immunity  published  by  himself  and  associates  during  the  last  few  years. 
The  volume  contains  38  articles  dealing  with  various  phases  of  immunity  and  serving 
to  develop  and  elucidate  the  author's  theory  of  immunity.  The  majority  of  the 
articles  are  based  <>n  experiments  undertaken  for  the  purposeof  testing  the  value  and 
applicability  of  the  author's  theories. 

Report  of  the  principal  veterinary  surgeon  for  the  year  1903,  S.  B.  Wool- 
latt  (Natal.  Agr.  Jour., and  Min.  Rec.,7  (1904),  No.  5,  pp.  467-474)- — Notes  are  given 
on  rinderpest,  lung  sickness,  glanders,  sheep  scab,  African  coast  fever,  plant  poison- 
ing, etc.  It  has  thus  far  proved  impossible  to  exterminate  rinderpest  in  Zululand. 
This  fact  is  accounted  for  by  the  absence  of  fences  and  difficulties  of  inspection. 
Glanders  h  spread  to  considerable  extent  through  the  agency  of  condemned  military 
horses. 

Dipping  and  strict  quarantine  is  recommended  for  the  control  of  African  coast 
fever.  The  Natal  government  recently  passed  an  act  relating  to  the  prevention  of 
this  disease  by  quarantine. 

Report  of  the  third  meeting  of  the  official  veterinarians  of  Prussia,  Decem- 
ber 12,  1903  (Deut.  Tierarztl.  Wchnschr.,  12  (1904),  Nos.  4,  pp.  29-34;  5,  )>),. 
42 -44). —During  the  sessions  of  this  meeting  the  members  discussed  the  standing  of 
the  veterinary  profession,  the  work  of  the  veterinary  service  in  executing  the  meat 
inspection  laws,  certain  desirable  modifications  of  the  German  law  relating  to  animal 
plagues,  and  the  inoculation  method  for  preventing  Texas  fever.  A  detailed  account 
was  presented  of  the  life  history  of  cattle  ticks  and  of-  the  developmental  stages  of 
the  blood  parasite  of  Texas  fever. 

Reports  of  the  colonial  veterinary  surgeon  and  the  assistant  veterinary 
surgeons  for  the  year  1903,  I>.  Hutcheon  (Cape  Tou-n:  Govt.  Printers,  1904,  pp. 
88,  pi.  1). — This  report  contains  an  account  of  the  work  done  during  1903  by  the 
chief  veterinary  officer  and  his  staff  of  assistants.  Investigations  were  made  with 
regard  to  the  nature,  symptoms,  and  treatment  of  heartwater,  malarial  catarrhal  fever, 
rinderpest,  redwater,  African  coast  fever,  glanders,  tuberculosis,  hog  cholera,  etc. 

Brief  reports  are  given  by  the  various  assistant  veterinarians  regarding  the  general 
health  of  animals  in  their  districts.  A  method  of  preventive  inoculation  against 
heartwater  is  being  perfected.  Serum  inoculation  was  successfully  used  in  the  con- 
trol of  rinderpest.  Redwater  is  said  to  be  extending  gradually  southward  along  the 
east  coast. 

A  summary  is  given  of  the  discussions  had  at  an  intercolonial  veterinary  confer- 
ence. Resolutions  were  adopted  regarding  cooperation  of  the  government  veterinary 
officers  in  South  African  English  colonies  in  the  control  of  rinderpest,  African  coast 
fever,  lung  sickness,  glanders,  epizootic  lymphangitis,  scab,  etc. 

Handbook  of  meat  inspection,  R.  Ostertag,  trans,  by  E.  V.  Wilcox  (New 
York:  W.  R.  Jenkins,  1904,  pp.  XXXV-\  886,  jd.  l,figs.  260).— This  is  a  translation 
from  the  fourth  German  edition  of  Ostertag's  well-known  volume  on  meat  inspec- 
tion. The  subjects  covered  include  history  and  present  status  of  meat  inspection, 
laws,  butchering,  art  of  inspection  before  and  after  slaughter,  normal  appearance 
and  differentiation  of  the  meat  of  different  animals,  abnormal  physiological  condi- 
tions, general  pathology,  organic  diseases,  anomalies  of  the  blood,  intoxications,  ani- 
mal parasites,  infectious  diseases,  emergency  slaughter,  post-mortem  alterations  in 
meat,  adulteration  of  sausages,  inflation  of  meat,  preservation  and  sterilization  of 
meat.  J.  R.  Mohler  prepared  the  introduction,  which  deals  chiefly  with  the  his- 
tory and  present  status  of  meat  inspection  in  the  United  States. 

The  new  meat  inspection,  Seigel  (Deut.  Tierarztl.  Wchnschr.,  12  (1904),  No.  2, 
pp.  10-12). — The  author  reviews  certain  cases  in  which  infected  or  otherwise  harm- 
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ful  meat  was  admitted  for  use  in  the  manufacture  of  sausages.     Stricter  supervision 

of  traffic  in  such  meat,  and  more  severe  punishment  for  offenders  is  urged  by  the 
author. 

Cysticerci  in  Prag  hams,  C.  Deimler  (Dent.  Tierarztl.  Wchnschr.,  12  {1904),  -v,/- 
9,  i>i>.  81,  82). — Tlie  author  recommends  thorough  inspection  of  these  hams  in  order 
to  avoid,  so  far  as  possible,  the  passing  of  infested  ones.  These  hams  were  found  to 
be  so  badly  infested  that  1  or  2  cysticerci  could  be  seen  in  every  section.  Cysticercus 
cellulosse  is  considered  to  be  still  of  very  common  occurrence  in  Austria. 

Cysticerci,  Zschocke  (Deut.  Tierarztl.  Wchnschr.,  12.  (1904),  No  5,  pp.  41,  42). — It 
is  argued  that  the  destruction  or  proper  treatment  of  measly  beef  may  be  broughl 
about  to  a  greater  extent  than  at  present  by  calling  more  attention  to  the  connection 
between  such  meat  and  Taenia  saginata  in  man. 

Clinical  notes,  J.  Marek  (Ztschr.  Thiermed.,  8  (1904),  No.  8-4,  pp.  282-288).— 
Notes  are  given  on  the  symptoms,  etiology,  and  treatment  of  influenza,  petechial 
fever,  hemoglobinemia,  and  vertebral  fracture  in  the  horse,  and  sarcoptic  scabies  in 
hogs.  Certain  cases  of  hemoglobinemia  in  horses  were  observed  to  be  of  a  paralytic 
nature.  In  such  cases  the  patellar  reflex  was  wanting.  No  evidence  was  obtained 
that  the  disease  was  of  parasitic  origin. 

An  outbreak  of  sarcoptic  mange  in  hogs  is  reported.  The  disease  yielded  to  treat- 
ment with  tar  liniment  and  creolin.  The  disease  was  also  transmitted  to  calves 
merely  by  close  association. 

Clinical  instructions  in  veterinary  medicine,  Malkmus  (Deut.  Tierarztl. 
Wchnschr.,  1?  (1904),  No.  6,  pp.  49-53). — Certain  defects  in  the  present  system  of 
veterinary  instruction  are  pointed  out.  In  order  that  this  training  may  be  more 
effective  it  is  urged  that  more  genuine  enthusiasm  be  developed  among  students, 
that  anatomy  and  physiology  be  taught  by  means  of  demonstrations  on  living 
animials,  and  that  considerable  knowedge  of  natural  sciences  be  required  before 
admission  to  advanced  veterinary  work. 

Progress  in  the  warfare  against  proprietary  medicines,  J.  Schmidt  (  Deut. 
Tierarztl.  Wchnschr.,  12  (1904),  No.  9,  pp.  82,  83).—  The  Saxon  Government  decreed, 
December  21,  1903,  that  prosecution  be  undertaken  against  the  sale  of  proprietary 
remedies  or  feeds  which  do  not  show  a  chemical  composition  corresponding  to  the 
claims  made  for  them.  In  case  of  doubt  concerning  the  nature  of  these  preparations 
appeal  is  to  be  hail  to  some  agricultural  experiment  station  for  an  expert  opinion. 

Therapeutic  investigations  in  veterinary  science  during  1901  and  1902, 
E.  Bass  (Deut.  Tierarztl.  Wchnschr.,  12  (1904),  No.  3,  pp.  20-22).— A  brief  review  is 
given  of  the  most  important  publications  of  1901  and  1902  relating  to  mammitis, 
abscess,  edema  of  the  udder,  and  metritis. 

Iodipin  in  veterinary  medicine,  Mitteldorf  (Berlin.  Tierarztl.  Wchnschr.,  1904, 
No.  7,  pp.  113-116). — A  critical  review  is  presented  of  the  literature  on  iodipin  and 
related  compounds.  The  physical  and  chemical  characteristics  of  iodipin  are 
described.  This  drug  was  used  in  the  treatment  of  16  cases  of  actinomycosis  in 
cattle. 

Lingual  actinomycosis  was  completely  cured,  and  considerable  improvement  was 
noted  in  cases  of  actinomycosis  of  the  lymphatic  glands.  The  iodipin  was  injected, 
usually  in  a  25  per  cent  solution,  directly  into  the  affected  tissue.  Good  results  were 
also  obtained  with  the  drug  in  the  treatment  of  contagious  coryza,  angina  of  the 
pharynx,  hepatic  cirrhosis,  and  bronchial  asthma. 

Tallianin,  C.  Axgerstein  (Berlin.  Tierarztl.  Wchnschr.,  1904,  No.  .'.  pp.  20,  27).— 
Favorable  results  were  obtained  from  intravenous  injections  of  this  drug  in  cases  of 
laminitis,  enteritis,  contagious  coryza,  lymphangitis,  parturient  paresis,  catarrhal 
bronchitis,  etc.  Tallianin  appeared  to  exercise  no  injurious  effects  on  horses,  cattle. 
or  dogs.     In  the  treatment  of  milk  fever  improvement  in  the  physical  condition  was 
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observable  within  L5  minutes  and  affected  animals  were  able  to  stand  within  one 
hour. 

The  action  of  tallianin,  Georges  I  Berlin.  Tierarzil.  Wchnschr.,  1904,  No.  2,  pp. 
25,  26).— This  remedy  is  recommended  for  use  in  intravenous  injections  in  doses  of 
1  to  20  cc.  Excellent  results  were  obtained  with  it  in  the  treatment  of  3  cases  of 
pneumonia  in  horses.  In  severe  cases  the  injection  may  be  repeated  at  short  inter- 
vals. The  drug  is  considered  harmless  and  as  counteracting  the  action  of  the  toxins 
of  tetanus,  dog  distemper,  etc. 

Plaster  of  Paris  bandages  in  veterinary  practice,  A.  Zehl  (Berlin.  Tierarztl. 
Wchnschr.,  1904,  No.  4,  PP-  57-59).—  The  use  of  such  bandages  is  recommended  in 
cases  of  bone  fractures  or  dislocations  in  horses,  cattle,  and  other  animals.  In  many 
cases  the  method  is  not  as  applicable  as  in  human  surgery  but  the  results  are  usually 
satisfactory  except  where  the  conformation  of  the  affected  parts  is  unfavorable. 
Detailed  clinical  notes  are  presented  on  a  number  of  cases  in  horses  and  cattle  in 
which  the  author  made  use  of  plaster  of  Paris  bandages. 

Disinfecting  power  of  coal-tar  dips,  L.  L.  Lewis  ( Oklahoma  Sta.  Bui.  62,  pp. 
20). — The  author  compared  the  disinfectant  power  of  zenoleum,  cremoline,  Lincoln 
dip,  Carsul,  chloro-naptholeum,  carbolic  acid,  kerosene  emulsion,  etc.  Some  of  the 
samples  were  fresh,  others  had  been  kept  in  the  laboratory  for  periods  ranging  from 
6  months  to  2  years.     No  chemical  analyses  of  the  dips  were  made. 

Several  methods  were  tried  in  testing  the  dips,  but  the  one  finally  adopted  con- 
sisted in  adding  5  cc.  of  a  culture  of  the  organism  to  be  tested  to  94  cc.  of  water  and 
thoroughly  mixing  the  whole.  From  this  mixture  cultures  were  made  to  serve  as 
checks.  After  the  check  cultures  were  thus  prepared  1  cc.  of  the  disinfectant  to  be 
tested  was  added  to  the  mixture  of  bacterial  organisms  and  water.  Cultures  were 
then  made  from  this  mixture  after  the  lapse  of  various  periods. 

The  organisms  used  in  these  experiments  were  swine-plague  bacillus,  hog-cholera 
bacillus,  anthrax  bacillus,  coli  bacillus,  etc.  The  details  of  the  experiments  are 
presented  in  a  tabular  form.  It  was  found  that  in  the  laboratory  a  1  per  cent  solu- 
tion of  commercial  disinfectants  was  reasonably  effective  while  under  held  conditions 
a  2  per  cent  solution  was  required.  These  proprietary  dips  compared  favorably  with 
carbolic  acid  and  creolin. 

These  materials  will  be  tested  later  to  determine  their  action  on  external  animal 
parasites.  Attention  is  called  to  the  necessity  of  making  a  thorough  application  of 
disinfectants  in  outbreaks  of  infectious  diseases  among  domestic  animals. 

Recent  developments  in  disinfection  and  sterilization,  Kausch  ( Centbl.  Bait. 
u.  Par.,  1.  AM.,  Ref.,  34  (1904),  No.  24~25,  pp.  737-769,  figs.  31).—  An  elaborate 
review  is  presented  of  the  details  of  construction  in  various  apparatus  used  in  disin- 
fection and  destruction  of  organisms  pathogenic  to  animals  and  man.  Some  of  the 
more  interesting  forms  of  apparatus  used  in  the  production  of  formaldehyde  gas 
under  pressure  and  other  conditions  are  described.  The  author  also  considers 
disinfection  by  means  of  cresol,  cobalt  soap,  manganese  soap,  and  other  antiseptics. 

Formaldehyde  apparatus,  Kausch  (Centbl.  Bakt.  u.  Par.,  1.  Alt.,  Ref.,  34  (1904), 
No.  22-23,  pp.  673-703,  figs.  36). — This  apparatus  is  classified  into  groups  according 
as  the  formaldehyde  is  produced  from  methyl  alcohol,  its  polymeric  modifications 
or  by  volatilization  of  solutions. 

An  apparatus  for  intravenous  injection  of  large  quantities  of  infectious 
cultures,  A.  Cakini  (Centbl.  Bakt.  it.  Par.,  1.  Alt.,  Orig.,  3G  (1904),  No.  2,  pp.  318, 
319,  fig.  1). — A  convenient  form  of  apparatus  for  this  purpose  is  described  in  detail 
and  illustrated.     The  apparatus  can  be  used  without  danger  of  accident. 

The  infectiousness  of  the  milk  of  tuberculous  cows,  Lydia  Rabinowitsch 
(Ztschr.  Thiermed.,  S  (1904) ,  No.  3-4,  pp.  202-219) .—The  author  discusses  in  a  critical 
manner  the  results  obtained  by  various  investigators,  including  herself,  in  the  study 
of  tuberculous  milk.     While  the  results  have  varied  in  certain  respects,  they  have 
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been  remarkably  uniform  in  indicating  that  tubercle  bacilli  may  be  and  often  are 
present  in  the  milk  of  cows  which  are  mere  reactors  and  which,  on  post-mortem 
examination,  show  no  recognizable  tuberculous  lesion. 

Considerable  space  is  devoted  to  a  review  of  the  work  done  by  this  Department. 
The  author  comes  to  the  conclusion  that  tubercle  bacilli  are  to  be  found  in  the  milk 
of  merely  reacting  cows  quite  commonly  and  much  more  frequently  than  has  usually 
been  assumed.  Attention  is  therefore  called  to  the  great  importance  of  preventing 
the  spread  of  tuberculosis  through  the  agency  of  the  milk  of  tuberculous  cows. 

Investigations  on  bovine  tuberculosis  (Wisconsin  Sta.  I!/>t.  1903,  pp.  250-255, 
fig.  J). — A  brief  review  of  the  results  obtained  in  the  following  investigations  pre- 
viously published  by  the  Wisconsin  Station: 

Tuberculosis  and  the  Tuberculin  Test  (E.  S.  R.,  6,  p.  333) ;  Efficiency  of  Tuberculin 
as  a  Diagnostic  Agent  in  Tuberculosis  ( E.  S.  R.,  8,  p.  332) ;  Infectiousness  of  Milk  fr<  »m 
Tuberculous  Cows  (E.  S.  R.,  8,  p.  334) ;  Relation  of  Separator  Slime  to  Tuberculosis 
in  Hogs  (E.  S.  R.,  8,  p.  334);  Tuberculin  Inoculations  for  1896  (E.  S.  R.,  9,  p.  594); 
Restricting  Tuberculosis  by  Isolation  (E.  S.  R.,  9,  p.  591) ;  History  of  a  Tuberculous 
Herd  of  Cows,  by  H.  L.  Russell  (E.  S.  R.,  11,  p.  986);  Effect  of  Different  Influences 
on  Normal  Temperatures  of  Cattle  (E.  S.  R.,  12,  p.  92),  by  H.  L.  Russell  and  V.  H. 
Bassett;  Examination  of  Milk  for  Tubercle  Bacilli  (E.  S.  R.,  12,  p.  90),  by  V.  H.  Bas- 
sett;  Bovine  Tuberculosis  in  Wisconsin  (E.  S.  R.,  13,  p.  284),  by  H.  L.  Russell  and 
E.  G.  Hastings;  Thermal  Death  Point  of  Tubercle  Bacilli  under  Commercial  Condi- 
tions (E.  S.  R.,  13,  p.  83). 

The  tuberculin  reaction,  Feistmantel  (Centbl.  Bakt.  u.  Par.,  1.  Abt.,  Orig.,  36 
(1904),  No.  2,  pp.  282-290). — Some  investigators  have  argued  that  the  tuberculin 
reaction  can  not  be  considered  as  specific  since  tuberculous  animals  react  to  other 
substances  than  tuberculin  and  also  since  tuberculin  may  cause  a  reaction  in  diseases 
other  than  tuberculosis.  Tuberculins  from  various  sources  were  compared  with  the 
toxins  of  other  closely  related  species  of  bacteria. 

In  order  to  declare  positively  for  a  reaction  in  any  case  the  author  required  the 
fulfillment  of  the  following  conditions:  Elevation  of  temperature,  1.2°;  typical  tuber- 
culin curve;  and  the  production  of  a  temperature  above  any  observed  before  injec- 
tion or  during  the  first  day  after  injection.  The  final  results  will  be  published  in  a 
forthcoming  article  by  the  author. 

Antifebrin  used  in  masking-  the  effects  of  tuberculin,  A.  Gregoire  and 
J.  Hendkick  (Bui.  Agr.  [Brussels],  20  (1904),  No.  3,  pp.  445,  446).—  The  authors 
describe  in  considerable  detail  a  technical  method  for  detecting  this  fraud  by  an 
examination  of  the  urine.  The  drug  may  be  demonstrated  by  means  of  the  usual 
tests  for  acetanilid.  It  was  found  that  paramidophenol  could  be  detected  in  a  solu- 
tion of  1:10,000,000.  The  same  test  proved  serviceable  in  demonstrating  salicylic 
acid,  which  is  also  used  occasionally  in  masking  a  tuberculin  reaction. 

Tuberculosis  in  bogs,  L.  L.  Lewis  (Oklahoma  Sta.  Bui.  63,  j)p.  8). — The  milk  of 
tuberculous  cows  was  fed  to  pigs  in  considerable  quantities  for  a  period  of  2 
months.  The  experiment  showed  that  such  milk  contained  tubercle  bacilli  and 
was  pathogenic  for  hogs,  some  of  which  died  of  generalized  tuberculosis. 

The  physical  symptoms  even  in  serious  cases  of  tuberculosis  in  hogs  were  not  very 
marked.  The  infected  hogs  were  tested  with  tuberculin  for  the  purpose  of  learning 
the  value  of  this  reagent  in  diagnosing  tuberculosis  in  hogs.  It  was  found  that  in 
hogs  which  were  not  used  to  being  handled,  the  mere  taking  of  the  temperature 
caused  an  elevation  of  1  to  2  degrees.  In  general,  however,  the  results  obtained 
from  the  tuberculin  test  were  thoroughly  reliable. 

Anthrax  in  Wisconsin  (  Wisconsin  Sta.  Rpt.  1903,  pp.  256-258).—  This  is  a  sum- 
mary of  the  following  articles:  Outbreak  of  Anthrax  Traceable  to  Tannery  Refuse, 
by  H:  L.  Russell,  and  Experiments  on  Treatment  of  Anthrax  Hides  with  Formal- 
dehyde Solutions,  by  E.  G.  Hastings  (E.  S.  R.,  13,  p*  91). 
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Artificial  immunity  of  rabbits  toward  anthrax,  < ).  Bail  (( 'entbl.  I  la  1,1.  u.  Par.,  1. 
Abt.,Orig.,86  (1904),  No.  -'•  i'l>-  266-272). — The  experiment  carried  out  by  the  author 
indicates  that  in  rabbits  the  leucocytes  play  a  more  important  rule  than  the  serum  in 
the  production  of  immunity.  There  appeared  to  l>e  no  constant  relation  between 
the  precipitating  and  protecting  power  of  rabbit  blood  with  regard  to  anthrax.  The 
authiir  describes  his  bacteriological  methods  and  gives  notes  <>n  further  experiments 
in  which  the  serum  of  chickens  and  sheep  was  used  in  artificially  immunizing  rabbits 
to  anthrax. 

The  occurrence  of  anthrax  in  the  horse,  Fkancke  (  Fortschr.  TV/.  Hyg.,  .'  (  1904  ), 
No.  3,  pp.  81,  8..'). — Notes  on  anthrax  as  observed  in  the  horse.  Details  are  given 
on  the  symptoms  and  pathological  anatomy  of  equine  anthrax  contracted  from  an 
affected  cow.  Infection  apparently  took  place  through  a  skin  wound  in  the  neck 
region.     No  alterations  could  lie  observed  in  the  intestines. 

Generalized  actinomycosis,  A.  Assmann  (Dent.  Tierarztl.  Wchnschr.,  12  (1904), 
No.  7,  pp.  63,  04). — Contrary  to  the  generally  accepted qpinion,  the  author  maintains 
on  the  basis  of  extensive  statistics  that  generalized  actinomycosis  is  of  comparatively 
frequent  occurrence.  Detailed  notes  are  given  on  the  clinical  history  and  post-mortem 
appearance  of  11  such  cases  in  cattle  and  hogs.  From  these  notes  it  appears  that  a 
great  variety  of  parts  and  organs  may  be  simultaneously  affected  by  actinomycotic 
lesions. 

Milk  fever  in  cows  which  have  not  calved  and  the  etiology  of  milk  fever, 
G.  Meier  (Berlin.  Tierarztl.  Wchnschr.,  1904,  No.  6,  pp.  89-92). — An  elaborate  account 
is  presented  of  the  nature  of  milk  fever  with  critical  references  to  the  literature  of 
the  subject. 

Detailed  clinical  notes  are  given  on  5  cases  of  the  disease  in  cows  which  had  calved 
from  4  to  8  months  previously.  The  author  states  that  many  other  such  cases  have 
come  under  his  observation.  In  such  cases  there  is  apparently  no  connection 
between  calving  and  the  disease.  The  author  believes  that  previously  announced 
hypotheses  concerning  the  nature  of  milk  fever  must  be  abandoned.  The  idea  that 
the  disease  is  an  intoxication  is  combated  and  discarded. 

In  the  author's  opinion  the  chief  cause  of  milk  fever  is  excessive  rations  of  concen- 
trated feeding  stuffs.  In  localities  in  which  the  disease  has  increased  most  rapidly, 
heavy  feeding  with  grains  (up  to  18  lbs.  per  day)  has  been  indulged  in  for  the  pur- 
pose of  increasing  the  milk  flow.  This  excessive  feeding  may  cause  an  unusual  flow 
of  blood  to  the  udder.  The  author  defines  milk  fever  as  a  cerebral  anemia  caused 
by  hyperemia  of  the  udder  and  digestive  apparatus. 

The  beneficial  results  obtained  by  pumping  air,  water,  or  other  fluids  into  the 
udder  are  explained  as  due  to  the  fact  that  thereby  the  excess  quantity  of  blood  is 
forced  out  of  the  udder.  The  name  cerebral  anemia  is  suggested  to  replace  milk 
fever. 

Infusion  of  air  into  the  udder  in  cases  of  milk  fever,  E.  Wissmann  (Berlin. 
Tierarztl.  Wchnschr.,  1904,  No.  9,  pp.  153,  154). — The  author  adopted  this  method  in 
the  treatment  of  15  cases  of  milk  fever,  with  complete  recovery  in  14  cases.  Recov- 
ery took  place  in  periods  ranging  from  20  minutes  to  20  hours.  The  most  important 
and  most  interesting  points  in  the  clinical  history  of  these  cases  are  presented  in  a 
tabular  form.  The  author  believes  that  mammitis  need  never  develop  as  a  result  of 
this  operation  if  ordinary  care  is  exercised  in  cleaning  the  instruments  and  filtering 
the  air. 

Lead  poisoning  in  cows,  Dohrmann  (Berlin.  Tierarztl.  Wchnschr.,  1904,  No.  5, 
pp.  69,  70). — In  most  cases  of  lead  poisoning  in  cows  observed  by  the  author  constipa- 
tion was  present,  but  less  often  a  pronounced  diarrhea  was  observed.  In  treating 
the  trouble  good  results  were  sometimes  obtained  by  administering  Glauber  salts. 
Sulphuric  acid,    however,   was    most  effective.     Badly  poisoned  animals  gradually 


VETERINARY    SCIENCE    AND    PRACTICE.  101 

become  much  emaciated.     It  is  better,  therefore,  to  slaughter  them  at  once  than  to 
undertake  the  tedious  and  uncertain  process  of  treatment. 

An  outbreak  of  acute  lead  poisoning-  in  cows,  Pammaxx  (Deut.  Tierarzth 
Wchnachr.,  12  (1.904),  No.  1,  pp.  2,  <?).— In  a  herd  of  30  cows  1'.)  became  poisoned 
with  lead  which  was  dep<  >sited  on  the  surface  of  sugar  beets,  together  with  silt  carried 
by  a  flood.  As  treatment  each  cow  received  Glauber  salts  in  250  gm.  doses  3  times 
daily.    Recovery  took  place  in  15  of  the  19  affected  cows  after  a  period  of  1  to  3  days. 

Manual  separation  of  the  retained  after-birth  in  cows,  P.  Grunth  (Ztschr. 
Thiermed.,  8(1904),  No.  3-4,  pp.  220-232).— The  literature  of  the  subject  is  discussed 
in  connection  with  numerous  bibliographical  references.  Notes  are  given  on  the 
results  obtained  from  rendering  manual  assistance  in  the  removal  of  the  after-birth 
within  24  hours  after  calving.  The  author  believes  that  this  is  a  desirable  practice 
in  all  cases. 

Prevention  of  white  scour  in  calves  (Bd.  Agr.  and  Fisheries  [London],  Leaflet 
101,  pp.  2). — In  preventing  this  disease  thorough  disinfection  of  the  premises  is 
recommended,  together  with  antiseptic  treatment  of  the  navel  immediately  after  birth. 

Milk  treated  with  formalin,  a  new  remedy  for  calf  dysentery,  M.  Rummer 
(ZtsrJn:  Thiermed.,  8  (1904),  No.  3-4,  pp.  289-291 ).  —Some  evidence  has  been  obtained 
in  favor  of  the  belief  that  cows  which  have  been  immunized  against  tuberculosis  by 
the  method  of  von  Behring  yield  milk  containing  immune  bodies  and  tending  to 
increase  the  resisting  power  of  calves  and  children  toward  tuberculosis. 

Proceeding  on  this  basis  it  seemed  desirable  to  find  a  method  of  milk  sterilization 
which  would  not  destroy  the  immune  bodies  in  the  milk.  Pasteurization  has  such 
effect.  Resort  was  therefore  had  to  the  use  of  formalin.  It  was  found  that  milk 
could  be  sterilized  and  preserved  for  long  periods  by  adding  formalin  at  the  rate  of 
1 : 4,000.  Milk  containing  that  proportion  of  formalin  had  no  bad  effect  on  calves  or 
children  and  was  found  to  be  very  efficient  in  preventing  and  curing  calf  dysenterv. 

Preventive  treatment  for  infectious  dysentery  of  calves,  A.  Trost  (Ztschr. 
Tliiermed.,8  (1904),  No.  3-4,  pp.  291-293). — An  outbreak  of  this  disease  is  described 
in  which  finally  all  the  calves  on  the  estate  died.  Endovenous  injections  of  0.05  per 
cent  eollargol  were  tried  on  14  calves.  All  calves  which  were  treated  within  a  few 
hours  after  "birth  remained  healthy.  A  few  of  those  which  were  not  immediately 
injected  developed  the  disease,  but  only  3  died. 

Can  the  "  Piroplasma  bigeminum"  find  a  habitat  in  the  human  subject? 
A.  Lixgard  (Centhl.  Bakt.  u.  Par.,  l.Abt.,  Orig.,36  (1904),  No.  2,  pp.  214-216,  pi.  /).— 
Brief  notes  are  given  on  the  variations  in  form  of  the  blood  parasite  of  Te\as  fever 
under  different  conditions.  The  author  discusses  in  some  detail  a  case  of  a  cattle 
attendant  who  developed  a  disease  closely  resembling  Texas  fever  while  associated 
with  cattle  affected  with  this  disease.  Blood  parasites  were  found  which  could  not 
be  distinguished  from  those  of  Texas  fever. 

Preliminary  report  on  the  study  of  rinderpest  of  cattle  and  carabaos  in 
the  Philippine  Islands,  J.  W.  Joblixg  (Philippine  Dept.  Int.,  Bureau  Govt.  Lab. 
[Pub.],  1903,  No.  4,  PP-  22,  pi.  1). — A  general  discussion  of  the  symptoms,  preven- 
tion, and  treatment  of  rinderpest,  In  preventing  the  disease  the  best  results  are 
obtained  by  the  serum  method.  The  advantages  of  this  method  consist  in  the  facts 
that  no  reaction  is  produced;  no  suppression  of  milk  flow  occurs;  immunity  is  almost 
immediately  developed,  and  no  abortion  occurs.  The  amount  of  serum  required  is 
15  to  20  cc.  according  to  the  susceptibility  of  the  animal. 

It  is  argued  that  by  applying  preventive  inoculation  to  all  animals  now  in  the 
Philippines  and  to  all  animals  imported  hereafter  the  disease  can  be  eradicated  in 
the  islands.     No  treatment  is  satisfactory. 

A  report  on  hemorrhagic  septicemia  in  animals  in  the  Philippine  Islands, 
P.  G.  Woolley  and  J.  W.  Joblixg  (Philippine  Dept.  Int.,  Bureau  Govt.  Lab.  [Pub.], 
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190S,  No.  9,  pp.  W).— This  disease  firsl  appeared  in  the  Philippines  in  cattle  imported 
from  Shanghai  in  1903. 

Notes  are  given  on  the  history  of  this  outbreak  and  on  the  distribution  of  the  dis- 
ease throughoul  the  world.  The  clinical  symptoms  and  lesion?-  in  13  cases  in  carabaos 
are  described  in  detail.  Acute  and  chronic  cases  were  noted.  Classified  according 
to  pathological  lesions  the  disease  presents  two  types,  the  pulmonary  and  the  septi- 
cemic. The  same  organism  was  isolated  from  both  types  of  cases.  In  laboratory 
experiments,  this  organism  proved  pathogenic  for  guinea  pigs,  rabbits,  monkey-. 
do<_'s,  and  chickens.  Thus  far  the  authors  have  been  unable  to  obtain  any  serum  of 
value  in  treating  or  preventing  the  disease. 

Some  pulmonary  lesions  produced  by  the  bacillus  of  hemorrhagic  septi- 
cemia of  carabaos,  P.  (i.  Woolley  (  Philippine  Dept.  Int.,  Bureau  Govt.  Lab.  [Pw6.], 
1903,  No.  12,  pp.  11). — The  different  kinds  of  pathological  lesions  produced  by  this 
disease  are  described  in  detail.  In  one  carabao  the  lesions  were  almost  identical 
with  those  of  pleuro-pneumonia.  Smear  cultures  from  the  cardiac  blood  killed 
guinea  pigs  within  20  hours. 

In  another  case  there  were  small  pericardial  hemorrhages  about  the  base  of  the 
heart.  The  organism  isolated  from  this  case  was  pathogenic  for  monkeys,  small 
birds,  guinea  pigs,  and  rabbits.  In  a  third  case  in  a  horse  the  lungs  showed  con- 
gestion, the  air  cells  were  distended,  and  the  fihrous  tissue  was  increased  in  amount. 
The  author  is  unable  to  explain  how  the  organism  of  hemorrhagic  septicemia  gained 
access  to  the  lungs  in  these  3  cases. 

Bronchitis  due  to  barley  chaff,  Behrens  (Dcut.  Tierdrztl.  Wchnschr.,  12  (1904), 
No.  7,  pp.  62,  63). — An  outbreak  of  bronchitis  in  sheep  led  to  the  institution  of 
experiments  to  determine  whether  dry  cotton-seed  meal  could  cause  the  disease. 
Negative  results  were  obtained  from  these  experiments  with  sheep.  Further  obser- 
vations, however,  showed  conclusively  that  the  inhalation  of  barley  chaff  may  cause 
fatal  bronchitis  in  cattle. 

In  one  case  due  to  this  cause  the  lungs  were  found  to  be  hepatized,  especially  in 
the  anterior  portions.  An  examination  of  microscopic  preparations  from  the  lungs 
and  bronchi  disclosed  the  fact  that  the  tissue  had  been  punctured  and  irritated  by 
fragments  of  barley  chaff. 

Sheep  scab  in  Tasmania  (Agr.  Jour.  Cape  Good  Hope,  24  (1904),  No.  6,  pp.  730- 
732) . — A  brief  statement  of  how  the  disease  was  exterminated  in  Tasmania  within  a 
period  of  8  years.     The  dip  used  was  made  of  lime  and  sulphur. 

Necrosing  mastitis,  Zobel  (Deut.  Tierdrztl.  Wchnschr.,  12  (1904),  No.  11,  pp.  101, 
102,  fig.  1). — The  symptoms  and  pathological  anatomy  of  this  disease  are  described 
with  especial  reference  to  a  case  in  a  goat.  This  case  was  of  13  weeks'  standing  and 
a  large  abscess  had  formed  and  broken.  The  case  was  diagnosed  as  parenchymatous 
mastitis. 

Horse  sickness  and  its  prevention,  R.  Koch  (Agr.  Jour.  Cape  Good  Hope,  24 
(1904),  No.  6,  pp.  663-675) . — The  author  found  that  in  order  to  secure  uniform  results 
in  the  production  of  artificial  immunity  to  horse  sickness  it  is  necessary  to  give  care- 
ful attention  to  the  preparation  of  the  virus  and  serum.  Both  of  these  products  can 
be  preserved  for  a  long  period. 

For  the  sake  of  economy  it  is  desirable  that  the  virus  be  just  strong  enough  to 
cause  an  attack  of  the  disease,  and  that  the  serum  be  capable  of  holding  the  disease 
within  safe  limits.  When  this  method  is  further  perfected  the  author  hopes  that  the 
process  of  immunizing  susceptible  horses  will  not  require  more  than  4  to  6  wreeks. 
Detailed  directions  are  given  for  the  preparation  of  both  virus  and  serum. 

Horse  sickness,  R.  Koch  (Natal  Agr.  Jour,  and  Min.  Rec,  7  (1904),  No.  5,  pp. 
479-481). — Immune  horses  were  secured  and  inoculated  with  virulent  blood  in  order 
to  intensify  the  immunity.     A  maximum  dose  of  2,000  cc.  was  injected  without  bad 
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effects.  After  this  process  had  heen  continued  for  several  months  the  serum  of 
treated  animals  was  found  to  have  considerable  protective  power. 

Experiments  on  5  horses  demonstrated  that  serum  from  treated  animals  is  capable 
of  protecting  susceptible  animals  from  lethal  doses  of  virulent  blood.  The  serum 
has  no  striking  curative  properties.  It  is  not  hemolytic,  and  causes  no  hemoglobi- 
nuria. By  means  of  combinations  of  virus  and  serum  it  was  found  possible  to  pro- 
duce a  mild  form  of  horse  sickness,  which  in  turn  conferred  a  lasting  immunity  from 
the  disease.  The  author  believes  that  a  practical  method  of  immunization  has  been 
found. 

A  preliminary  report  on  trypanosomiasis  of  horses  in  the  Philippine 
Islands,  W.  E.  Mcsorave  and  X.  E.  Williamson  (Philippine  Dept.  Int.,  Bureau 
Govt.  Lab.  [Pub.],  1903,  No.  3,  {>/>.  $6,  }>lx.  ,.'). — The  authors  discuss  the  history  of  the 
epidemic  in  the  Philippines,  the  mode  of  transmission,  symptoms,  diagnosis,  and 
preventive  measures.  The  position  is  taken  that  infection  occurs  through  skin 
wounds  produced  by  biting  flies,  fleas,  lice,  mosquitoes,  etc.  Apparently,  infection 
can  not  take  place  through  the  healthy  intestines.  The  authors'  experiments  con- 
firm this  belief. 

The  symptoms  and  lesions  are  described  in  considerable  detail.  In  the  Philippines 
the  disease  is  invariably  fatal  to  horses.  Thus  far  the  authors  have  not  observed  the 
disease  in  cattle  or  carabaos.  In  preventing  the  spread  of  this  disease  proper  quaran- 
tine and  sanitary  measures  should  be  adopted.  It  is  urged  that  all  animals  affected 
with  the  disease  be  immediately  destroyed  and  that  the  carcasses  lie  burned  or  that 
flies  and  other  biting  insects  be  prevented  from  gaining  access  to  the  body. 

Poisoning-  from  harmful  and  adulterated  feed  stuffs,  Eoehne  (Berlin. 
Tieriirztl.  Wehnschr.,  1904,  No.  4,  pp.  ■~>9-61). — Several  hogs  were  fatally  poisoned  by 
eating  rye  meal.  Post-mortem  examination  showed  an  inflammatory  condition  of 
the  intestinal  mucous  membrane.  Petechia:'  were  observed  on  the  auricles  of  the 
heart.  The  cause  of  poisoning  was  not  definitely  determined.  Similar  cases  were 
observed  in  other  animals. 

Certain  cases  were  evidently  due  to  adulteration  of  the  milling  products  used  as 
feed.  Samples  of  rye  studied  by  the  author  contained  8.25  per  cent  of  corn-cockle 
seed.  It  was  found  that  corn  cockle  exercised  a  poisonous  action  on  hogs.  The  seed 
of  the  hairy  vetch  was  also  shown  to  be  poisonous  to  hogs  although  the  green  forage 
was  very  palatable  and  quite  harmless.  The  author  recommends  a  stricter  inspec- 
tion of  feeding  stuffs  and  severe  punishment  for  the  sale  of  adulterated  feed.  It  is 
believed  that  in  certain  localities  the  loss  of  swine  from  poisonous  feeds  is  as  great  as 
from  infectious  diseases. 

Results  from  fighting  swine  erysipelas  in  the  Grand  Duchy  of  Hessen, 
1901-1903,  Lorenz  (Ztschr.  Thiermed.,  8  {1904),  No.  3-4,  pj>.  201-281,  dgm.  1)  .— 
The  results  of  preventive  vaccination  under  government  auspices  in  the  control  of 
this  disease  have  proved  to  be  very  encouraging.  Vaccinated  animals  have  been 
protected  against  infection  and  swine  erysipelas  has  not  been  spread  by  the  extensive 
adoption  of- vaccination,  as  claimed  by  certain  authors.  The  expense  of  vaccination 
is  not  great  and  is  justified  by  the  results.  The  extensive  data  upon  which  the 
author's  discussion  is  based  are  presented  in  tabular  form. 

Swine  plague  and  fowl  cholera,  Georges  {Berlin.  Tierarztl.  Wehnschr.,  1904,  No. 
l,pp.  5,  6').— Attention  is  called  to  the  close  relationship  between  these  two  diseases. 
A  seri<  >us  outbreak  of  swine  plague  occurred  on  an  estate  where  the  disease  was  pre- 
viously unknown  but  where  fowl  cholera  had  prevailed  extensively.  The  affected 
hogs  had  been  allowed  to  run  in  the  chicken  yard. 

A  second  outbreak  of  swine  plague  occurred  under  similar  circumstances  and  with 
much  more  convincing  evidence  of  the  relationship  between  this  disease  and  fowl 
cholera.     Feed  which  had  been  contaminated  by  the  diseased  hogs  was  fed  to  geese 
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with  the  result  that  all  the  geese  died  of  fowl  cholera.  Ct  is  recommended  thai  hi  gg 
and  domestic  fowls  be  kept  in  separate  yards. 

Swine  plague  and  fowl  cholera,  Kleinpaul  >  Berlin.  Tierarztl.  Wchnschr.,  1904, 
No.  9,  p.  156).  fn  opposition  to  Georges,  the  author  takes  the  position  that  the 
simultaneous  occurrence  of  these  diseases  on  the  same  estate  furnishes  no  evidence 
of  their  relationship  or  identity.  Attention  is  called  to  the  fact  that  both  .-wine 
plague  and  fowl  cholera  are  of  almost  universal  distribution  and  must  sometimes 
occur  simultaneously  in  one  Ideality. 

Fowl  cholera,  A.  Ii.  Ward  (California  Sta.  Bui.  156,  pp.  Jin. — Fowl  cholera 
occurred  in  a  serious  outbreak  in  California  in  i903,  and  this  outbreak  gave  an  oppor- 
tunity to  the  author  to  study  the  disease.  It  appeared  to  he  very  rapidly  fatal,  a 
lame  percentage  of  infected  fowls  dj  ing  within  3  days  after  exposure.  It  was  found 
to  be  an  easy  matter  to  infect  healthy  fowls  by  feeding  them  on  the  entrails  and 
flesh  of  birds  dead  of  the  disease.  Infection  may  also  be  spread  to  some  extent  by 
means  of  the  fluid  which  drips  from  the  beaks  of  infected  fowls. 

Experiments  were  carried  on  in  disinfecting  poultry  houses  by  means  of  crude  car- 
bolic acid  and  crude  sulphuric  acid  mixed  in  equal  proportions  at  the  rate  of  \  gal.  of 
each  to  20  gal.  of  water.  This  mixture  was  effective,  but  was  objectionable  on 
account  of  ruining  clothing  and  rubber  hose  and  producing  sores  on  the  skin  of  the 
workmen.  Crude  carbolic  acid  used  alone  was  objectionable  on  account  of  the  diffi- 
culty in  keeping  it  mixed  with  water.  Crude  carbolic  acid  and  phenolene  used  in 
equal  parts,  mixed  at  the  rate  of  \  gal.  each  to  20  gal.  of  water,  proved  very  satis- 
factory. 

In  order  to  supplement  the  general  process  of  disinfection  by  further  preventive 
measures,  the  author  tested  the  effect  of  adding  corrosive  sublimate  to  the  drinking 
water  at  the  rate  of  1  part  to  2,000.  No  injurious  effects  were  produced  upon  the 
birds.  The  result  of  these  two  disinfectant  measures  was  rapidly  to  reduce  the  death 
rate  and  ultimately  to  eradicate  the  disease.  In  controlling  fowl  cholera  the  author 
recommends,  as  one  of  the  most  important  remedies,  the  burning  or  burying  of  dead 
fowls,  or  preferably  their  destruction,  as  soon  as  the  slightest  symptoms  are  shown. 

The  symptoms  of  fowl  cholera  are  punctiform  hemorrhages  upon  the  heart  and 
similar  whitish  spots  on  the  liver.  The  first-named  lesion  is  present  in  all  cases,  and 
the  second  in  more  than  half  of  the  cases.  The  excreta  are  yellowish,  and  the  birds 
refuse  to  eat  but  appear  to  be  thirsty.  A  marked  drowsiness  is  observed  together 
with  a  rising  of  temperature.  Turkeys  seem  to  be  affected  in  the  same  manner  as 
common  fowls.  The  behavior  of  the  fowl-cholera  bacillus  upon  various  nutrient 
media  is  described,  and  notes  are  given  on  its  reaction  to  heat  and  disinfectants. 
The  organism  appears  to  be  pathogenic  for  various  fowls  and  pigeons,  as  well  as  for 
guinea  pigs. 

Phosphorus  poisoning  in  fowls,  Schmutzer  (Berlin.  Tierarztl.  Wchnschr.,  19r>4, 
No.  .5,  pj).  70,  71). — Phosphorus  poisoned  fowls  showed  p>ronounced  opisthotonus 
just  before  death.  The  odor  of  phosphorus  was  present  in  the  stomach  contents. 
.The  phenomenon  of  phosphorescence  was  observed  when  the  stomach  contents  were 
rubbed  between  the  fingers  in  a  dark  room.  Kcchymoses  on  the  surface  of  the  heart 
constitute  an  almost  constant  pathological  alteration  in  cases  of  phosphorus  poisoning. 

A  new  fatal  eye  disease  of  pheasants  (  Berlin.  Tierarztl.  Wchnschr.,  1904,  N>>  A 
pp.  28,  29). — During  the  progress  of  the  disease  described  in  this  paper  the  cornea  of 
affected  pheasants  became  cloudy.  Later  a  purulent  process  developed,  resulting  in 
an  abscess  of  considerable  size  and  involving  the  supraorbital  space.  Death  took 
place  in  all  cases  after  about  10  days.  The  application  of  antiseptic  washes  seemed 
to  hasten  the  fatal  outcome  rather  than  check  the  disease. 

An  interesting  tapeworm  of  pigeons,  K.  Wolffhugel  (Berlin.  Tierarztl. 
]Yelmschr.,  1904,  No.  S,  pp.  45-48,  figs.  4)- — Detailed  notes  are  given  on  the  anatomi- 
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cal  peculiarities  of  Bertia  delafondias  found  in  tin- small  intestines  of  the  common 
pigeon.      The  literature  of  the  subject  is  briefly  reviewed. 

A  bacillus  found  in  eggs,  L.  Palmans  (Bui.  Agr.  [Brussels],  20(1904),  No.  S, 
pp.  447-452). — A  bacillus  was  isolated  from  hens'  eggs  and  was  found  to  he  patho- 
genic for  guinea  pigs  l>ut  not  for  pigeons,  rabbits,  or  chickens  when  inoculated  in 
small  doses.  Morphologically  the  organism  could  hardly  he  distinguished  from  the 
anthrax  bacillus,  which  it  also  closely  resembled  in  its  behavior  on  various  culture 
media.  The  author  suggests  that  this  organism  may  he  a  parent  form  of  Bacillus 
anthracis  and  B.  subtilis. 

The  formation  of  toxins  by  rabies  virus,  <  >.  1 1  eller  and  E.  Bertarelli  ( ( 'entbl. 
Ball.  a.  P,,,\,  1.  Alt.,  On,,.,  ,36  (1904),  No.  .',  pp.  216-222).—  The  literature  of  this 
subject  is  critically  discussed  in  connection  with  a  short  bibliography.  The  purpose 
of  the  authors'  experiments  was  to  determine  whether  rabies  toxins  are  combined 
with  certain  bodies  or  are  free  in  the  fluids  of  the  tissues.  The  brain  and  spinal 
cord  of  rabid  rabbits  were  tested  with  this  object  in  view . 

It  was  found  that  the  brain  substance  of  rabid  animals  is  toxic,  while  that  of 
normal  animals  is  toxic  to  a  smaller  extent.  The  symptoms  produced  by  rabies 
toxin  are  not  uniform  or  constant.  Experimental  animals  gradually  acquired  a  cer- 
tain resisting  power  toward  repeated  injections  of  brain  substance.  Xo  immunity  is 
produced,  however,  by  inoculation  of  noninfectious  material. 

Chorea  in  dogs,  E.  Joest  (Ztschr.  Thiermed.,  8  (1904),  A'-/.  3-4,  pp.  179-201). — 
The  literature  of  this  subject  is  critically  reviewed,  together  with  detailed  notes  on  a 
case  observed  by  the  author.  The  symptoms  in  all  cases  appear  to  be  quite  similar, 
the  most  characteristic  symptom  being  irregular  muscle  contractions.  The  disease 
runs  a  slow  course,  with  ultimate  recovery  in  most  cases.  Chorea  is  almost  without 
exception  a  sequela  of  distemper.  Human  and  canine  chorea  have  much  in  common. 
Both  occur  after  infectious  diseases  and  are  accompanied  by  almost  identical  lesions 
in  the  central  nervous  system. 

Salipyrin  poisoning  in  dogs  infested  with  Ascaridae,  Haase  i  Berlin.  Tierarztl. 
Wchnschr.,  1904,  No.  5,  p.  70). — The  administration  of  salipyrin  in  small  doses  to 
dogs  was  found  to  produce  epileptiform  spasms  and  acute  gastritis,  followed  by 
death.  The  dogs  were  infested  with  Ascaris  mystax,  which  had  already  brought 
about  a  serious  intestinal  catarrh. 

The  extirpation  of  wild  carnivora,  J.  M.  Orpen  (Agr.  Jour.  Cape  Good  Hope, 
24  (1904),  No.  i':.  pp.  689-694). — Attention  is  called  to  the  danger  from  the  spread  of 
rahies  in  southern  Africa.  In  order  to  prevent  this  the  author  recommends  the 
destruction  of  all  carnivorous  animals  which  may  carry  the  disease.  Various  meth- 
ods of  trapping,  poisoning,  or  otherwise  killing  carnivora,  including  rats,  are 
described. 

AGRICULTURAL  ENGINEERING. 

Irrigation  in  humid  climates  f  Wisconsin. Sta.  lij>t.  1903,  j>/>.  318-332). — A  sum- 
mary of  investigations  during  the  Id  years  ending  with  19011  The  following  articles 
are  included: 

Amount  nf  watt  r  n-  cessary  for  the  production  <>/  a  pound  of  dry  matter,  by  E.  H.  King 
(pp.  318-322). — The  Amount  of  Water  Required  to  Produce  a  Pound  of  Dry  Matter 
in  Barley,  Oats,  Corn,  Clover,  and  Peas  in  Wisconsin  (E.  S.  R.,  5,  p.  484);  The 
Amount  of  Water  Required  to  Produce  a  Pound  of  Dry  Matter  in  Wisconsin  (E.  S.  R., 
7,  p.  567);  The  Number  of  Inches  of  Water  Required  for  a  Ton  of  Dry  Matter  in 
Wisconsin  (  E.  S.  R.,  8,  p.  293);  The  Importance  of  Right  Amount  and  the  Right 
Distribution  of  Water  on  Crop  Production  (  E.  S.  R.,  10,  p.  74(3). 

Amount  of  water  needed  for  maximum  crops  under  field  conditions  (pp.  323-332). — 
The  Influence  of  the  "Water  Pumped  on  the  Yield  of  Crops  Grown  on  tin'  Area,  by 
F.  H.  King  (E.  S.  R.,  8,  p.  295);  Experiments  in  Irrigation,  by  F.  H.  King  (E.  S.  R., 
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8,  p.  7:;.".;  (.t,  p.594);  The  Importance  of  the  Right  Amount  and  Right  Distribution 
of  Water  on  Crop  Production,  by  F.  II.  King  (E.  S.  R.,  10,  p.  746;  11,  p.  537);  The 
Influence  of  the  Right  Amount  and  Right  Distribution  of  Water  on  Crop  Produc- 
tion, by  F.  II.  King  I  E.  S.  R.,  12,  ]».  40:  13,  pp.  34,  936);  Relation  of  Crop  Produc- 
tion to  Amount  of  Water  Available  and  Method  of  Cultivation,  by  A.  R.  Whitson 
(E.  S.  R.,  14,  p.  955). 

The  right  way  to  irrigate,  J.  A.  Widtsoe  and  W.  W.  McLaughlin  (  Utah  Sta. 
Bid.  86,  i>i>.  5S-101,  pis.  8,  figs.  .'.:\.—  This  is  a  popular  exposition  of  some  of  the 
results  reported  in  Bulletin  SO  of  the  Utah  Station  (E.  S.  R.,  15,  p.  655). 

An  irrigation  system  in  the  region  of  Hyeres,  J.  Farcy  {Jour.  Agr.  Prat., 
n.  ser.,  7  (1904),  No.  9,  j>/>.  619-622,  figs.  .').— A  system  for  irrigating  about  75  acres 
from  wells  is  described. 

The  railroads  and  the  wagon  roads  (  U.  S.  Dept.  Agr.,  Office  of  Public  Road 
Inquiries  Circ.  37,  pp.  4)- — This  paper  was  read  by  A.  L.  Craig,  general  passenger 
agent  of  the  Oregon  Railroad  and  Navigation  Co.,  before  the  Oregon  State  Good 
Roads  Association  at  its  first  annual  convention,  held  in  Portland,  October  24,  1903. 

List  of  National,  State,  and  local  road  associations  and  kindred  organi- 
zations in  the  United  States  (  U.  S.  Dept.  Agr.,  Office  of  Public  Road  Inquiries 
Circ.  36,  ret:,  pp.  14). 

Problems  in  farm  mechanics,  F.  II.  King  (  Wisconsin  Sta.  Rpt.  1903,  pp.  346- 
353). — A  summary  of  investigations  during  the  10  years  ending  with  1903.  The 
following  articles  are  included: 

Silos  (pp.  346-349).— The  Construction  of  Silos  (E.  S.  R.,  3,  p.  248),  The  Construc- 
tion of  Silos  and  the  Making  and  Handling  of  Silage  (E.  S.  R.,  9,  p.  393),  Silage  and 
the  Construction  of  Modern  Silos  (E.  S.  R.,  12,  p.  495). 

Country  roads  (pp.  349-352). — Principles  of  Construction  and  Maintenance  of 
Country  Roads  (.E.  S.  R.,  11,  p.  1095). 

Feed  grinding  (pp.  352,  353). — Experiments  in  Grinding  with  Small  Steel  Feed 
Mills  (E.  S.  R.,  12,  p.  492). 

The  history,  construction,  and  critical  examination  of  mowing  machines, 
A.  Nachtweh  (Landw.  Jahrb.,  32  (1903),  No.  5-6,  pp.  655-772,  pis.  6,  Jigs.  111).— The 
history  of  the  development  of  the  mowing  machine  is  reviewed,  the  general  con- 
struction of  such  machines  is  discussed,  and  results  of  detailed  examinations  of  a 
large  number  of  makes  are  reported. 

Electricity  in  agriculture,  E.  (Iiarini  (Uclectricitc  agricole.  Lausanne:  Socitti 
Suisse  d' Edition;  Paris:  Fischbacher  [1904],  ]>}>•  162,  ill.;  rev.  in  Jour.  Agr.  Prat.,  n. 
ser.,  7  (1904),  No.  16,  p.  525). 

MISCELLANEOUS. 

Twenty-Seventh  Annual  Report  of  Connecticut  State  Station,  1903  (Con- 
necticut State  Sta.  Rpt.  1903,  pp.  XIV). — These  pages  accompanying  part  5  of  the 
report  of  the  station  for  the  year  ended  October  31,  1903,  contain  an  announcement 
concerning  the  work  of  the  station;  a  brief  report  of  the  board  of  control  on  the 
work  of  the  station  during  the  year,  and  a  financial  statement  for  the  year  ended 
September  30,  1903. 

Thirty-Seventh  Annual  Report  of  the  Connecticut  State  Board  of  Agri- 
culture, 1903  {Connecticut State Bd.  Agr.  Rpt.  1903,  pp.  325). — Among  the  addresses 
delivered  at  the  meeting  of  the  board  held  in  December,  1903,  and  published  in  this 
report,  are  the  following:  Agricultural  Fairs  Improvement,  by  H.  B.  Cowan;  Dairy- 
ing in  France,  by  H.  E.  Alvord;  Evolution  of  Farm  Machinery  and  its  Effect  upon 
the  Life  and  Business  of  the  Farmer,  by  J.  M.  Hubbard;  Farmers'  Institutes,  by 
J.  Hamilton;  Intensive  Cultivation,  by  G.  M.  Clark;  Potato  Growing  in  Connecti- 
cut, by  A.  L.  Clinton;  Reminiscences  of  Thirty  Years  of  Agricultural  Science  in 
Connecticut,  by  W.  O.  Atwater;  The  Corn  Crop  in  Connecticut,  by  E.  H.  Jenkins; 
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The  Commercial  Bide  of  Fruit  Growing,  by  J.  H.  Hale;  The  Cow  Feeder's  Great 
Problem,  by  F.  S.  Cooley;  The  Decline  in  the  Value  of  New  England  Land — How 
to  Arrest  and  Improve  it,  by  G.  T.  Powell;  and  The  Education  of  the  American 
Farmer,  by  K.  L.  Butterfield. 

Annual  Report  of  Idaho  Station,  1903  (  Idaho  Sta.  Rj>t.  1903,  pp.  34).— This 
contains  the  organization  list  of  the  station;  a  financial  statement  for  the  fiscal  year 
ended  June  30,  1903;  and  reports  of  the  director  and  heads  of  departments  on  the 
different  lines  of  station  work  during  the  year.  The  report  of  the  meteorologist  is 
noted  elsewhere. 

Sixteenth  Annual  Report  of  Louisiana  Stations,  1903  [Louisiana  sta*.  Rpt. 
Hi".:,  ]>]>.  ,.'.'f). — This  contains  reports  of  the  work  of  the  Sugar  Station  at  Audubon 
Park,  the  State  Station  at  Baton  Rouge,  and  the  North  Louisiana  Station  at  Calhoun; 
notes  of  the  geological  and  soils  surveys  being  made  in  the  State;  the  organization 
lists  of  the  stations,  and  a  financial  statement  for  the  fiscal  year  ended  June  30,  1903. 

Nineteenth  Annual  Report  of  Maine  Station,  1903  (Maine  Sta.  Rpt.  1 90S, 
pp.  219). — This  is  made  up  of  Bulletins  89-99  of  the  station  on  the  following  subjects: 
Experiments  in  orchard  culture  (E.  S.  R.,  15,  p.  39),  fertilizer  inspection  (E.  S.  R., 
15,  p.  26),  the  chinch  bug  in  Maine  (E.  S.  R.,  15,  p.  56),  feeding  stuff  inspection 
(E.  S.  R.,  15,  p.  287),  poultry  experiments  in  1902  (E.  S.  R.,  15,  p.  394),  fertilizer 
inspection  (E.  S.  R.,  15,  p.  348),  nitrate  of  soda  and  muriate  of  potash  as  top-dressing 
for  grass  land  (E.  S.  R.,  15,  p.  355),  dandelions  (E.  S.  R.,  15,  p.  360),  hawkweeds 
(E.  S.  R.,  15,  p.  372),  ginseng  (E.  S.  R.,  15,  p.  360),  cankerworms  (E.  S.  R.,  15, 
p.  381),  plant-house  aleurodes  (E.  S.  R.,  15,  p.  882),  wheats  and  flours  of  Aroostook 
County  (E.  S.  R.,  15,  p.  867),  potato  experiments  in  1903  (E.  S.  R.,  15,  p.  972),  notes 
on  the  Angora  goat  (E.  S.  R.,  15,  p.  996),  the  preservation  of  hen  manure  (E.  S.  R., 
15,  p.  958),  and  finances,  meteorology,  and  index  (E.  S.  R.,  15,  pp.,  956,  1025). 

Fifteenth  Annual  Report  of  New  Hampshire  Station,  1903  (  New  Hampshire 
Sta.  Bui.  104,  pp.  83-98). — This  includes  the  organization  list  of  the  station,  a  finan- 
cial statement  for  the  fiscal  year  ended  June  30,  1903,  and  brief  reports  of  the  vice- 
director  and  heads  of  departments.  The  report  of  the  chemist  contains  analyses  of 
a  number  of  samples  of  cattle  and  poultry  foods. 

Sixteenth  Annual  Report  of  Rhode  Island  Station,  1903  (Rhode  Island  Sta. 
Rpt.  1903,  pp.  173-300 +-  VII). — This  contains  the  organization  list  of  the  station; 
a  report  of  the  director  reviewing  the  different  lines  of  station  work  during  the  year 
and  calling  attention  to  the  needs  of  the  station;  departmental  reports  noted  else- 
where; a  financial  statement  for  the  fiscal  year  ended  June  30,  1903,  and  lists  of 
donations  and  exchanges. 

Twentieth.  Annual  Report  of  "Wisconsin  Station,  1903  (  Wisconsin  Sta.  Rpt. 
1903,  pp.  414)% — This  contains  the  organization  list  of  the  station;  a  report  of  the 
director;  a  description  of  the  new  agricultural  building  and  a  history  of  the  agricul- 
tural college  and  experiment  station  of  the  University  of  Wisconsin,  by  \V.  A.  Henry; 
numerous  articles  summarizing  the  work  of  the  experiment  station  during  the  last 
10  years;  lists  of  exchanges  and  acknowledgments,  and  a  financial  statement  for  the 
fiscal  year  ended  June  30,  1903. 

The  Royal  Agricultural  Academy  of  Bonn  [Poppelsdorf],  P.  Rolley  (Ann. 
Inst.  Nat.  Agron.,  2.  ser.,  3  (1904),  No.  1,  pp.  75-118,  figs.  8). — This  is  an  account  of 
the  history,  equipment,  and  organization  of  this  institution,  with  a  detailed  outline 
of  the  courses  of  instruction  and  statistics  as  regards  attendance. 

[Reports  of  the  agricultural  experiment  stations  in  Austria]  (Ztsc)n:  Landw. 
Versuchsw.  Oesterr.,  7  (1904),  No.  4,  pp.  '265-364). — This  includes  reports  of  the  fol- 
lowing experiment  stations:  Agricultural  Experiment  Station  for  Plant  Culture, 
Bri'inn;  Experiment  Station  of  the  Lower  Austrian  Agricultural,  Horticultural,  and 
Viticultural  Schools,  Feldsberg;  Agricultural  Chemical  Experiment  and  Seed  Con- 
trol Station,  Gratz;  Agricultural  Chemical  Experiment  Station  of  the  Royal  Imperial 
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Agricultural  Society  of  Carnithia,  Klagenfurt;  Agricultural  Chemical  Experiment 
Station  for  Carniola,  Laibach;  Chemical  Experimenl  Station,  Lobositz;  Agricultural 
Institute  and  Experimenl  Station,  St.  Michael-on-the-Etsch;  Agricultural  Physio- 
logical Experiment  station  of  the  Bohemian  Section  of  the  Agricultural  Council  for 
the  Kingdom  of  Bohemia,  Prague;  Experiment  Station  for  the  Sugar  Industry, 
Prague;  Agricultural  Botanical  Experimenl  station  of  the  Royal  Bohemian  Agricul- 
tural Academy  at  Tabor;  Station  for  Plant  Diseases  and  Plant  Protection  of  the 
Royal  Agricultural  Academy  of  Tabor;  Agricultural  Chemical  Experiment  Station 
of  the  State  Agricultural  Academy,  Tetschen-Liebvverd,  ami  the  Agricultural  Botan- 
ical Experiment  and  Seed  Control  Station,  Troppau. 

Rise  and  decline  of  extensive  agriculture  in  England,  H.  Levy  (  Entstehung 
und  Ruckgang  des  Landwirtschaftlichen  Grossbetriebes  in  England.  Berlin:  Julius 
Springer,  am;,  pp.  17  247). — The  origin  and  development  of  extensive  agriculture 
in  England  from  1750  to  1880  are  considered,  and  agricultural  conditions  as  existing 
at  present  are  discussed.  The  following  subjects  are  given  especial  attention:  Changes 
in  conditions  affecting  agricultural  production  and  markets;  size  of  farms;  economic 
causes  of  a  new  development  in  farm  management;  social  and  political  factors  in 
their  relation  to  agriculture  at  the  present  time;  economic  advantages  and  disadvan- 
tages of  farms  of  certain  sizes;  and  agricultural  societies. 

Agriculture  and  animal  husbandry  in  Norway,  1896-1900,  A.  N.  Kiak 
(Norges  Offic.  Statistik,  4-  ser.,  1903,  No.  72,  pp.  LIV+  252)  .—Statistical  data  are 
reported.  The  total  area  of  arable  land  in  Norway  is  given  as  213,847  hectares,  or 
0.66  per  cent  of  the  total  land  surface.  The  farms  numbered  159,255,  the  average 
size  of  each  being  1.34  hectares  (3.3  acres).  Potatoes,  oats,  barley,  and  rye  were  the 
leading  crops.  The  number  of  horses  was  172,999,  cattle  950,201,  sheep  998,819, 
goats  214,594,  swine  165,348,  reindeer  108,784. 

The  average  yield  of  milk  per  cow  was  1,279,  or  for  the  more  progressive  farmers, 
1,729  liters,  the  average  price  for  new  milk  10.78  ore  (2.89  cts.)  per  liter,  and  for 
butter  1.64  kroner  (44  cts.  )  per  kilogram.  The  total  number  of  creameries  was  783, 
of  which  number  765  received  a  total  of  very  nearly  170,000,000  kg.  of  milk. 
The  number  of  cheese  factories  was  62,  sixty  of  which  used  14,000,000  kg.  of 
milk. — f.  w.  woll. 

Report  of  committee  on  indexing  agricultural  literature,  A.  C.  True  et  al. 
(  f T.  S.  Dept.  Agr.,  Office  of  Experiment  stations  Circ.  54,  pp.  2). — This  report  has 
already  been  noted  ( E.  S.  R.,  15,  p.  324). 

The  relation  of  the  natural  sciences  to  agriculture  in  a  four-year  college 
course,  A.  C.  True  et  al.  (  U.  >S.  Dipt.  Agr.,  Office  of  Experiment  Station*  Circ.  ■'<■'<,  pp. 
15). — This  is  a  report  of  the  committee  on  methods  of  teaching  agriculture  of  the 
Association  of  American  Agricultural  Colleges  and  Experiment  Stations,  and  has 
already  been  noted  (E.  S.  R.,  15,  p.  325). 

Constitution  of  the  Association  of  American  Agricultural  Colleges  and 
Experiment  Stations,  as  amended  at  the  seventeenth  annual  convention  of 
the  association,  Washington,  D.  C,  November  17-19,  1903  (  V.  S.  Dept.  Agr., 
Office  of  Experiment  Stations  Circ.  56,  pp.  4)- 

Agricultural  exports  of  the  United  States,  1851-1902,  F.  H.  Hitchcock 
(  U.  S.  Dept.  Agr.,  Division  of  Foreign  Markets  Phil.  S4.  ]>p.  100,  dgm.  1). — A  statistical 
report  showing  the  quantity,  value,  and  average  price  of  the  various  agricultural 
products  exported  hy  the  United  States  during  each  fiscal  year  from  1851  to  1902, 
inclusive. 

Foreign  import  tariffs  on  grain  and  grain  products,  1903,  F.  H.  Hitchcock 
(  U.  S.  Dept.  Agr.,  Division  of  Foreign  Markets  Bui.  37,  pp.  59). 
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Alabama  College. — G.  H.  C.  Williams,  a  graduate  of  the  Pennsylvania  State  College, 
has  been  appointed  instructor  in  agriculture. 

Alaska  Station. — Fred  E.  Rader,  who  has  been  an  assistant  at  the  Sitka  Station 
since  the  spring  of  1900,  assumed  charge  of  the  station  at  Rampart  July  1.  For  want 
of  means  this  station  has  never  been  equipped,  although  Isaac  Jones  was  stationed 
there  from  August,  1900,  to  September,  1901.  He  cleared  a  patch  of  ground  and  suc- 
cessfully raised  winter  rye,  barley,  oats,  ami  hardy  vegetables.  When  he  resigned  in 
1901  the  funds  did  not  admit  of  putting  another  man  in  his  place,  but  now  that  the 
most  necessary  pioneer  work  has  been  done  at  the  other  stations,  the  Rampart  Sta- 
tion will  be  equipped  with  implements.  Land  will  be  cleared,  a  house  built,  and  a 
determined  effort  will  be  made  to  show  what  the  agricultural  capabilities  are  in  that 
region.  The  station  is  located  in  latitude  65°  30',  and  is  probably  the  most  northern 
agricultural  experiment  station  in  the  world. 

Arizona  Station. — V.  A.  Clark,  recently  assistant  in  horticulture  at  the  New  York 
State  Station,  has  been  elected  horticulturist  to  the  Arizona  Station,  and  will  be 
located  on  the  station  farm  at  Phoenix. 

Arkansas  University  and  Station. — G.  A.  Cole,  instructor  in  mathematics  ami  book- 
keeping in  the  college,  has  been  elected  to  succeed  C.  L.  Newman,  agriculturist  in  the 
college  and  station,  who  has  severed  his  connection  with  that  institution. 

California  University  and  Station. — C.  W.  Woodworth  has  been  promoted  from 
assistant  professor  to  associate  professor  of  entomology.  C.  M.  Haring  has  been 
appointed  instructor  in  veterinary  science  and  bacteriology.  F.  T.  Bioletti,  formerly 
of  this  station,  and  now  of  the  Elsenburg  School  of  Agriculture,  Cape  Colony,  has 
been  appointed  assistant  professor  and  viticulturist,  vice  E.  H.  Twight,  resigned. 

Colorado  College. — According  to  press  reports,  the  college  has  purchased  what  is 
known  as  the  "Model  Colorado  Farm,*'  adjacent  to  the  college  grounds,  to  be  used 
for  extending  the  work  of  the  college  and  station.  The  farm  comprises  80  acres  of 
land,  and  the  price  paid  is  reported  as  S26,000. 

Connecticut  College  and  State  Station. — Owing  to  the  large  number  of  applicants  for 
admission  to  the  Connecticut  Agricultural  ( 'ollege,  a  press  bulletin  has  been  issued 
by  this  institution  announcing  the  discontinuance  of  the  customary  August  entrance 
examinations  at  Hartford,  New  Haven,  Danbury,  and  Norwich.  Already  more  stu- 
dents than  can  be  accommodated  in  the  dormitories  of  the  institution  have  qualified 
for  entrance  on  the  opening  of  the  fall  term,  September  21.  Alfred  Akerman  suc- 
ceeded Walter  Mulford  as  station  forester  on  July  1. 

Florida  University  and  Station. — At  a  meeting  of  the  board  of  trustees  the  latter  part 
of  June,  the  resignations  of  T.  H.  Taliaferro,  president  and  director,  H.  A.  Gossard, 
entomologist,  II.  K.  Miller,  chemist,  and  R.  A.  Liehtenthaeler,  assistant  chemist, 
were  called  for  and  accepted. 

Hawaiian  Sugar  Planters'  Station. — A  division  of  entomology  has  recently  been 
added  to  the  experiment  station  and  will  occupy  quarters  adjoining  the  agricultural 
division.     New  offices,  insectaries,  and  a  large  cane  propagation   house  are  being 
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erected.  The  staff  of  the  new  division  includes  the  following:  R.  C.  L.  Perkins, 
superintendent;  A.  Koebele,  consulting  entomologist;  G.  W.  Kirkaldy,  F.  W.  Terry, 
and  Otto  Swe/.v,  assistant  entomologists. 

Illinois  University.  —  By  request,  the  university  is  preparing  an  exhibit  of  the  mar- 
ket classes  of  cattle,  to  be  shown  at  the  St.  Louis  Exposition,  September  12-24,  in 
connection  with  the  exhibits  of  the  colleges  and  experiment  stations.  It  is  not  gen- 
erally known  that  a  complete  exhibit  of  this  kind  requires  some  forty-eight  animals, 
even  when  but  one  specimen  of  each  recognized  grade  is  shown.  The  stall  of  each 
animal  will  he  fully  labeled,  giving  class  and  grade  to  which  the  animal  belongs  and 
for  what  purpose  that  particular  kind  is  used.  This  will  without  doubt  lie  one  of  the 
most  attractive  exhibits  at  the  exposition. 

Iowa  College  and  Station. — W.  H.  Olin,  assistant  in  held  crops,  has  resigned  to 
accept  the  head  of  the  department  of  agronomy  at  the  Colorado  College  and  Station. 
L.  S.  Klinck,  a  graduate  of  the  Ontario  Agricultural  College,  has  been  elected  to 
succeed  him.  <  >.  W.  AVilcox  has  been  elected  to  the  position  of  assistant  in  soils. 
Dr.  Wilcox  is  a  graduate  of  the  University  of  Texas  and  has  taken  a  Ph.  D.  degree 
at  the  University  of  Chicago.  J.  W.  Jones  has  been  elected  assistant  in  farm  crops 
to  succeed  T.  S.  Hunt.  J.  B.  Weems  has  resigned  his  position  as  station  chemist. 
A  successor  has  not  yet  been  elected.  Hugh  G.  Baker,  who  is  at  present  connected 
with  the  Bureau  of  Forestry,  has  been  elected  assistant  in  the  department  of  hor- 
ticulture. Mr.  Baker  is  a  graduate  of  the  Michigan  Agricultural  College  and  has 
recently  completed  the  course  in  forestry  at  Yale.  He  will  devote  one-half  of  his  time 
to  forestry  work  of  the  college  and  one-half  to  work  of  the  Bureau  of  Forestry.  E.  S. 
Gardner,  of  Denver,  Colo.,  has  been  elected  to  the  position  of  station  photogra- 
pher; W.  J.  Rutherford  has  been  advanced  to  the  position  of  associate  professor  of 
animal  husbandry  and  professor  in  charge  during  Professor  Kennedy's  absence;  and 
Carl  W.  Gay  has  been  appointed  temporary  assistant  during  the  latter's  absence. 
Wayne  Dinsmore,  W.  W.  Smith,  and  J.  A.  Conover  have  also  been  elected  assistants 
in  the  department  of  animal  husbandry,  and  M.  L.  Merritt  assistant  in  horticulture. 

Contracts  have  been  let  for  the  erection  of  a  new  fireproof  dairy  building  that  will 
cost,  when  completed  January  1,  1905,  about  $60,000;  and  a  horticultural  barn  and 
storage  room  to  cost  about  $6,000. 

Michigan  College  and  Station. — B.  O.  Longyear,  the  botanist  of  the  station,  has 
resigned  to  take  up  similar  work  with  the  Colorado  Station.  Professor  Longyear 
had,  before  going,  nearly  completed  a  monograph  on  the  fleshy  fungi,  part  of  which 
had  been  published  as  Bulletin  208.  Another  piece  of  unfinished  work  was  a  new 
key  to  the  classification  of  vetches,  nearly  or  quite  completed,  but  awaiting  the  con- 
firmation of  this  year's  observation  before  publishing.  His  successor  is  not  yet 
appointed.  Among  new  lines  of  work  undertaken  by  the  station  are:  An  investiga- 
tion as  to  the  causes  and  remedies  for  a  disease  of  cattle  on  purely  sandy  areas,  called 
the  "Grand  Traverse  disease,"  the  principal  symptom  of  which  is  refusal  of  food 
and  consequent  inanition,  a  disease  quite  common  in  the  northern  central  parts  of 
the  State;  an  investigation  of  the  relation  of  the  quality  of  the  feed  to  the  quality 
of  the  carcass  in  steers  and  lambs;  and  an  investigation  of  the  relation  of  fertilizers 
and  other  factors  to  the  number  and  potentiality  of  the  nodules  on  the  roots  of 
certain  legumes. 

Mississippi  Station. — The  branch  station  at  McNeill  was  struck  by  lightning  July 
24,  and  the  entire  building  was  destroyed  by  fire.  The  station  office  and  library 
were  in  the  building,  and  the  library  was  practically  an  entire  loss.  A  second 
branch  station  has  been  located  by  the  board  at  Holly  Springs,  but  the  work  there 
will  not  be  organized  at  present. 

Missouri  University. — H.  W.  Quaintanee  has  been  appointed  instructor  in  economics, 
and  during  the  next  year  will  give  a  course  of  lectures  in  agricultual  economics  to 
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cover  "the  principles  which  underlie  the  prosperity  of  the  farmer  and  of  all  other 
classes  as  far  as  they  are  dependent  on  agriculture." 

Montana  Station. — The  station  is  just  completing  a  large  harn,  which  is  built  with 
an  appropriation  of  $13,000.  The  building  is  an  attractive  one,  and  will  he  a  great 
improvement  over  the  dilapidated  structures  which  formerly  served  for  barns.  The 
contract  price  was  $11,400,  not  including  the  steam  and  water  fittings,  which  will 
add  about  $500  moTe.  The  barn  will  accommodate  about  75  head  of  stock,  and  is 
provided  with  cement  floors,  iron  stahle  fittings,  etc.  A  hog  house  and  sheds  for 
machinery  have  all  so  been  put  up. 

Nebraska  University  and  Station. — Good  progress  is  being  made  in  the  erection  of 
the  $60,000  main  building  for  the  school  of  agriculture.  The  building  will  contain 
the  executive  offices  of  the  experiment  station,  and  offices  and  laboratories  in  animal 
pathology.  The  remainder  will  be  devoted  to  instructional  work  of  the  school  of 
agriculture.  The  completion  of  this  building  will  leave  the  present  station  building  to 
the  departments  of  agriculture  and  agricultural  chemistry,  and  give  opportunity  for 
equipping  large  laboratories  for  instruction  and  station  work. 

New  Hampshire  College  and  Station. — Harold  H.  Scudder  has  resigned  his  position 
as  assistant  chemist  to  enter  newspaper  work.  Harry  D.  Batchelor,  a  graduate  of  this 
college  in  the  class  of  1903,  has  been  appointed  in  his  place.  E.  Dwight  Sanderson, 
State  entomologist  of  Texas,  and  entomologist  of  the  Texas  College  and  Station,  has 
accepted  the  position  of  professor  of  entomology  and  zoology  in  the  college  and  ento- 
mologist to  the  station,  and  will  begin  his  duties  November  1.  He  will  succeed 
Clarence  M.  Weed,  who  has  resigned  to  take  charge  of  nature  study  work  in  the 
public  schools  of  Lowell,  Mass. 

New  Mexico  College  and  Station. — John  M.  Scott,  of  the  agricultural  department, 
has  been  advanced  to  the  position  of  first  assistant,  made  vacant  by  the  resignation 
of  H.  C.  MeLallen,  who,  as  previously  noted,  has  gone  to  the  Wyoming  Station. 
A.  E.  Lovett,  a  recent  graduate  of  the  Oklahoma  Agricultural  College,  entered  upon 
his  duties  as  assistant  in  animal  husbandry  on  July  1.  F.  O.  Woodruff,  formerly 
assistant  chemist  at  the  Nebraska  Station,  assumed  the  duties  of  assistant  chemist 
the  middle  of  June,  vice  C.  L.  Post,  resigned.  In  June  the  pumping  plant  was  run 
almost  continuously  for  seven  days  and  nights,  throwing  an  average  of  1,000  gal.  per 
minute.  The  removal  of  this  amount  of  water  only  lowered  the  surface  of  the  water 
in  the  well  2  ft.  below  its  position  in  one-day  runs.  A  new  40-horsepower  boiler 
and  a  30-horsepower  engine  have  been  installed  recently.  This  will  allow  the  run- 
ning of  pumps  on  both  wells  at  once,  and  raise  the  amount  pumped  to  about  2,000 
gal.  per  minute. 

North  Carolina  College. — At  the  Summer  School  of  the  North  Carolina  College  of 
Agriculture  and  Mechanic  Arts,  held  during  July,  there  was  an  enrollment  of  977 
teachers,  of  whom  477  took  work  in  agriculture.  Immediately  following  the  Sum- 
mer School  a  Farmers'  Convention,  with  an  enrollment  of  between  400  and  500 
farmers,  was  held.  This  large  attendance  is  an  indication  of  the  remarkable  awak- 
ening in  North  Carolina  along  educational  lines,  and  especially  of  the  interest  in 
agricultural  education,  which  has  been  aroused  during  the  past  two  or  three  years. 
As  a  further  indication  of  this  interest  it  is  stated  that  the  school  authorities  of  sev- 
eral counties  in  the  State  voted  to  pay  the  tuition  and  most  of  the  other  expenses  of 
such  teachers  as  would  attend  this  Summer  School,  but  were  prevented  from  carrying 
out  their  good  intentions  by  a  decision  that  the  school  funds  could  not  legally  be  used 
in  such  a  manner.  According  to  a  newspaper  report,  bids  lave  been  called  for  for 
the  erection  of  an  agricultural  building  at  a  cost  of  $50,000.  Plans  for  the  future 
development  of  the  college  campus  have  been  made  by  a  landscape  gardener,  and  the 
new  building  will  be  located  on  his  recommendation. 

North  Dakota  College  and  Station.— W.  B.  Richards,  of  the  Wisconsin  Agricultural 
College,  has  been  appointed  assistant  in  animal  husbandry  in  the  college  and  station; 
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and  F.  J.  Pritchard,  a  graduate  of  the  University  of  Nebraska,  who  has  lately  been 
working  under  the  agriculturist  of  the  Nebraska  Station,  lias  been  appointed  assistant 
in  botany  and  pathology. 

Ohio  University  and  Station.  —  II.  A.  Gossard,  formerly  of  the  Florida  University 
and  Station,  has  succeeded  P.  J.  Parrotl  as  entomologist,  who,  as  previously  noted, 
has  gone  to  the  New  York  State  Station.  A  second  annual  meeting  of  the  Ohio 
State  Board  of  Agriculture,  members  of  the  faculty  of  the  Ohio  College  of  Agricul- 
ture, the  fanners'  institute  lecturers  of  Ohio,  and  representatives  of  the  agricultural 
press,  was  held  at  the  station  June  1<>  and  17,  1904.  Addresses  were  made  by  John 
Hamilton,  of  this  Office,  and  Cyril  (i.  Hopkins,  of  the  Illinois  Station.  S.  H.  Ellis, 
a  former  member  of  the  board  of  control  of  the  station  and  for  12  years  its  presi- 
dent, died  on  June  23  from  injuries  received  in  an  accident. 

Oregon  College  and  Station. — At  a  recent  meeting  of  the  board,  the  department  of 
botany,  horticulture,  and  forestry  was  divided,  the  department  of  botany  and  for- 
estry being  established,  with  F.  R.  Fake  in  charge.  The  board  also  created  a  "sta- 
tion executive  committee,"  consisting  of  the  director,  F.  F.  Pernot,  and  F.  R.  Lake, 
the  duties  of  which  are  to  direct  and  control  the  work  of  the  station,  subject  to  the 
approval  of  the  president. 

Rhode  Island  College  and  Station. — The  college  announces  this  year  for  the  first  time 
a  four-year  course  in  highway  engineering,  "intended  to  meet  a  definite  and  grow- 
ing demand  for  men  competent  to  build  better  roads. "  This  is  probably  the  first 
course  of  the  kind  ever  offered  in  an  American  college.  The  work  for  this  course  in 
the  freshman  year  differs  little  from  the  other  courses  in  mechanic  arts  at  the  col- 
lege. In  the  sophomore  year  the  student  begins  the  study  of  elementary  surveying 
in  the  spring  term.  At  the  beginning  of  the  junior  year  he  is  required  to  reach  the 
college  about  two  weeks  in  advance  of  the  opening  term  in  September  and  devote 
this  time  to  surveying,  including  all  the  usual  operations  of  simple  triangulation, 
topographical,  railroad,  and  highway  surveys.  During  the  college  year  in  addition 
to  English  and  mathematics,  he  will  receive  instruction  in  mineralogy  and  geology, 
with  particular  emphasis  on  road  materials.  Office  work  in  platting  and  computa- 
tion continues  through  the  winter,  and  surveys  are  completed  in  the  spring.  The 
senior  year  is  given  over  largely  to  highway  engineering  proper,  and  includes  the 
study  of  stereotomy,  masonry  construction,  strength  of  materials,  theory  of  road 
building,  hydraulics,  highway  bridges,  and  field  practice.  The  recitation  ami  labo- 
ratory work  will  be  adjusted  to  accommodate  the  practice  in  construction  which  may 
occur  in  the  fall  or  spring  term.  H.  M.  Soper,  temporary  assistant  chemist,  has 
resigned  to  accept  a  position  elsewhere. 

South  Carolina  College  and  Station. — J.  S.  Newman,  vice-director  and  agriculturist, 
has  resigned  his  connection  with  the  college  and  station,  to  take  effect  next  June. 
O.  F.  Nesom,  veterinarian,  has  also  resigned  to  accept  the  position  of  assistant  chief 
of  the  Bureau  of  Agriculture  in  the  Philippines. 

Tennessee  University  and  Station. — John  R.  Fain,  assistant  agriculturist,  has  resigned 
to  become  agriculturist  at  the  Virginia  Station  and  assistant  professor  of  agriculture 
in  the  college;  and  P.  ().  Vanatter,  plat  expert,  has  resigned  to  accept  a  similar 
position  at  the  Virginia  Station. 

Texas  College. — .1.  W.  ("arson  has  succeeded  F.  R.  Bennett  in  charge  of  the  farmers' 
institute  work  of  the  State. 

Virginia  College  and  Station. — W.  B.  Alwood  has  resigned;  his  present  address  is 
Charlottesville,  Va. 

Washington  College  and  Station. — N.  0.  Booth,  horticulturist,  lias  severed  his 
connection  with  the  college  and  station. 

Wisconsin  University  and  Station. — Walter  S.  Brown,  of  New  York,  has  been 
appointed  instructor  in  horticulture  in  the  college  of  agriculture  and  assistant  in 
horticulture  in  the  station.    He  succeeds  Frederic  Cranefield,  who,  as  already  noted, 
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resigned  to  take  the  position  of  secretary  of  the  Wisconsin  State  Horticultural 
Society. 

Wyoming  Station. — H.  C.  McLallen  has  resigned  his  position  as  assistant  agri- 
culturist, and  will  go  to  New  Mexico,  where  he  will  operate  a  farm  for  himself. 
George  E.  Morton,  a  graduate  of  the  Colorado  Agricultural  College  and  former  student 
in  the  University  of  Wisconsin,  has  been  appointed  assistant  in  animal  industry. 
B.  P.  Efeming,  assistant  in  irrigation  and  irrigation  engineer  of  the  station,  has  been 
granted  leave  of  absence  for  one  year  to  pursue  his  studies  and  take  an  advanced 
degree  in  the  East.  Arrangements  have  been  made  with  the  Office  of  Experiment 
Stations  for  some  cooperative  work  in  drainage  and  the  reclamation  of  alkali  land  at 
the  station.  It  is  expected  that  20  acres  of  land  which  has  been  entirely  destroyed 
by  seepage  and  alkali  will  be  drained  and  cropped  for  a  period  of  5  years.  A  research 
chemist,  who  will  lie  assistant  to  the  chemist  of  the  university,  will  be  appointed  for 
work  at  the  station  the  coming  year.  It  is  expected  that  the  principal  work  taken 
up  this  year  will  be  in  studies  of  animal  nutrition  with  stock  foods  raised  at  high  alti- 
tudes. The  station  is  located  7,187  ft.  above  the  sea,  and  no  work  of  the  kind  has 
been  done  heretofore  in  this  country. 

The  past  year  the  station  has  begun  the  breeding  of  horses  experimentally,  prin- 
cipally for  the  purpose  of  showing  Western  ranchmen  how  they  can  produce  a  general- 
purpose  horse,  and  one  suitable  either  for  cavalry  purposes  or  for  work  on  the  home 
ranch.  It  is  thought  the  horse  business  in  Wyoming  can  be  made  much  more  profit- 
able than  it  is  at  present  by  improving  the  native  stock  with  coach  stallions  and  such 
warm  blood  as  may  be  found  necessary.  To  begin  this  work  some  coach  stallions  and 
grade  mares  were  purchased  last  season.  Unfortunately,  glanders  broke  out  in  one  of 
these  mares,  and  the  State  veterinarian  condemned  and  killed  3  mares  and  one  of  the 
station  work  horses  in  July.  This  will  necessitate  obtaining  some  new  stock  for 
breeding  purposes. 

Bureau  of  Chemistry,  TJ.  S.  Department  of  Agriculture. — The  order  establishing  the 
soil  and  fertilizer  laboratory  in  the  Bureau  of  Chemistry  has  been  abrogated,  and  in 
lieu  of  this  laboratory  one  to  be  known  as  the  plant  analysis  laboratory  has  been 
established.  The  laboratr  ry  is  charged  with  the  examination  of  fertilizers  and  will 
collaborate  in  this  work  with  the  referees  of  the  Association  of  Official  Agricultural 
Chemists,  and  with  the  investigation  of  the  constitution  of  plants.  It  is  authorized 
to  collaborate  with  the  Bureau  of  Plant  Industry  in  the  chemical  investigation  of 
problems  in  which  the  two  bureaus  are  mutually  interested. 

A  leather  and  paper  laboratory  and  a  micro-chemical  laboratory  have  also  been 
established  in  this  Bureau.  The  latter  is  charged  with  micro-chemical  investigations 
relating  to  the  investigations  of  the  Bureau  of  Chemistry,  and  especially  the  exami- 
nation of  food  products  with  respect  to  their  composition  and  adulteration.  To  the 
leather  and  paper  laboratory  will  be  assigned  analyses  and  investigations  relating  to 
tannins  and  tanning  material,  all  technical  problems  of  a  chemical  nature  relating 
to  the  production  of  leather,  chemical  and  physical  examinations  of  papers  with 
reference  to  their  fitness  for  use  in  this  and  other  Departments,  and  problems  relat- 
ing to  the  production  of  paper  with  a  view  to  promoting  the  agricultural  industries 
connected  with  the  production  of  the  raw  materials  and  to  the  improvement  of  the 
quality  of  papers  made. 

Correspondence  Courses  in  Agriculture.— The  Columbian  Correspondence  College  of 
this  city  announces  14  courses  in  agriculture,  beginning  with  the  opening  of  the  cur- 
rent school  year.  These  courses  have  with  few  exceptions  been  prepared  by  experts 
in  this  Department,  and  are  as  follows:  (1)  Plant  life;  (2)  grasses  and  clovers,  by 
F.  H.  Hillman,  of  the  Bureau  of  Plant  Industry;  (3)  soils,  fertilizers,  and  manures,  by 
L.  J.  Briggs,  of  the  Bureau  of  Soils;  (4)  grain  crops,  by  J.  I.  Schulte,  of  this  Office; 

(5)  poultry  culture,  by  Horace  Atwood,  of  the  West  Virginia  College  and  Station; 

(6)  vegetable  gardening,  by  L.  C.  Corbett,  of  the  Bureau  of  Plant  Industry;  (7)  fruit 
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growing,  by  C.  B.  Smith,  of  this  Office;  (8)  principles  of  stock  feeding,  by  W.  J. 
Spillman,  of  the  Bureau  of  Plant  Industry;  (9)  horse  husbandry;  (10)  swine  ami 
sheep  husbandry,  by  <i.  M.  Rommel,  of  the  Bureau  of  Animal  Industry;  (11)  beef 
production,  by  E.  V.  Wilcox,  of  this  Office;  (  12)  veterinary  science,  by  G.  II.  Hart, 
of  the  Bureau  of  Animal  Industry;  (13)  the  dairy  herd  and  its  care,  by  II.  E. 
Alvord,  of  the  Dairy  Division,  and  (14)  milk,  butter,  and  cheese,  by  C.  B.  Lane,  of 
the  same  division. 

A  New  Agricultural  School. — Oread  is  the  name  of  a  school  for  girls  established  at 
Worcester,  Mass.,  in  1S4S,  which  has  recently  Keen  moved  to  the  Filston  Farm,  near 
Baltimore,  Md.  The  institution  has  been  reorganized  and  now  includes  a  domestic 
science  department  for  girls  and  women  and  a  natural  science  department,  including 
agriculture,  industrial  arts,  and  commerce,  for  boys  and  men.  The  subjects  of  instruc- 
tion included  under  agriculture  comprise  drainage  and  irrigation,  soils,  crops,  farm 
buildings  and  the  home,  marketing  and  accounts,  horticulture,  forestry,  animal 
industry,  dairying,  poultry  and  bees,  and  veterinary  science.  The  school  has  been 
endowed  by  Henry  D.  Perkey,  who  is  also  its  president. 

Agriculture  at  the  British  Association  Meeting. — At  the  meeting  this  year  of  the 
British  Association  for  the  Advancement  of  Science  there  was  for  the  first  time  in 
the  history  of  the  association  a  subsection  devoted  to  agriculture,  which  was  presided 
over  by  Dr.  W.  Somerville.  The  preliminary  announcement  of  the  meeting  con- 
tained the  following  list  of  papers  which  had  been  promised:  The  Probable  Error  of 
Agricultural  Field  Experiments,  an  Analysis  of  the  Soil  by  Means  of  the  Plant, 
A.  D.  Hall,  of  the  Rothamsted  Station;  The  Influence  of  Sulphate  as  Manure  upon  the 
Yield  and  Feeding  Value  of  Crops,  and  the  Determination  of  the  Availability  of 
Insoluble  Phosphate  in  Manures,  T.  S.  Dymond;  The  Improvement  of  Wheats  and 
Mendel's  Laws,  R.  H.  Biffen;  The  Clover  Mystery— a  Probable  Solution  of  it,  R.  H. 
Elliot;  Improvement  of  Clay  Pastures  through  the  Agency  of  Clovers,  T.  H.  Mid- 
dleton;  and  Chemical  Composition  of  Root  Crops,  T.  B.Wood  and  R.  A.  Berry. 

New  Society  in  France  for  Alimentary  Hygiene  and  Nutrition  of  Man. — Recognizing 
the  importance  of  studies  on  food  and  nutrition,  a  new  scientific  society  has  just  been 
formed  in  France,  which  takes  the  name  of  The  Society  of  Alimentary  Hygiene  and 
the  Rational  Nutrition  of  Man.  The  objects  of  this  organization  are  the  study  and 
popularization  of  the  best  methods  of  scientific  and  economic  nutrition  of  man  in  all 
conditions  of  life  and  of  all  ages,  as  well  as  the  determination  of  the  laws  of  hygiene 
in  relation  to  nutrition  and  their  social  application.  The  society  proposes  to  carry 
on  studies  in  France  and  elsewhere,  to  found  experiment  stations  and  special  labo- 
ratories, to  offer  prizes  and  other  subsidies  for  the  encouragement  of  work,  to  puhlish 
monographs  and  other  technical  works,  to  organize  exhihitions  and  congresses,  and 
to  give  scientific  courses  and  lectures  on  its  work  and  questions  related  to  nutrition. 

This  organization  was  founded  at  the  instigation  of  Dr.  Ricard,  senator  from  the 
Cote  d'Or.  The  list  of  active  members  is  limited  to  fifty;  twenty  associate  members, 
French  and  foreign;  one  hundred  corresponding  members,  and  fifteen  honorary 
members.  It  numbers  among  its  founders  some  of  the  most  representative  men 
interested  in  physiological,  hygienic,  and  medical  studies. 

This  society  is  made  up  of  five  sections,  namely,  (1)  Biological  physics,  (2)  Physi- 
ology and  biological  chemistry,  (3)  Rational  nutrition,  (4)  Chemical  analysis  of 
foods,  and  (5)  Statistics  of  nutrition,  including  production,  consumption  of  food,  etc. 
Each  section  has  a  president  and  one  or  more  vice  presidents,  Prof.  L.  Grandeau 
being  president  of  the  section  of  rational  nutrition,  and  Prof.  A.  Gautier  president  of 
the  section  of  physiology  and  biological  chemistry.  The  president  of  the  society  is 
Dr.  Ricard. 

The  founders  of  the  society  state  that  in  determining  upon  its  scope,  methods,  and 
objects  they  were  very  largely  influenced  by  the  nutrition  investigations  carried  on 
in  the  United  States,  especially  those  of  the  Office  of  Experiment  Stations,  and,  as 
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a  recognition  of  this,  Professor  At  water,  chief  of  the  nutrition  investigations,  was 
made  an  associate  member. 

The  society  publishes  a  journal  entitled  "  Reme  de  la  Societe  Scientifique  d'Hygiene 
alimentaireet  de  I' Alimentation  rationelle  de  I'/tomme,"  which  contains  original  articles 
and  abstracts  of  current  literature  relating  to  the  subjects  in  which  the  society  is 
interested.  Its  foundation  may  be  regarded  as  an  illustration  of  the  importance 
which  the  study  of  nutrition  is  assuming  at  the  present  time. 

International  Congress  of  Agricultural  Mechanics. — It  is  proposed  to  hold  an  Inter- 
national Congress  of  Agricultural  Mechanics  at  the  Universal  Exposition  of  Liege  in 
1905,  under  the  patronage  of  the  Belgian  Government.  The  organization  has,  how- 
ever, not  yet  been  perfected  nor  the  programme  completed.  A.  Lonay,  director  of  the 
provincial  school  of  agricultural  mechanics  at  Mons,  is  in  charge  of  the  preliminary 
arrangements.  Among  the  topics  which  have  been  suggested  for  the  programme  are 
instruction  in  agricultural  mechanics,  testing  stations  for  agricultural  machinery, 
exhibition  and  tests  of  machinery,  application  of  electricity,  the  traction  automo- 
bile, and  the  establishment  of  a  review  of  agricultural  mechanics. 

Personal  Mention. — Alfred  II.  Allen,  widely  known  for  his  treatise  on  Commercial 
Organic  Analysis,  a  work  in  eight  volumes,  and  the  author  of  many  papers  on  applied 
chemistry  and  food  adulteration,  died  at  Sheffield,  England,  July  14,  at  the  age  of 
sixty  years. 

The  death  is  reported  of  Dr.  Gustav  Hempel,  professor  of  agriculture  at  Vienna. 

At  the  meeting  of  the  British  Association  for  the  Advancement  of  Science,  at 
Cambridge,  August  17-24,  and  the  International  Physiological  Congress  at  Brussels, 
August  29  to  September  3,  W.  O.  Atwater,  in  charge  of  the  nutrition  investigations 
of  this  Office,  delivered  addresses  on  the  studies  in  the  nutrition  of  man  which  are 
being  carried  on  in  this  country. 

Miscellaneous. — The  committee  authorized  by  the  Texas  legislature  to  pay  a  reward 
of  So0,000  to  the  discoverer  of  a  method  for  the  extermination  of  the  cotton-boll 
weevil  has  decided  that  no  one  has  earned  this  reward. 

The  report  of  the  Mosely  Educational  Commission,  as  given  by  Dr.  Henry  E.  Arm- 
strong inScience  for  August  5,  while  it  expresses  a  high  appreciation  of  the  work  being 
done  for  agriculture  in  this  country  by  investigation  and  by  the  various  agencies  for  the 
dissemination  of  information,  contains  statements  which,  doubtless  unintentionally, 
fail  to  give  full  credit  to  the  character  of  the  work  the  experiment  stations  are  doing. 
It  says:  "Much  research  work  is  also  done  in  the  State  experiment  stations;  in  the 
main,  however,  these  serve  to  bring  under  the  notice  of  farmers  the  importance 
of  science  to  agriculture  by  demonstrating  the  value  of  methods  of  cultivation, 
manures,  etc." 

In  commenting  upon  the  pamphlet  recently  issued  describing  the  collective  exhibit 
of  the  colleges  of  agriculture  and  mechanic  arts  and  the  experiment  stations  at  St. 
Louis,  Science  says:  "'It  is  probably  the  most  complete  and  comprehensive  display 
of  its  kind  that  has  ever  been  attempted,  and  is  believed  to  furnish  an  instructive 
exposition  of  a  phase  of  educational  and  scientific  effort  which  is  rapidly  extending 
and  is  already  exerting  a  potential  influence  in  developing  the  industries  and 
resources  of  the  country.  It  is  safe  to  say  that  in  no  special  field  of  education  ami 
research  has  there  been  greater  progress  during  the  past  decade  than  along  the  agri- 
cultural, industrial,  and  technological  lines  represented  by  the  land-grant  colleges 
and  experiment  stations." 

We  learn  from  Le  Jardin  that  a  school  of  horticulture  for  women  will  be  estab- 
lished at  Cassel,  Germany,  this  fall.  In  addition  to  the  course  in  horticulture  there 
will  be  courses  in  arboriculture,  pomology,  domestic  economy,  dairying,  and  poultry 
management.  The  school  will  be  modeled  after  the  best  institutions  of  its  kind,  and 
supplied  with  modern  equipment.  It  will  not  only  teach  the  essentials  of  horticulture, 
but  is  designed  also  to  supply  professional  gardeners. 
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The  medical  faculty  of  the  University  of  Munich  offers  a  prize  for  research  on  the 
nutrition  of  pigeons  with  chemically  pure  food  stuffs  (albumin,  fats,  carbohydrates, 
mineral  salts,  and  water).  In  announcing  the  subject  attention  is  called  to  the 
claim  that  mice  can  net  be  adequately  nourished  <>n  such  chemically  pure  foods. 
although  there  is  a  difference  of  opinion  among  investigators  upon  this  point. 

A  board  of  agriculture  lias  recently  been  established  in  the  Bahamas,  ami  a 
botanical  station  is  to  he  started  in  connection  with  it.  The  station  will  he  under 
the  supervision  of  the  Imperial  Commissioner  of  Agriculture  for  the  West  Indies. 

Through  Scit  net  «re  note  that  Sir  Thomas  Elliott,  for  the  British  Board  of  Agricul- 
ture, in  a  reply  to  the  Association  of  Chambers  of  Commerce,  who  urged  the  impor- 
tance of  establishing  a  national  school  of  forestry,  stated  that  through  the  agency  of 
the  commissioners  of  woods  and  forests  a  school  of  forestry  had  been  established 
in  the  Forest  of  Dean,  and  that  a  movement  is  on  foot  for  securing  a  suitable  area  of 
land  in  Scotland  for  the  purpose  of  demonstrating  scientific  forestry.  "The  board 
has  taken  steps  to  secure  the  establishment  of  at  least  two  lectureships  in  forestry 
in  England,  and  some  of  the  leading  universities  and  agricultural  colleges  have  been 
giving  attention  to  proposals  under  this  head.  The  agricultural  departments  of  the 
University  College  of  North  Wales,  Bangor,  and  of  the  Durham  College  of  Science, 
Newcastle-upon-Tyne,  appeared  to  offer  special  advantages  as  centers  of  instruction 
in  forestry,  and  grants  in  aid  of  the  establishment  of  schemes  of  education  in  the 
subject  will  be  made  by  the  board  to  those  institutions.  The  board  hopes  that  the 
arrangements  thus  made  will  result  in  a  considerable  improvement  of  the  facilities 
available  in  this  country  for  the  acquirement  of  a  knowledge  of  practical  forestry." 

Nature  gives  an  account  of  the  opening  of  the  new  hall  of  the  Royal  Horticultural 
Society  in  Vincent  Square, Westminster,  on  July  22.  The  building  includes  a  library, 
offices,  council  chambers,  and  a  lecture  room,  in  addition  to  the  large  hall  in  winch 
the  society  will  hold  its  fortnightly  exhibitions.  It  was  built  to  celebrate  the  cen- 
tenary of  the  society,  the  funds  being  raised  by  subscription.  The  ultimate  cost  will 
be  about  £40,000,  and  of  this  amount  £26,000  have  been  subscribed.  It  is  said  to  be 
the  intention  of  the  society  to  provide  scientific  instruction,  as  well  as  practical 
training,  in  connection  with  the  gardens  at  Wisley. 

A  laboratory  for  beet  sugar  manufacture  has  been  opened  in  connection  with  the 
Agricultural  High  School  at  Berlin. 

The  chair  of  plant  physiology,  formerly  occupied  by  P.  P.  Deherain  in  the 
Museum  of  Natural  History,  has  been  changed  by  official  decree  to  a  chair  of  crypto- 
gamic  botany,  and  L.  Mangin  has  been  appointed  its  first  occupant.  The  instruction 
in  agronomy  is  continued  by  L.  Maquenne. 
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We  are  again  called  upon  to  pay  tribute  to  the  memory'of  one  of 
the  pioneers  in  agricultural  education  and  experimentation  in  this 
country,  who  was  in  many  ways  a  leader  in  the  early  period  of  devel- 
opment. The  sudden  and  premature  death  of  Maj.  Henry  E.  Alvord 
caused  widespread  and  deep  regret,  and  especially  among  the  institu- 
tions for  agricultural  education  and  research.  First  associated  with 
one  of  these  institutions  as  military  officer  in  charge  of  the  instruction 
in  military  tactics  prescribed  by  the  Morrill  Act,  he  later  gained  dis- 
tinction as  a  teacher  in  the  more  peaceful  art  of  agriculture,  and  sub- 
sequently as  an  executive  officer  had  the  direction  of  both  instruction 
and  experimentation  in  agriculture. 

Major  Alvord's  career  was  a  varied  one.  He  was  born  at  Greenfield, 
Mass.,  March  11,  1811.  Graduating  from  Norwich  University,  Ver- 
mont, with  the  degrees  of  B.  S.  and  C.  E.,  he  entered  the  Army  as  a 
private  in  1862,  and  before  the  close  of  the  war  had  been  advanced  to 
the  rank  of  major  of  the  Second  Massachusetts  Cavalry.  After  the 
war  he  remained  in  the  Regular  Army  as  captain  of  cavalry  until  1872, 
being  assigned  to  service  in  the  Southwest  for  quite  a  part  of  the 
time.  It  was  during  this  period,  from  1809  to  1871,  that  he  was 
detailed  as  military  instructor  at  the  Massachusetts  Agricultural  Col- 
lege, being  the  first  army  officer  detailed  to  an  agricultural  college  for 
this  service.  While  there  he  became  much  interested  in  the  study  of 
agriculture,  and  attended  the  various  lecture  courses  on  that  subject 
which  were  then  given  at  the  college.  Subsequently  his  tastes  attracted 
him  especially  to  dairying  and  the  breeding  of  dairy  cattle. 

During  the  eight  years  following  his  resignation  from  the  Army, 
while  engaged  as  instructor  in  the  scientific  department  of  Williston 
Seminary  at  Easthampton,  Mass.,  he  found  time  to  pursue  his  work 
in  this  new  field,  and  by  his  writings  and  his  public  speaking  gained 
considerable  reputation  as  an  agricultural  expert.  It  was  during  this 
time  that  he  wrote  the  American  chapters  of  Sheldon's  Dairy  Farm- 
ing. In  the  early  days  of  the  Chautauqua  movement  he  was  in  charge 
of  the  agricultural  branch  of  its  reading  courses,  known  as  its  "School 
of  Farming."     The  three  years'  course  of  reading  and  examinations 
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which  he  worked  out  included  experiments  by  the  pupils  and  corre- 
spondence with  the  "director"  of  the  course,  and  was  probably  the 
first  correspondence  course  in  agriculture  undertaken  in  this  country. 

Major  Alvord  was  greatly  interested  in  the  cooperative  creamery 
system  of  butter  making,  which  was  attracting  attention  at  that  time, 
and  became  an  ardent  advocate  of  the  cooperative  system  of  dairying 
throughout  New  England.  He  established  the  first  creamery  east  of 
the  Hudson  River,  and  was  a  leading  spirit  in  the  organizing  of 
many  others  in  Massachusetts,  Vermont,  and  Maine. 

On  the  establishment  of  the  Houghton  Farm  Experiment  Station  in 
1880  Major  Alvord  became  general  manager,  remaining  at  its  head 
until  the  project  had  to  be  abandoned  in  1885  for  lack  of  funds. 
In  that  year  he  was  appointed  professor  of  agriculture  at  the  Massa- 
chusetts Agricultural  College,  where  he  remained  for  two  years, 
resigning  in  1887.  He  was  elected  director  of  the  experiment  station 
at  Cornell  University,  upon  its  establishment  under  the  Hatch  Act, 
but  declined  the  position  to  accept  the  presidency  of  the  Maryland 
Agricultural  College.  He  reorganized  that  institution  and  established 
the  experiment  station,  occupying  the  position  of  president  and  director 
until  1892.  He  wTas  afterwards  temporarily  in  charge  of  the  Oklahoma 
Agricultural  College  and  Experiment  Station,  and  went  from  there  to 
the  New  Hampshire  Agricultural  College  in  1894  as  professor  of  agri- 
culture, where  he  remained  for  a  short  time. 

Few  men  were  more  prominently  identified  with  the  Federal  legis- 
lation relating  to  the  agricultural  colleges  and  experiment  stations 
than  Major  Alvord.  He  was  prominent  in  the  meetings  preceding 
the  formation  of  the  Association  of  American  Agricultural  Colleges 
and  Experiment  Stations,  and  on  the  organization  of  that  association 
he  became  chairman  of  its  executive  committee,  discharging  that  office 
for  eight  years.  During  this  time  his  judgment  as  a  man  of  affairs, 
and  his  familiarity  with  methods  of  securing  legislation,  made  him  of 
great  service  in  promoting  the  movements  which  resulted  in  the 
national  endowment  of  the  agricultural  colleges  and  the  experiment 
stations.  He  had  what  may  be  called  the  military  habit  or  cast  of 
mind.  He  made  clear  and  detailed  plans  of  work,  was  quick  and  firm 
in  decision,  and  authoritative  in  manner  and  speech.  He  was  thus 
qualified  for  leadership,  and  exerted  a  considerable  influence  in  what- 
ever enterprise  he  was  engaged. 

He  was  president  of  the  Association  of  American  Agricultural  Col- 
leges and  Experiment  Stations  in  1894,  wdiich  marked  the  termination 
of  his  connection  with  that  bod}^  and  with  the  institutions  represented 
b}r  it.  In  1895  he  was  appointed  Chief  of  the  Dairy  Division,  which 
Congress  had  authorized  to  be  established  in  the  Bureau  of  Animal 
Industry  of  this  Department.     He  organized  this  division  and  its  work, 
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and  was  at  its  head  at  the  time  of  his  death.  Here  the  same  systematic 
and  orderly  business  methods,  attention  to  details,  and  conscientious 
and  fearless  attitude  were  evident  in  whatever  he  undertook.  The 
efficiency  of  the  division  was  due  in  large  measure  to  his  constructive 
and  executive  ability,  and  to  his  deep  insight  into  the  dairy  conditions 
and  needs  of  the  country. 

He  was  sent  abroad  in  1900  as  a  representative  of  this  Department 
at  the  Paris  Exposition,  and  was  a  member  of  the  international  jury 
of  awards.  In  that  year  he  traveled  quite  extensively  in  Europe 
studying'  dairy  institutions  and  conditions.  At  the  time  of  his  death 
he  was  in  attendance  at  the  St.  Louis  Exposition,  where  he  had  been 
busily  engaged  upon  the  jury  of  awards.  He  was  stricken  with  paraly- 
sis on  the  afternoon  of  September  28,  and  lingered  in  the  hospital  until 
October  1,  when  he  died. 

Major  Alvord  was  a  member  of  numerous  scientific  and  dairy  asso- 
ciations in  this  country  and  abroad,  was  a  medalist  of  the  Royal  Agri- 
cultural Society  of  England  and  the  British  Dairy  Farmers'  Association, 
an  "officer"  of  the  National  Order  of  Merite  Agricole  of  France,  and 
was  lately  honored  by  his  alma  mater  with  the  degree  of  LL.  D.  His 
genial  nature  and  cordial  manner  won  for  him  a  very  wide  circle  of 
friends;  and  his  writings  and  his  public  services  ranked  him  among 
the  foremost  authorities  on  dairying  and  dairy  cattle  in  this  country. 

If  any  incentive  were  needed  to  induce  young  men  to  enter  upon  the 
study  of  agriculture,  or  any  indication  necessary  to  show  the  demand 
for  men  of  agricultural  training,  it  would  be  furnished  by  the  record 
of  the  past  summer.  At  hardly  any  time  since  the  stations  were 
organized  and  fairly  running  has  there  been  a  greater  call  for  men  of 
various  grades  and  qualifications.  A  part  of  this  call  has  arisen  from 
the  growth  of  agricultural  instruction,  and  the  reorganization  of 
several  institutions  on  a  broader  basis. 

A  notable  feature  of  the  present  demand  is  the  high  degree  of  effi- 
ciency which  is  called  for.  In  many  cases  specialists  are  desired,  who 
bring  to  their  work  a  combination  of  special  training  and  experience 
not  easily  acquired  at  college.  Frequentl}T  such  men  have  had  to  be 
trained  for  the  work  after  leaving  college;  and  while  this  will  proba- 
bly be  inevitable  for  certain  positions,  the  enlarging  of  the  facilities 
at  the  agricultural  colleges,  in  teaching  force  and  equipment,  and  the 
provision  for  more  efficient  post-graduate  work,  will  enable  the  train- 
ing in  special  lines  to  be  carried  much  further. 

It  is  gratifying  to  note  that  with  the  growing  appreciation  of  trained 
men  for  various  agricultural  pursuits  has  come  a  greater  interest  in 
agricultural  education  on  the  part  of  young  men.  This  is  indicated  in 
a  rather  striking  manner  by  the  attendance  at  many  of  the  leading 
agricultural  colleges  this  fall.     As  a  rule,  the  number  in  the  entering 
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class  who  have  elected  agriculture  shows  a  marked  increase,  often  far 
in  advance  of  previous  years.  The  University  of  Illinois,  for  example, 
reports  L30  agricultural  students  in  its  entering  class,  as  compared 
with  L38  in  the  whole  college  of  agriculture  two  years  ago;  Lowa  Agri- 
cultural College  entered  L55,  as  compared  with  L28  last  year;  Massa- 
chusetts. 78;  Michigan,  42  in  tin1  freshman  and  66  in  the  subfreshman 
classes;  Missouri.  60,  as  compared  with  44  last  year;  Ohio,  45;  and 
Texas,  (ill.  as  compared  with  18  last  year.  The  above  figures  apply  to 
students  in  the  entering  classes  who  have  elected  the  four-year  courses 
in  agriculture  and  horticulture. 

Other  colleges  report  a  marked  increase  in  the  total  number  of 
agricultural  students.  At  Cornell  University  the  number  has  increased 
about  30  per  cent,  making  the  total  175;  at  the  Alabama  College  the 
fotal  is  about  135.  as  compared  with  125  last  year;  at  Clemson  College, 
South  Carolina,  137 — a  considerable  increase:  and  at  the  University  of 
Wisconsin  there  are  88  students  in  the  long  course,  against  60  last 
year. 

While  these  numbers  are  not  large  relatively,  they  indicate  a  marked 
change  over  conditions  a  few  years  ago;  and  it  should  be  noted  that  in 
the  majority  of  cases  the  registration  has  increased  in  spite  of  more 
and  more  rigid  requirements  for  admission,  which  are  now  as  strict  as 
for  any  other  course  in  the  institutions  mentioned.  The  differentia- 
tion of  the  agricultural  course  is  now  so  much  more  complete  than 
formerly  that  in  most  instances  the  men  who  elect  agriculture  do  so 
because  they  arc  seeking  an  agricultural  education,  and  not  because 
they  are  forced  to  take  this  course  in  order  to  get  a  training  in  general 
science,  as  was  frequently  the  case  a  few  years  ago.  or  because  it  fur- 
nishes an  easier  road  to  a  degree.  This  adds  force  to  the  figures  pre- 
sented above,  and  indicates  that  the  placing  of  the  agricultural  course 
on  a  level  with  other  college  courses  in  point  of  entrance  requirements 
and  grade  of  work  is  meeting  with  very  encouraging  results. 

The  two-year  courses  and  the  short  winter  courses  are  serving  a 
most  admirable  purpose,  and  are  increasing  the  army  of  trained  agri- 
culturists, who  put  the  teachings  of  the  agricultural  colleges  and  the 
experiment  stations,  and  other  agencies  for  agricultural  advancement 
into  practical  application.  But  the  regular  college  course  must  be 
looked  to  to  furnish  the  leaders  in  the  higher  agricultural  work,  and 
to  man  the  colleges,  stations,  and  other  agricultural  institutions.  That 
there  is  still  abundant  encouragement  to  pursue  this  course,  and  to 
follow  it  by  post-graduate  work  in  special  lines,  is  evidenced  by  the 
difficulty  in  meeting  the  demand  for  properly  equipped  men  in  various 
lines  of  administrative,  educational,  and  experimental  work. 


ANNUAL  MEETING  OF  THE  AMERICAN  VETERINARY 

MEDICAL  ASSOCIATION. 

E.  V.  Wilcox,  Ph  D., 

Offkeof  Experiment  Sit/lion*. 

The  forty-first  meeting  of  this  association  was  held  in  St.  Louis 
August  16-19,  1904.  The  attendance  was  larger  than  at  any  other 
meeting  in  the  history  of  the  association,  and  the  interest  manifested 
in  the  discussion  of  papers  was  very  gratifying. 

On  the  first  da}7  the  usual  order  of  business  was  observed,  beginning 
with  an  address  of  welcome  by  a  representative  of  the  Chamber  of 
Commerce  of  St.  Louis,  followed  by  a  response  by  W.  II.  Dalrymple, 
the  reports  of  committees  and  outgoing  officers,  as  well  as  of  State 
secretaries,  and  closing  with  the  election  of  the  following  officers  for 
1901-5:  President,  M.  E.  Knowles;  vice-presidents,  J.  G.  Rutherford, 
E.  M.  Ranck,  G.  W.  Dunphy,  G.  R.  Young,  R.  P.  Lyman;  secretary, 
J.  J.  Repp;  treasurer,  W.  H.  Lowe. 

The  presidential  address  by  R.  R.  Bell  contained  a  discussion  of  the 
present  status  of  the  veterinary  profession.  The  speaker  called  atten- 
tion to  the  observed  fact  that  veterinarians  at  present  receive  more 
respect  from  their  clients  and  from  the  world  at  large  than  ever  before. 
This  condition  is  apparently  due  to  improvement  in  the  character  and 
qualifications  of  the  veterinarians  themselves.  The  horse  is  also  valued 
more  highly  than  ever,  despite  the  popularity  of  automobiles,  and 
higher  prices  are  willingly  paid  for  professional  services  in  keeping 
the  horse  in  health.  Veterinarians  exercise  a  great  influence  in  the 
prevention  of  animal  plagues,  particularly  those  which  are  common  to 
animals  and  man. 

Reviewing  the  history  of  veterinary  schools  and  institutions,  the 
speaker  urged  that  diplomas  should  be  standardized  so  as  to  have  a 
more  uniform  value.  To  this  end  he  recommended  the  reestablishment 
of  the  association  of  veterinary  faculties  in  cooperation  with  the  asso- 
ciation of  veterinary  medicine. 

The  committee  on  intelligence  and  education,  E.  B.  Ackernian,  chair- 
man, reported  that  veterinary  catalogues  had  been  collected  and  a  long- 
list  of  questions  relative  to  veterinary  courses  addressed  to  twenty 
veterinary  colleges.  Detailed  comments  were  made  on  each  of  these 
institutions,  and  suggestions  were  made  regarding  needed  improve- 
ments in  their  courses  of  instruction.  In  many  institutions  the  courses 
were  considered  very  defective,  and.  the  institutions  themselves  were 
severely  criticised. 
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The  committee  on  diseases,  C.  II.  Higgins,  chairman,  presented  a 
report  covering  several  subjects,  edited  by  different  individuals. 
Actinobacillosis  was  reported  by  Doctor  Higgins  as  having  occurred  in 

various  parts  of  Canada.  The  germ  in  rive  outbreaks  which  were 
studied  in  Canada  was  not  very  virulent.  Laboratory  animals  died 
within  L2  to  25  days  after  artificial  inoculation.  The  lesions  were  very 
characteristic  when  examined  under  the  microscope.  It  was  considered 
an  easy  matter  to  distinguish  by  the  gross  symptoms  between  actinoba- 
cillosis and  actinomycosis.  E.  S.  Wheeler  reported  that  ovarian  cysts 
had  been  found  to  be  the  cause  of  nymphomania  in  cows  in  many 
cases,  although  pathological  conditions  do  not  always  cause  nympho- 
mania. In  the  majority  of  cases  a  cure  was  brought  about  by  opera- 
tion and  removal  of  the  cysts. 

The  history  of  infectious  abortion  was  discussed  in  considerable 
detail  by  V.  A.  Moore,  who  considered  it  one  of  the  most  important 
diseases  of  cattle.  It  is  characterized  by  lesions  of  the  uterine  and 
fetal  mucous  membranes.  The  colon  bacillus  was  not  found  in  any  of 
1-Lcases,  while  numerous  micrococci  and  streptococci  were  observed. 
Artificial  infection  of  experimental  animals  was  unsuccessful,  despite 
numerous  attempts.  It  was  found,  in  conversation  with  dairymen, 
that  the  contagiousness  of  the  disease  is  not  generally  admitted.  In 
the  speaker's  experience  contagious  abortion  yields  readily  to  disin- 
fectant treatment.  The  uterine  and  fetal  lesions  reported  by  European 
investigators  were  not  observed  in  the  United  States. 

A.  II.  Ward  presented  a  report  on  poultry  diseases,  calling  attention 
to  their  great  importance  and  to  the  recent  establishment  of  a  poultry 
experiment  station  in  California.  Poultry  diseases  require  more  study 
in  order  to  obtain  a  thorough  knowledge  of  their  nature.  The  tuber- 
culin test  is  not  reliable  when  applied  to  fowls,  on  account  of  the  great 
variation  in  temperature  in  these  animals.  Tuberculosis  is  apparently 
spreading  among  fowls  by  traffic  in  laying  hens.  The  speaker  recom- 
mended the  isolation  of  chickens  from  old  hens,  and  maintained  that 
tuberculosis  was  not  transmitted  through  the  eggs.  Fowl  cholera  was 
mentioned  as  the  next  most,  important  disease  of  chickens,  which  may 
be  controlled  by  thorough  disinfection  and  by  the  destruction  of  dead 
fowls. 

The,  committee  on  pharmacopoeia,  E.  M.  Ranck,  chairman,  reported 
that  after  careful  consideration  of  this  question  it  was  considered 
impracticable  to  publish  a  book  on  the  subject  of  veterinary  pharma- 
copoeia. The  work  required  too  much  time  and  money  to  be  taken 
up  officially  by  the  association.  The  committee  was  therefore  dis- 
continued. 

The  committee  on  mutual  aid  association  reported  that  the  assess- 
ment plan  of  mutual  aid  to  veterinarians  was  considered  impracticable, 
and  the  committee  was  therefore  discharged. 


AMERICAN    VETERINARY    MEDICAL    ASSOCIATION.  123 

The  secretary,  J.  J.  Repp,  in  his  report  stated  that  the  resident 
secretaries  had  devoted  an  unusual  amount  of  time  to  securing  addi- 
tional members  to  the  association  and  improving  the  programme  of  the 
annual  meetings.  The  plan  of  assigning-  the  opening  of  the  discussion 
of  each  paper  to  two  members  was  adopted  for  the  purpose  of  stimu- 
lating the  discussion  and  awakening  a  wider  interest  in  the  papers. 
It  was  recommended  that  the  executive  committee  at  each  meeting 
name  certain  subjects  to  be  discussed  at  the  next  annual  meeting. 

A  number  of  State  secretaries  made  reports  regarding  the  veteri- 
nary conditions  in  different  parts  of  the  country.  In  these  reports 
mention  was  made  of  progress  in  State  laws  for  the  control  of  animal 
diseases,  laws  regulating  veterinary  practice,  veterinary  education. 
the  general  health  of  animals,  and  the  most  noteworthy  animal  diseases 
during  the  year.  Among  the  latter  were  verminous  bronchitis  in 
calves  in  California,  glanders  in  Florida  and  Kansas,  influenza  in  Ken- 
tucky, rabies  in  Michigan,  forage  poisoning  in  Mississippi,  cattle 
mange  in  Nebraska,  and  Texas  fever  in  Tennessee.  In  Arizona  the 
presence  of  swamp  fever  was  noted  in  one  valley.  This  disease  is 
believed  to  be  identical  with  that  observed  in  Minnesota  and  Manitoba. 
In  Montana  a  disease  of  sheep  known  as  crusta  labialis  has  been 
observed  in  various  counties.  Experiments  in  immunizing  cattle 
against  tuberculosis  have  been  continued  in  Pennsylvania,  100  animals 
being  used  for  this  purpose.  The  results  thus  far  obtained  are  very 
promising,  and  a  State  commission  composed  of  18  men  has  been 
appointed  for  the  purpose  of  making  a  further  investigation  of  this 
problem. 

Dr.  K.  Tsuno,  veterinary  representative  of  the  Japanese  Empire, 
was  present  at  all  the  sessions  and  presented  a  report  on  animal  dis- 
eases and  quarantine  laws  in  Japan.  So-called  farcy  of  horses  pre- 
vails to  a  considerable  extent  in  that  country,  and  infected  animals 
do  not  react  to  mallein.  The  speaker  recommended  that  the  disease  be 
preferably  called  false  farcy.  Before  foreign  animals  were  allowed 
to  enter  Japan  there  was  no  rabies,  farcy,  or  other  serious  contagious 
disease  among  Japanese  native  animals.  Foot-and-mouth  disease  was 
introduced  from  the  Asiatic  continent,  and  cattle  plague  from  Korea 
in  1892.  Sanitary  measures  and  quarantine  laws  have  recently  been 
passed,  but  until  1897  these  laws  were  not  well  calculated  to  prevent 
the  introduction  of  serious  diseases.  Tuberculosis  is  not  known  in 
native  Japanese  cattle.  When  introduced  by  foreign  cattle  it  has  been 
found  to  yield  to  the  Bang  method  of  prevention. 

L.  A.  Merillat  presented  a  paper  on  When  to  Operate.      Attention 

was  called  to  the  desirability  of  papers  on  veterinary  surgery,  to  be 

presented  before  the  annual  meetings  of  the  association.     The  dangers 

of  hasty  operation  were  outlined,  and  the  value  of  surgery  was  held 
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to  depend  largely  upon  being  applied  with  caution.     All  operations 

entailed  certain  dangers  and  should  not  be  called  trivial-.  The  condi- 
tions surrounding  each  case  should  always  he  carefully  noted  before 
operation.  Care  was  urged  in  the  use  of  anesthetics.  Detailed  sug- 
gestions were  made  regarding  operations  in  pneumonia,  periodic  oph- 
thalmia, fistula,  quittor,  luxation  of  the  patella,  goiter,  roaring,  and 
other  surgical  diseases.  The  ordinary  clinics  as  held  at  the  annual 
meetings  of  the  association  were  severely  criticized,  for  the  reason  that 
the  operations  are  usually  performed  under  unsatisfactory  conditions, 
so  that  they  do  not  represent  the  best  practice  of  veterinary  surgery. 

A  paper  was  read  by  J.  M.  Parker  on  Creeps,  an  Osteomalacia! 
Disease  of  Cattle.  Creeps  appears  in  winter  and  early  spring  in  cer- 
tain parts  of  Texas.  Pregnant  cows  appear  to  be  most  susceptible. 
In  some  localities  50  per  cent  of  such  cows  are  affected.  Creeps  is 
apparently  identical  with  osteomalacia.  The  soil  and  forage  conditions 
of  the  locality  in  which  the  disease  occurs  were  carefully  described. 
No  breeds  of  cattle  are  especially  susceptible.  The  first  symptom  of 
the  disease  is  lameness.  Poor  animals  are  most  often  affected.  Bones 
of  the  legs  and  the  ribs  break  easily.  The  fat  of  affected  animals 
tastes  like  pork,  and  the  bone  marrow  becomes  yellow  and  h  'inor- 
rhagic.  The  etiology  of  the  disease  is  unknown  and  no  successful 
treatment  has  been  devised  except  a  palliative  one,  consisting  of  the 
use  of  better  rations. 

Immunization  against  tuberculosis  was  discussed  by  L.  Pearson. 
Work  along  this  line  has  been  carried  on  for  a  number  of  years  in 
Pennsylvania.  More  than  100  cattle  have  been  used  in  these  experi- 
ments and  some  of  them  have  been  kept  under  continual  observation 
since  1900.  These  cattle  have  been  treated  in  various  ways  by  living 
and  dead  tubercle  bacilli,  virulent  and  nonvirulent  for  cattle.  It  has 
been  found  possible  by  means  of  five  inoculations  of  human  tubercle 
bacilli  to  immunize  cattle  so  that  they  remain  alive  for  one  year  when 
exposed  to  natural  infection.  Immunized  cattle  also  stand  large  doses 
of  virulent  cultures  without  developing  tuberculous  lesions,  except 
after  the  use  of  immense  doses.  The  immunity  thus  produced  is  very 
high,  but  not  absolute.  Some  time  is  required  for  its  production. 
The  method  is  considered  to  be  still  in  the  experimental  stage,  but  is 
believed  to  be  of  practical  application. 

G.  H.  Glover  presented  a  discussion  of  the  cattle-mange  problem 
of  the  West.  Scab  of  cattle  is  becoming  more  and  more  serious  in 
Colorado.  In  some  localities  a  loss  of  15  per  cent  is  reported.  An 
outline  was  given  of  plans  for  future  work  in  controlling  this  disease, 
including  a  discussion  of  the  conditions  which  prevail  on  the  range. 
Mange  shows  its  worst  symptoms  during  times  when  feed  is  poor  and 
animals  in  bad  condition.  Apparently  negative  results  were  obtained 
in  attempting  to  transmit  the  disease  to  healthy  cattle.     The  difhcul- 
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ties  of  controlling  it  in  range  cattle  were  outlined.  Cattle  may  easily 
become  reinfected  after  the  mange  mites  have  been  destroyed  by  (lip- 
ping. Compulsory  dipping  before  shipment  is  considered  an  unneces- 
sary hardship  for  the  cattlemen  of  Colorado. 

N.  S.  Ma}ro  discussed  the  same  problem  as  it  occurs  in  Kansas.  He 
considered  quarantine  and  dipping  as  absolutely  necessary.  The  cage 
and  the  swimming-vat  methods  have  been  employed.  The  swim- 
ming vats  should  be  from  40  to  60  feet  long.  The  most  effective, 
cheapest,  and  least  injurious  dip  is  the  homemade  lime-and-sulphur 
dip.  Coal-tar  dips  are  considered  objectionable  on  account  of  their 
odor,  the  variation  in  strength,  the  irritation  which  they  cause  to  the 
skin,  and  their  excessive  cost.  Most  of  them  cost  from  two  to  three 
times  as  much  as  the  lime-and-sulphur  dip.  It  was  recommended  that 
the  dip  be  made  so  as  to  show  a  slight  excess  of  sulphur.  Cattle 
should  be  dipped  twice,  ten  days  apart,  in  the  spring,  with  the  dip  at 
a  temperature  of  110°  F.  Cotton-seed  oil  was  found  to  be  effective  as 
a  dip,  but  was  rather  too  expensive.  Hand  treatment,  in  the  speaker's 
opinion,  was  of  little  value.  Well-fed  cattle  frequently  become 
affected.  Apparent  recovery  is  always  followed  by  a  recurrence  of 
the  scab,  and  infection  is  hard  to  detect  during  the  summer  months. 
Proprietary  medicines  are  considered  a  nuisance  in  connection  with 
this  disease. 

In  discussing  this  paper,  J.  G.  Rutherford  also  stated  that  fat  cattle 
could  become  infected.  In  northwest  Canada  it  is  impossible  to  dip 
cattle  in  the  spring.  The  Canadian  regulations  require  that  veterinary 
officials  collect  and  dip  stray  cattle  or  cattle  of  owners  who,  for  any 
reason,  fail  to  dip.  The  lime-and-sulphur  dip  was  considered  the  most 
effective,  but  hand  treatment  also  gave  good  results  under  certain 
circumstances. 

M.  E.  Knowles  stated  that  hand  treatment  with  dynamo  oil  had  been 
successful  with  him  in  4,000  cases.  To  the  djmamo  oil  about  2  per 
cent  of  sulphur  is  added.  The  best  method,  in  the  speaker's  experi- 
ence, for  keeping  the  dip  warm  was  by  the  use  of  a  caloric  transformer 
as  employed  by  brewers.  The  dipping  vats  in  Montana  contain  from 
10,000  to  30,000  gallons  of  water.  N.  S.  Mayo  reported  that  he  had 
had  better  results  with  ordinary  steam  pipes  than  with  the  caloric 
transformer,  but  preferred  a  tank  furnace,  and  strongly  recommended 
a  dip  formula  containing  12  pounds  of  lime  and  20  pounds  of  sulphur. 

A.  T.  Peters  found  by  extensive  correspondence  with  cattle  raisers 
that  a  very  low  percentage  of  sulphur  was  used  in  some  homemade 
dips.  A  formula  has  been  devised  for  the  preparation  of  a  lime- 
sulphur  dip  which  may  be  manufactured  by  commercial  firms  so  as  to 
have  a  standard  strength. 

A  communication  was  received  from  A.  Liautard  on  needed  reforms 
in  veterinary  education  in  the  United  States.     The  author  reviewed 
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the  work  of  the  veterinary  schools  in  this  country, calling  attention  to 
the  difficulties  in  the  way  of  reforms.  The  possible  influence  of  the 
association  in  veterinary  education  was  outlined.  Comments  were 
made  on  the  entrance  requirements  and  length  and  thoroughness 
of  the  curriculum  of  various  veterinary  schools,  which  it  was  held 
showed  )oo  great  variations.  The  instruction  as  outlined  in  cata- 
logues is  often  altogether  too  pretentious,  too  much  subdivided,  and 
the  course  too  short,  with  irregular  graduate  courses.  The  courses  in 
a  few  of  the  better  veterinary  schools  were  approved  as  excellent. 

In  discussing  this  paper,  J.  Law  stated  that  the  author  was  qualified 
to  criticise  American  veterinary  schools  from  his  extensive  experience 
in  this  country  and  abroad.  Attention  was  called  to  the  fact  that 
educational  institutions  are  well  supported  both  b}T  brains  and  money 
in  this  country,  and  that  students'  fees  are  inadequate  to  maintain 
veterinary  schools  on  a  suitable  basis.  Veterinary  practice  demands 
an  education  equal  to  that  of  an}T  other  profession.  The  standards 
may  be  fixed  by  State  legislatures,  and  the  association  can  recommend 
but  not  enforce  uniformity  in  veterinary  schools. 

A.  R.  Ward  presented  a  paper  on  Roup  in  Fowls.  Roup  has  been 
shown  to  be  distinct  from  human  diphtheria.  The  anatomy  of  the 
chicken's  head  is  considered  of  great  importance  in  relation  to  the 
occurrence  and  treatment  of  the  disease.  During  the  development  of 
roup  the  suborbital  sinus  becomes  greatly  distended,  and  ma}7  be 
opened  to  relieve  the  most  serious  symptoms.  The  remedies  for  roup 
must  be  cheap  in  order  to  be  of  general  application.  The  head  may 
be  dipped  in  a  2  per  cent  solution  of  potassium  permanganate  for  10 
to  15  seconds.  A  2  percent  solution  of  creolin  affected  a  cure  in  only 
1  out  of  12  cases.  In  another  test  chickens  were  given  a  perman- 
ganate treatment  6  times  during  16  days,  without  good  results. 
Roup  is  widely  distributed  in  California.  In  one  flock,  60  per  cent  of 
the  fowls  were  affected.  In  treating  this  flock  a  2  per  cent  solution 
of  copper  sulphate  gave  no  results.  A  similar  failure  resulted  in  the 
use  of  turpentine  and  spirits  of  camphor,  while  kerosene  appeared  to 
cure  about  one-half  of  the  cases.  In  one  outbreak,  91  hens  were 
treated  3  times  with  kerosene,  with  the  result  that  61  per  cent 
were  cured.  Kerosene  thus  appears  to  be  the  best  remed}T  for  roup. 
Tincture  of  iodin  was  also  quite  effective  in  certain  outbreaks  of  the 
disease.  Roup  is  not  easily  communicated  by  intimate  association.  It 
was  not  found  possible  to  prevent  its  spread  by  the  use  of  corrosive 
sublimate  in  the  drinking  water  in  proportion  of  1  to  2,000.  Quaran- 
tine and  isolation  of  sick  fowls  gave  the  best  results,  in  connection 
with  thorough  disinfection. 

In  discussing  this  subject,  V.  A.  Moore  stated  that  in  his  practice 
the  best  results  have  been  obtained  from  the  thorough  application  of 
disinfection.     From  an  etiological  standpoint  roup  appears  not  to  be  a 
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specific  disease,  hut  due  to  various  causes.     It  is  found  impossible  to 
transmit  the  disease  by  artificial  inoculation. 

In  a  paper  on  the  clinical  study  of  blood.  V.  A.  .Moore  called  atten- 
tion to  the  importance  of  such  study  in  the  diagnosis  of  human  and 
animal  diseases.  The  author's  work  was  largely  confined  to  the 
horse.  It  was  found  desirable  to  take  blood  samples  from  the 
capillaries  of  the  skin  to  determine  the  number  of  red  blood  cor- 
puscles. The  amount  of  hemoglobin  was  then  determined.  Special 
attention  was  given  to  tin1  study  of  normal  variations.  The  red 
blood  corpuscles  were  found  to  vary  from  7,000,000  to  9,000,000 
per  cubic  millimeter,  and  the  total  leucocytes  from  4,000  to  6,000, 
while  the  average  number  of  red  blood  corpuscles  were  7,944,000 
per  cubic  millimeter.  In  suppurative  process  the  polynuclear  cells 
increase,  while  the  eosinophils  decrease1  in  numbers.  In  pneumonia 
the  latter  cells  completely  disappear,  while  in  cachexia  the  red  cor- 
puscles may  become  as  few  as  2,000,000  per  cubic  millimeter. 
Surgical  operation  under  chloroform  has  the  effect  of  greatly  increas- 
ing the  number  of  red  corpuscles.  A  differential  count  of  the  blood 
elements  is  considered  of  great  assistance  in  diagnosis. 

F.  V.  Brown  read  a  paper  on  Mallein  as  a  Cure  for  Glanders.  Mai 
lein  was  used  in  testing  301  horses  which  were  killed  for  glanders  in 
Kansas  City  in  1!><>3.  In  149  cases  the  temperature  reached  K>2  F. 
or  more,  and  varied  from  that  to  106°  F.  Sixty-five  of  these  animals 
were  again  tested  after  30  days,  and  in  64  of  them  the  temperature 
reached  103 :  F.  or  more.  From  subsequent  history  of  these  and  other 
cases  the  speaker  believed  that  glanders  may  be  cured  by  the  use  of 
mallein. 

In  discussing  this  question,  C.  H.  Higgins  stated  that  3,147  horses 
had  been  tested  in  Canada,  with  a  reaction  in  592  cases.  A  large  per- 
centage of  these  horses  ceased  to  react  in  later  tests.  In  Canada  the 
second  test  is  applied  after  4<>  days,  the  third  after  100  days,  and  the 
fourth  after  L90  days.  J.  G.  Rutherford,  continuing  the  discussion, 
urged  care  in  discharging  ceased  reactors.  Some  Canadian  restric- 
tions are  removed  in  case  of  these  animals;  but  horses  which  react 
with  a  temperature  of  105°  F.  at  the  first  test  seldom  recover.  Of  730 
reacting  horses,  181  ceased  to  react  after  subsequent  tests;  but  this 
percentage  is  not  considered  sufficient  to  pay  for  repeated  inspections 
and  tests.  It  is  recommended,  therefore,  that  all  reacting  horses  be 
killed.  In  the  future  the  Canadian  Government  will  pay  no  indem- 
nity for  cases  with  clinical  symptoms,  while  reactors  without  clinical 
symptoms  will  be  paid  for  at  the  rate  of  two-thirds  of  their  value. 

C.  C.  Lyford  discussed  the  subject  of  quittors  and  sidebones.  These 
diseases,  in  the  speaker's  opinion,  can  not  be  cured  with  medicaments.- 
It  is  recommended  that  the  lateral  cartilage  be  excised.  The  foot  must 
be  previously  prepared  by  softening.      Where  possible,  the  division  of 
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the  coronary  band  should  be  avoided.  After  operation  the  wound 
may  be  dressed  with  witch-hazel  and  boracic  acid.  As  a  result  of  this 
operation,  the  horse  is  unfitted  for  work  for  a  period  of  from  4  to  6 
weeks. 

C.  H.  Jewell  discussed  veterinary  medicine  and  surgery  in  the 
Philippines.  Surra  first  occurred  in  the  Philippines  in  1901.  The 
disease  is  carried  chiefly  by  stable  flies  and  affects  about  50  per  cent  of 
the  caribao.  Affected  horses  show  a  temperature  of  105°  F.,  and  the 
blood  parasite  is  readily  demonstrated.  The  symptoms  of  the  disease 
were  described  in  detail.  No  success  was  had  in  destroying-  the  blood 
parasite  by  the  use  of  drugs.  Contagious  lymphangitis  due  to  a  spe- 
cies of  cryptococcus  is  frequently  miscalled  farcy.  The  affected  ani- 
mals should  be  immediately  isolated  and  the  nodules  cauterized  and 
subsequently  treated  with  antiseptics.  Notes  were  also  given  on 
canker,  thrush,  glanders,  eye  diseases,  pneumonia,  and  wounds. 

The  conditions  of  veterinary  practice  in  the  Philippines  were  also 
discussed  bv  J.  H.  Gould.  Sanitation  in  the  Philippines  is  very  poor, 
and  the  natives  are  unable  to  pay  for  veterinary  services.  As  a  rule, 
therefore,  it  is  necessary  for  the  veterinarian  to  have  some  source  of 
income  other  than  ordinary  practice. 

A  simple  and  effective  live-stock  sanitary  law  was  discussed  in  a 
paper  by  A.  W.  Bitting.  In  Indiana  the  decision  of  the  State  veteri- 
narian is  final  in  all  cases,  and  this  law  has  been  found  to  be  wholly 
satisfactory.  In  discussing  the  paper,  J.  I.  Gibson  stated  that  he  con- 
sidered the  Indiana  law  an  effective  one,  but  suggested  that  the  State 
veterinarian  ought  not  to  apply  treatment  in  the  case  of  ordinary 
diseases.  It  was  also  suggested  in  discussing  the  subject,  that  the 
State  veterinarian  should  receive  the  support  of  some  of  the  live-stock 
board  in  order  to  lend  his  decisions  more  weight  and  to  prevent  the 
development  of  litigation  in  disputed  cases. 

G.  E.  Nesom  discussed  the  comparative  virulence  of  the  Texas-fever 
parasite.  Texas  fever  frequently  occurs  among  tick-free  native  cattle 
in  South  Carolina.  A  study  of  the  ticks  in  certain  localities  showed 
that  they  were  not  virulent  on  account  of  the  presence  of  a  nonvirulent 
form  of  Pyrosoma  bigeminmn.  The  virulence  of  this  parasite  may  be 
increased  by  passage  through  generations  of  ticks  on  different  cattle. 
Its  virulence  may  also  be  diminished  in  ticks  which  live  under  unfavor- 
able conditions. 

In  discussing  this  paper,  J.  C.  Norton  referred  to  an  outbreak  of 
Texas  fever  in  Arizona,  during  which  evidence  was  obtained  to  show 
that  the  virulence  of  the  Texas-fever  parasite  may  be  entirely  lost 
under  certain  conditions. 
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Estimation  of  nitrogen  by  Kjeldahl' s  method  (Trans.  Guinness  Res.  Lab.,  1 
(1903),  pp.  13-16;  abs.  in  Jour.  Chem.  Sac.  [London],  86  (1904),  No.  500,  II,  pp.  ',:,.",, 
444)- — A  distillation  apparatus  for  use  in  Gunning's  modification  of  the  Kjeldahl 
method  is  described,  and  precautions  to  be  observed  in  order  to  prevent  loss  of  nitro- 
gen when  dealing  with  bulky  materials  are  given. 

Distilling  apparatus  for  the  Kjeldahl  method  of  determining  nitrogen, 
E.  Blanck  (Chem.  Ztg.,  28  (1904),  No.  34,  p-  406,  fig.  1;  abs.  in  Jour.  Chem.  Sac. 
[London],  86  (1904),  No.  500,  II,  p.  444).— The  digestion  flask  is  fitted  with  a  rub- 
ber stopper  double-bored  to  receive  a  tap  funnel  through  which  the  alkali  and  the 
potassium  Bulphid  are  introduced,  and  for  connection  with  the  distillation  apparatus. 
At  the  beginning  of  the  distillation  water  is  allowed  to  run  through  the  condenser  at 
full  speed,  but  toward  the  end  it  is  made  to  run  slowly  while  the  contents  of  the  flask 
are  more  vigorously  boiled. 

A  Kjeldahl  apparatus,  M.  Siegfried  (Ztschr.  Physiol.  Chem.,  41  (1904),  No.  1-2, 
p}>.  1,  2,  pi.  1;  (ib».  in  Jour.  Chem.  Soe.  [London],  86  (1904),  No.  500,  II,  p.  444)-— 
A  device  driven  by  water  or  electric  motor  for  imparting  a  swinging  motion  to 
Kjeldahl  flasks  to  prevent  bumping  is  described. 

A  new  method  of  estimating  hippuric  acid,  T.  Pfeiffer,  C.  Bloch,  and  R. 
Riecke  (Mitt.  Landic.  Inst.  Univ.  Breslau,  2  (1903),  No.  2,  pp.  27 3-293). —k.  method 
is  proposed  which,  according  to  the  authors,  gives  very  accurate  result*. 

Concerning  the  estimation  of  fat  in  animal  tissues,  feeding  stuffs,  and 
the  like,  T.  Pfeiffer  and  R.  Riecke  (Mitt.  Landu:  Inst.  Univ.  Breslau,  2  (1903),  No. 
2.  />/>.  295-304,  fig.  1). — A  form  of  fat-extraction  apparatus  is  described,  which,  accord- 
ing to  the  authors,  gives  very  satisfactory  results. 

Methods  of  determining  sulphur  in  organic  substances,  M.  E.  Pozzi-Escot 
(Rev.  din.  ('him.  Appl,  7  (1904),  pp.  240,  241;  abs.  in  Chem.  Ceutbl.,  1904,  II,  No.  1, 
p.  62). — The  author  points  out  the  disadvantages  of  various  methods  heretofore  pro- 
posed, lie  describes  a  method  of  oxidation  by  means  of  nascent  chromyl  chlorid, 
which  gives  good  results  with  volatile  compounds.  In  this  method  1  gm.  of  the  sub- 
stance is  mixed  in  a  500  cc.  flask  with  10  to  15  times  its  weight  of  pure  dry  chromic 
acid.  Then  20  to  25  cc.  of  pure  and  highly  concentrated  hydrochloric  acid  is  added, 
shaken  vigorously  for  a  few  minutes,  and  allowed  to  stand  20  to  30  minutes.  The 
flask  is  connected  with  a  reflux  condenser  and  heated  at  boiling  temperature  for  10 
minutes.  If  the  chromic  acid  is  in  excess,  the  sulphur  is  completely  converted  into 
sulphuric  acid  by  this  treatment. 

The  determination  of  argon  in  atmospheric  air,  H.  Moissan  (Bui.  Soc.  Chim. 
Paris,  3.  ser.,  31  (1904),  No.  12,  pp.  729-735).—  Methods  of  taking  samples  of  air  and 
determining  argon  are  described,  with  results  of  examinations  of  samples  of  air  from 
widely  separated  parts  of  the  world.  The  method  is  based  upon  the  complete 
absorption  of  oxygen  and  nitrogen  by  metallic  calcium.  A  measured  quantity  of 
approximately  1  liter  of  air  is  drawn  through  2  tubes  maintained  at  a  low  red  heat, 
the  first  of  which  contains  a  mixture  of  quicklime  and  magnesium  and  the  second 
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about  1  inn.  of  calcium  in  very  small  crystals.  The  residue  of  argon  is  measured  over 
mercury  in  an  apparatus  similar  to  that  of  Regnault  and  Sehloesing.  In  the  deter- 
minations reported  the  proportion  of  argon  varies  from  0.9305  to  0.9492  per  cent. 

Conversion  tables  for  calculating  fertilizer  and  feed-stuff  analyses,  II.  B. 
McDonnell  {Maryland  Agr.  Col.  Quart.,  1904,  ZVb.  24,  I1!'-  16). — This  is  a  reprint  of 
tables  first  published  in  Bulletin  30  of  the  Maryland  Station,  the  tables  for  potash 
having  been  recalculated,  using  the  revised  official  factor  for  K20  from  K2PtCl6. 

The  valuation  of  feeding  stuffs,  T.  Pfeiffer  {Mitt.  Landw.  Inst.  Univ.  Breslau, 
2  {1903),  No.  2,  pp.  257-271). — A  method  of  calculating  the  value  of  feeding  stuffs, 
taking  into  account  their  nianurial  value. 

Investigation  of  the  bodies  called  fiber  and  carbohydrates  in  feeding  stuffs, 
with  a  tentative  determination  of  the  components  of  each,  1'.  Schweitzer 
{Missouri  Sta.  Rpt.  1903,  pp.  8-26). — Previously  abstracted  from  another  source  (E. 
S.  R.,  L5,  p.  S4S). 

A  comparison  of  the  halogen  absorption  of  oils  by  the  Hiibl,  Wijs,  Hanus, 
and  Mcllhiney  methods,  L.  M.  Tolman  {Jour.  Amer.  Chan.  Soc,  26  {1904),  No.  7, 
pp.  826-837). — This  is  a  brief  account  of  work  previously  noted  from  another  source 
(E.  S.  R.,  15,  p.  438). 

The  determination  of  water  in  substances  that  are  to  be  afterwards 
extracted  with  volatile  solvents,  R.  M.  Bird  {Jour.  Amer.  Chem.  Soc,  26  {1904), 
No.  7,  pp.  818-826,  pi.  l,fig.  1). — An  apparatus  devised  for  the  purpose  of  avoiding 
the  transferring  of  butter  from  the  drying  dish  to  the  extraction  apparatus  is 
described  and  illustrated.  While  devised  for  use  in  butter  analysis,  the  method  is 
also  applicable  to  various  other  substances,  and  is  believed  to  be  as  accurate  as  the 
official  method  of  the  Association  of  Official  Agricultural  Chemists,  and  to  require 
much  less  time. 

Contribution  to  the  question  of  Gottlieb  or  Adams,  L.  F.  Rosengren  {Rev. 
Gen.  Lait,  3  {1904),  No.  15,  pp.  337-344). — The  experimental  work  of  the  author 
agrees  with  results  published  by  others,  that  when  milk  has  been  subjected  to 
considerable  agitation,  as  in  churning,  marked  differences  are  found  in  the  deter- 
mination of  fat  by  the  Gottlieb  and  Adams  methods. 

Two  theories  have  been  advanced  to  explain  this  result,  namely,  that  the  small 
fat  globules  are  encased  in  dried  casein,  which  prevents  their  extraction  by  ether, 
and  that  other  substances  than  fat  are  extracted.  The  author  holds  to  the  former 
view.  The  fat  obtained  from  a  large  number  of  samples  analyzed  by  the  Gottlieb 
method  was  collected  and  dissolved  in  ether,  the  insoluble  matter  amounting  to  0.002 
to  0.004  per  cent  of  the  original  milk.  This  residue  was  found  to'  be  very  different 
from  the  nitrogenous  material  obtained  by  Storch  from  cream  by  repeated  washing 
with  water  and  centrifuging. 

The  residue  was  found  to  consist  almost  entirely  of  lecithin,  while  in  the  material 
obtained  by  the  method  of  Storch  the  nitrogen  content  varied  between  11  and  14  per 
cent.  The  material  obtained  by  the  method  of  Storch  is,  therefore,  not  believed  to 
be  the  cause  of  the  higher  results  obtained  by  the  Gottlieb  method. 

The  cryoscopy  of  milk,  J.  Winter  and  E.  Parmentier  (Rev.  Gen.  Lait,  3  {1904), 
Nos.  9,  pp.  193-200;  10,  pp.  217-224;  11,  pp.  241-247;  12,  pp.  268-274) .—An  extended 
study  was  made  of  the  application  of  cryoscopy  to  the  examination  of  milk.  Histor- 
ical notes  are  given  and  the  technique  of  the  method  employed  is  described.  Numer- 
ous determinations  of  the  freezing  point  of  pure  and  adulterated  or  modified  milk 
are  reported.  Cryoscopy  is  believed  to  have  many  practical  applications  in  the 
examination  of  milk  and  in  the  prevention  of  adulteration. 

Determination  of  citric  acid  in  milk,  M.  Beau  {Rev.  Gen.  Lait,  3  {1904) ,  No.  17, 
pp.  385-396). — The  author  reviews  the  literature  relating  to  the  presence  of  citric  acid 
in  milk  and  describes  a  modified  method  used  by  him,  based  upon  the  oxidation  of 
the  citric  acid  by  potassium  permanganate  and  the  precipitation  of  the  resulting 
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product  by  mercuric  sulphate,  the  precipitate  being  collected,  dried,  and  weighed, 
or,  preferably,  dissolved  in  hydrochloric  acid  and  the  mercury  determined  volumet- 
rically  in  the  solution. 

Determination  of  dirt  in  milk,  M.  Ballo  (Oesterr.  Chem.  Ztg.,  7  (1904),  No.  5, 
pp.  101,  102).—  The  milk  is  filtered  through  tine  bolting  cloth  previously  moistened 
with  water,  the  dirt  is  washed  with  water  and  with  alcohol  and  ether,  and  trans- 
ferred to  a  weighing  dish  and  weighed. 

The  strength  of  commercial  formaldehyde,  E.  F.  Ladd  (North  Dakota  Sta.. 
Iij>t.  1903,  pp.  35,  36). — An  examination  of  a  number  of  samples  of  commercial  for- 
maldehyde showed  that  the  strength  was  frequently  below  the  standard  of  40  per 
cent. 

The  adulteration  of  drugs,  L.  F.  Kebler  ( U.  S.  Dcpt.  Agr.  Yearbook  1903,  pp. 
251-258). — The  author  cites  early  instances  of  the  adulteration  of  drugs,  and  dis- 
cusses factors  affecting  the  quality  of  drugs,  importance  of  purity  of  drugs,  extent 
and  nature  of  adulteration,  and  the  progress  being  made  in  the  investigation  of 
drugs  and  the  establishment  of  standards. 

Report  of  the  State  chemist  of  Florida,  1903,  R.  E.  Rose  (Florida  Mo.  Bui., 
Dept.  Agr.,  13  ( 1904),  No.  89,  pp.  71). — This  report  deals  mainly  with  the  results  of 
fertilizer  inspection  during  1903,  but  contains  also  analyses  of  miscellaneous  sub- 
stances, foods,  waters,  ores,  etc. 

BOTANY. 

Report  of  the  botanist,  H.  L.  Bolley  (North  Dakota  Sta.  Rpt.  1903,  pp.  42-58, 
jig.  1) . — A  report  is  given  of  the  condition  <  if  the  department  of  botany,  its  equipment 
and  work,  particular  attention  being  called  to  the  test  of  native  and  other  grasses, 
studies  of  elevator  samples  of  wheat,  the  adulteration  of  formaldehyde  and  formalde- 
hyde treatment  of  grains,  flax  studies,  particularly  the  treatment  of  flax  wilt,  and 
some  physiological  experiments  with  trees. 

The  grass  studies,  which  were  begun  in  cooperation  with  this  Department,  were 
not  fully  carried  out  on  account  of  the  inability  of  the  station  to  provide  the  neces- 
sary funds,  but  the  preliminary  investigations  showed  that  meadow  fescue,  rough 
fescue,  western  brome,  and  short-awned  brome  grasses,  under  the  adverse  conditions 
of  the  experiment,  were  of  particular  value  for  the  State.  From  the  studies  made 
with  elevator  samples  of  wheat  it  is  apparent  that  the  average  dockage  for  weed  seed, 
dirt,  etc.,  is  considerably  higher. than  the  investigation  showed  necessary.  Com- 
plaints are  mentioned  of  the  failure  of  the  formaldehyde  treatment  of  seed  grains  for 
the  prevention  of  smut  and  this  failure  is  laid  to  the  use  of  adulterated  or  weak  solu- 
tions of  formaldehyde. 

The  experiments  for  the  control  of  flax  wilt  have  been  continued  and  investiga- 
tions are  in  progress  by  which  it  is  hoped  to  discover  strains  of  flax  immune  to  the 
fungus.  In  connection  with  these  investigations  it  has  been  found  that  the  fungus 
remains  in  the  soil  for  a  longer  period  than  hitherto  supposed,  and  in  connection 
with  it  is  associated  an  undescribed  species  of  Colletotrichum.  This  phase  of  the 
investigation  is  to  be  the  subject  for  a  future  publication. 

The  physiological  experiments  with  trees  consisted  of  an  attempt  to  stimulate 
the  tree  to  growth  or  to  render  it  less  subject  to  disease  through  the  artificial  feeding 
of  the  tree  by  means  of  liquid  solutions  injected  into  the  trunks.  These  investi- 
gations have  not  been  carried  on  sufficiently  to  establish  any  positive  conclusions, 
but  a  number  of  factors  have  been  determined,  among  others— under  similar  con- 
ditions a  tree  seems  to  feed  at  about  a  uniform  rate  day  or  night;  the  rate  is  influ- 
enced by  atmospheric  temperature,  moisture,  water  supply  in  the  soil,  strength  of 
solution  applied,  etc.  Trees  vary  in  their  rate  of  feeding  with  regard  to  variety  and 
the  natural  growth,  size,  etc.  Chemical  substances  are  carried  to  the  utmost  parts 
of  trees  in  a  few  hours,  substances  being  detected  within  10  hours  in  the  topmost 
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tu  iga  of  cottonwood  trees  30  to  l-r>  ft.  high.  The  diffusion  of  liquids  radially  through 
the  trees  is  much  slower  than  the  vertical  movement.  The  killing  effectof  solutions 
appeared  to  be  in  direct  relation  to  their  strength.  The  effect  of  solutions  on  para- 
sitic disease  is  inconclusive. 

A  museum  of  economic  botany,  W.  G.  Freeman  (New  PhytoL,  2  (1903),  No.  10, 
pp.  ..' .'S-.'.:4  ). — An  account  is  given  of  the  author's  conception  of  the  objects,  and  uses 
of  a  museum  of  economic  botany  in  which  he  states  that  "a  museum  of  economic 
botany  should  be  devoted  to  illustrating  the  source,  geographical  distribution,  col- 
lection, manufacture,  properties  and  uses  of  vegetable  products,  and  the  conditions 
controlling  their  production  and  utilization,  the  means  employed  being  specimens, 
photographs,  maps,  descriptive  information,  commercial  data,  etc. 

"The  products  may  be  grouped  according  to  (1)  their  botanical  relationships,  (2) 
their  uses,  (3)  their  country  of  origin.  In  museums  devoted  to  the  products  of  only 
one  country,  the  employment  of  the  second  method  appears  the  most  useful.  In 
museums  of  a  wider  scope  the  adoption  of  the  first  method  has  a  special  interest  for 
the  botanist.  The  second  and  third  methods  appear  of  almost  equal  value  for  com- 
mercial purposes,  the  advantage  being  with  the  geographical  system  if  the  museum 
is  extensively  used  to  illustrate  the  products  and  resources  of  particular  countries 
and  the  conditions  controlling  botanical  enterprise." 

A  dictionary  of  the  plant  names  of  the  Philippine  Islands,  E.  D.  Merrill 
(Philippine  Dept.  Int.,  Bureau  Govt.  Lab.  [Pub.'],  1903,  No.  8,  pp.  193). — The  author 
has  compiled  a  dictionary  of  the  native  plant  names  of  the  Philippine  Islands,  the 
plants  being  arranged  alphabetically  by  the  native  names  and  in  a  second  part  alpha- 
betically by  their  scientific  names.  The  names  given  are  those  of  12  or  15  of  the 
more  common  dialects  spoken  in  the  islands. 

Philippine  agricultural  products,  F.  Lamson-Scribner  (Ann.  Rpt.  Philippine 
( 'mil.,  1903,  pi.  2,  pp.  668-676). — Alphabetical  lists  based  on  the  popular  and  scientific 
names  of  the  species  are  given  of  some  of  the  agricultural  products  of  the  Philippines, 
together  with  brief  descriptions  of  the  plants,  their  distribution  and  uses.  This 
information  is  based  upon  the  author's  observations,  as  well  as  compiled  from  the 
reports  of  correspondents. 

The  American  element  in  the  Philippine  flora,  E.  D.  Merrill  (Philippine 
Dept.  Int.,  Bureau  Govt.  Lab.  [Pub.],  1903,  No.  6,  pp.  19-36). — A  brief  review  is  given 
of  the  Philippine  flora,  in  which  the  author  attempts  to  show  the  occurrence  of 
American  species  in  the  Archipelago.  Among  the  more  prominent  plants  of  Amer- 
ican origin  are  a  number  of  economic  and  ornamental  plants  which  were  introduced, 
principally  through  Mexico.  In  addition  to  these  a  second  group  of  plants  is  present 
most  of  which  are  distributed  as  weeds.  These  owe  their  introduction  largely  to 
seeds  which  have  been  accidentally  introduced  in  packing  material. 

New  or  noteworthy  plants,  E.  D.  Merrill  (Philippine  Dept.  Int.,  Bureau 
God.  Lab.  [Pub.],  1903,  No.  6,  pp.  5-18). — Descriptions  are  given  of  a  number  of 
new  or  noteworthy  species  of  plants  many  of  which  are  forest  trees  of  considerable 
importance. 

The  cultivation  of  drug  plants  in  the  United  States,  R.  H.  True  (  U.  S.  Dept. 
Agr.  Yearbaok  1903,  pp.  887-346,  pU.  3) . — Attention  is  called  to  the  demand  for  medic- 
inal substances  of  plant  origin,  and  at  the  present  time  the  United  States  is  said  to 
be  importing  many  products  derived  from  plants  already  well  established  in  this 
country  and  in  some  cases  occurring  as  noxious  weeds. 

A  summary  is  given  of  crude-drug  importations  and  of  drug  substances  of  vegetable 
origin,  from  which  it  appears  that  during  the  year  1902  the  imports  of  these  two 
classes  of  products  amounted  to  a  total  of  $16,041,818.42.  Attention  is  called  to  a 
number  of  common  drug  plants  and  suggestions  given  for  their  cultivation. 

Experiments  on  the  development  of  the  bacteria  of  leguminous  plants  in 
soils  independent  of  the  presence  of  the  specific  host  plant,  Steglich  ( Ber. 
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T<ii.  Landw.  AbL,  A'.  Vers.  Stat.  Pflanzenkult.,  Dresden,  1903,  p.  4). —  Experiments  with 
serradella  on  inoculated  and  uninoculatecl  soil  are  reported,  which  show  that  runt 
tubercles  developed  in  the  uninoculated  soil,  although  the  nodules  were  apparently 

larger  and  more  numerous  in  the  inoculated  soil  and  the  yield  was  also  somewhat 
larger. 

Experiments  on  the  effect  of  copper  sulphate  in  the  soil  on  plant  growth, 
Steglich  {Her.  Tat.  Landw.  AbL,  K.  Vers.  Stat.  Pflanzenkult.,  Dresden,  1903,  p.  4).— 
Copper  sulphate  was  applied  to  soils  in  pots  two  years  in  succession,  at  rates  of  40, 
80,  and  160  gin.  per  square  meter  of  surface,  without  injurious  effects  on  fruit  trees 
and  strawberries.  Injury  resulted,  however,  when  like  amounts  were  applied  in  the 
held  to  potatoes,  beans,  etc. 

Two  types  of  intramolecular  respiration  of  higher  plants,  A.  I.  Nabokikh 
[Zhur.  Opuitn.  Agron.  [Jour.  E.vpl.  Landw.'],  4  ( 1903),  No.  6,  pp.  696-713) .—  The  exper- 
iments of  the  author  lead  him  to  distinguish  two  types  of  intramolecular  respiration 
of  higher  plants,  i.  e.,  typical  alcoholic  fermentation,  and  alcoholic  fermentation 
of  glucose  with  the  decomposition  of  organic  acids.  The  typical  alcoholic  fermen- 
tation is  shown  in  experiments  with  glucose,  experiments  of  long  duration  in  water, 
and,  probably,  the  cultures  in  mannite  of  long  duration. 

In  these  series  of  cultures  the  ratio  between  carbon  dioxid  and  alcohol  was 
observed  to  closely  correspond  to  that  of  alcoholic  fermentation.  In  the  combina- 
tion of  alcoholic  fermentation  of  glucose  with  the  decomposition  of  organic  acids,  the 
most  striking  examples  were  observed  in  experiments  with  weak  solutions  of  lactic 
acid.  It  was  found  that  during  the  entire  time  of  the  experiment  a  comparatively 
large  quantity  of  acid  was  lost,  while  at  the  same  time  the  amount  of  alcohol  was 
found  to  be  12  to  35°  lower  than  is  characteristic  for  the  alcoholic  fermentation. 

A  series  of  parallel  experiments  in  water  and  peptone  showed  that  the  latter,  like 
glucose,  is  capable  of  considerably  increasing  the  energy  of  the  intramolecular  respi- 
ration of  peas.  The  alcoholic  coefficient  is  here  close  to  the  normal  for  alcoholic 
fermentation,  averaging  102  instead  of  104.5.  The  author  thinks,  however,  that 
peptone  acts  on  the  fermentation  indirectly  increasing  the  activity  of  the  ferments 
which  convert  starch  into  sugar  and  decompose  sugar  into  alcohol  and  carbon  dioxid. 

The  experiments  in  a  1  per  cent  solution  of  asparagin  gave  correspondingly  low 
values  for  the  alcoholic  coefficient,  95.1  in  the  mean. 

In  2  series  of  experiments  in  solutions  of  saltpetre,  one  lasting  7  days  and  the  other 
14  days,  it  was  found  that  in  those  of  shorter  duration  the  yield  of  alcohol  was  so 
high  that  it  was  impossible  to  suppose  that  any  appreciable  amount  of  alcohol  was 
oxidized  by  the  oxygen  set  free  in  the  process  of  reduction  of  the  saltpetre  by  the 
seed.  In  the  longer  experiments  the  alcohol  decreased  in  amount  and  nitrogen  was 
set  free,  corroborating  the  views  of  Stoklasa  and  others. 

The  experiments  referred  to  were  all  made  with  peas  (Pimm  sativum).  The  intra- 
molecular respiration  of  castor  beans  was  found  to  be  very  weak  for  all  the  solutions 
tested. — P.  FIREMAN. 

On  the  nature  of  the  middle  lamella,  II.  Devacx  {Mem.  Sue.  Sri.  Phys.  ei  Nat. 
Bordeaux,  6.  ser.,  3  (1003),  pp.  89-120). — After  reviewing  some  of  the  numerous 
opinions  regarding  the  constitution  of  the  middle  lamella  occurring  in  plants,  an 
account  is  given  of  micro-chemical  studies  of  a  considerable  number  of  species  of 
plants  representing  widely  separated  genera  and  families.  The  methods  of  exami- 
nation and  technique  of  the  specimens  are  described  at  length. 

The  author  concludes  that  from  the  reactions  observed  the  middle  lamella  in  the 
softer  tissues  of  plants  is  not  composed  of  pectate  of  lime  but  of  pectose,  and,  con- 
trary to  the  opinion  of  many  chemists,  pectose,  at  least  that  occurring  in  the  middle 
lamella,  is  readily  attacked  by  either  hot  or  cold,  dilute  or  strong,  alcoholic  or 
aqueous  acids.  In  this  action  an  intermediate  body  between  pectin  and  pectose  is 
formed. 
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A  preliminary  note  on  the  action  of  the  radiations  froni  radium  bromid  on 
some  organisms,  II.  II.  Dixon  ami  J.  T.  Wigham  (Sci.  Proe.  Roy.  Dublin  Soc,  it. 
ser.,  10  I  1904),  TI,  No.  19,  pp.  178-192,  pis.  S).—A  report  is  given  of  the  behavior  of 
seedlings  of  Lepidium  sativum,  specimens  of  Volvox  globator,  and  a  number  of  bacteria 
toward  radium  bromid.  Experiments  were  planned  to  find  out  whether,  the  radia- 
tions would  act  as  a  stimulus  to  growth  curvatures,  or  if  they  would  exerl  a  directive 
action  on  the  growth  of  the  motile  organism.  At  the  same  time  abnormal  and  patho- 
logical effects  were  looked  for. 

One  hundred  seeds  of  L.  sativum  were  evenly  distributed  over  a  surface  of  moist 
quartz  sand,  and  after  germination  had  taken  place  a  glass  tube  containing  5  mg.  of 
radium  bromid  was  set  over  the  central  ^t'vd  at  a  distance  of  1  cm.  from  it.  At  the 
end  of  a  few  days  the  seedlings  had  grown  up  around  the  tube,  but  no  curvatures 
were  apparent.  The  seedlings  within  1  cm.  radius  were  slightly  smaller  than  the 
others,  but  the  difference  was  not  very  pronounced,  nor  did  the  plants  appear  in  any 
way  abnormal.  At  the  end  of  10  days  the  difference  in  height  was  more  noticeable, 
and  when  the  radium  tube  was  removed  and  the  seedlings  exposed  to  daylight  the 
central  plants  remained  behind  the  others  in  point  of  growth  for  several  days,  dur- 
ing which  they  were  kept  under  observation. 

In  a  second  experiment  seeds  similarly  treated  showed,  :!  days  after  germination,  a 
slight  retardation  of  growth.  At  this  time  it  was  noticed  that  the  number  of  root 
hairs  of  the  retarded  seedlings  was  considerably  inferior  to  that  of  the  others,  but 
otherwise  the  retarded  individuals  seemed  healthy. 

A  third  lot  of  seedlings  were  tested  in  which  dry  seeds  were  distributed  over  moist 
sand  and  the  radium  tube  supported  at  a  distance  of  0.5  cm.  from  the  seed  and  the 
germination  observed.  As  before,  a  slight  retardation  was  noted,  but  no  injury  could 
be  discovered. 

Experiments  conducted  with  Volvox  showed  that  after  24  hours  no  special  arrange- 
ment of  the  colonies  could  be  observed,  and  they  were  neither  attracted  nor  repelled 
by  the  radium  tube. 

In  the  case  of  the  experiments  with  the  bacteria  the  organisms  were  found  to  be 
inhibited  in  their  development  and  in  some  cases  were  perhaps  killed.  To  determine 
whether  the  organisms  were  actually  killed  or  merely  arrested  in  their  development, 
inoculations  were  made  from  the  apparently  sterile  patches  and  in  almost  every  case 
the  development  showed  that  the  organisms  were  not  killed,  but  the  action  was  only 
inhibitory.  It  is  probable  that  the  radiations  caused  a  change  in  the  medium  which 
was  responsible  for  the  failure  of  development  of  the  organisms. 

ZOOLOGY. 

The  economic  value  of  the  bobwhite,  S.  D.  Judd  (  U.  S.  Dipt.  Ayr.  Yearbook 
1903,  pp.  Pi'1-.'o'f,  pi.  1). — Notes  are  given  on  the  distribution,  habits,  and  economic 
importance  of  this  bird.  The  quail  is  considered  as  of  importance  in  destroying 
weed  seeds  and  insects  and  in  furnishing  food  and  sport. 

A  study  was  made  of  801  stomach  contents  of  quails,  collected  every  month  of  the 
year  in  21  States,  Canada,  and  the  District  of  Columbia.  An  examination  of  tin- 
food  showed  that  14.!).'!  per  cent  was  animal  matter  and  85.07  vegetable.  Seeds  form 
50.78  per  cent  of  the  food  for  the  year.  The  majority  of  this  seed  is  from  weeds  of 
which  60  species  are  represented.  The  author  estimates  that  in  the  State  of  Virginia 
quails  destroy  573  tons  of  weed  seeds  annually.  Grain  forms  only  about  )  of  the 
food,  while  large  numbers  of  potato  beetles,  cucumber  beetles,  chinch  bugs,  and 
other  injurious  insects  are  eaten. 

Brief  notes  are  given  on  the  means  of  protecting  this  bird,  and  a  detailed  list  is 
presented  of  the  seeds,  fruits,  insects,  etc.,  eaten  by  the  quail. 

Importation  of  game  birds  and  eggs  for  propagation,  T.  S.  Palmer  and 
II.  Oldys  (U.  S.  Dept.  Agr.,  Farmers'  Bui.   197,  pp.  SO,  fig.  J). — Since  the  passage  of 
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the  Lacey  Act,  more  than  23,000  birds  have  been  imported  into  the  United  states, 
of  which  the  most  important  are  quail,  pheasants,  partridges,  ducks,  and  geese. 
About  2,000  eggs  have  been  imported  since  the  passageof  the  Egg  Act  in  June,  1902. 
A  brief  account  is  presented  of  the  nature  of  these  importations,  with  notes  on  the 
countries  from  which  birds  are  imported  and  on  the  success  of  the  importations. 

Some  new  facts  about  the  migration  of  birds,  VV.  \V.  Cooke  (  U.  S.  Dept.  Agr. 
Yearbook  H9&8,  />/>.  371-386,  figs.  2). — A  general  discussion  of  the  causes  of  migration, 
the  means  by  which  birds  find  their  way  during  migratory  flights,  the  distance  and 
routes  of  migration,  casualties  during  migration,  relation  of  migration  to  temperature, 
and  variations  in  the  speed  of  flight.  While  many  casualties  may  occur  during  the 
flight  <»f  birds  over  long  stretches  of  water,  observations  show  that  as  a  rule  long 
flights  are  made  with  apparent  ease  and  that  the  birds  do  not  alight  immediately  upon 
reaching  the  shore. 

Causes  of  the  diminution  in  the  number  of  useful  birds,  A.  Truelle  (Jour. 
Agr.  Prat.,  n.  ser.,  7  (1904),  No.  .'■>',  pp.  742-744)- — A  brief  discussion  is  given  of  the 
influence  of  climatic  changes,  the  operations  of  bird  hunters  and  other  agencies  upon 
the  number  of  birds. 

Birds  in  relation  to  agriculture.  Gunning  (  Transvaal  Agr.  Jour.,  2  (  1904),  No.  7, 
pp.  335-338,  pis.  5). — Notes  on  the  feeding  habits  and  economic  relations  of  various 
species  of  herons  and  storks. 

Rabbit  destruction  i  Jom ■.  Dept.  Agr.  West. . I ustralia,  9(1904),  No. 5,  pp.  392-396).— 
Various  kinds  of  poison  baits  are  described,  such  as  phosphorized  oats  or  wheat, 
apples  and  strychnin,  grain  and  arsenic,  etc.  Methods  of  applying  the  baits  are  also 
described. 

Trapping  rabbits  inside  fences,  T.  Potter  (Jour.  Agr.  ami  I  ml.  South  Australia, 
7  (1904),  No.  11,  jiji.j!?!,  622,  figs.  2). — A  description  is  given  of  a  method  of  using 
wire  fences  around  enclosures  so  as  to  entrap  rabbits. 

Destruction  of  rats,  (i.  Gandara  (Com.  Parasil.  Agr.  [Mexico],  Circ.  7,  }>p.  19, 
figs.  28). — The  direct  injuries  caused  by  rats  and  their  agency  in  transmitting  infec- 
tious diseases  are  discussed.  The  author  mentions  various  natural  enemies  of  rats 
and  artificial  means  of  repression,  such  as  poisons,  traps,  etc. 

Usofulness  of  the  American  toad,  A.  II.  Kirkland  (  U.  S.  Dept.  Agr.,  Farmers' 
Will.  196,  pp.  16). — This  bulletin  is  essentially  a  condensed  form  of  the  material  pub- 
lished in  Massachusetts  Hatch  Station  Bulletin  No.  46,  and  previously  noted  from 
that  source  (  E.  S.  H.,  9,  pp.  330-332). 

The  economic  value  of  Pennsylvania  animals  in  relation  to  agriculture, 
shGwn  in  the  agricultural  exhibit  of  Pennsylvania  at  the  St.  Louis  Exposi- 
tion, II.  A.  Surface  (Pennsylvania  Slate  Dept.  Agr.,  Mo.  Bid.-  Div.  Zool.,  2  (1904), 
No.  7,  j/ji.  32,  pis.  14)- — A  detailed  description  is  given  of  the  Pennsylvania  exhibit 
in  economic  zoology  at  the  World's  Fair. 

Results  of  the  Swedish  zoological  expedition  to  Egypt  and  the  White  Nile, 
1901,  I,  L.  A.  Jagerskiold  (  Upsal,  Sweden:  K.  II'.  Appelberg,  1904,  )>i>.  250,  pis.  9. 
figs.  12).—  This  report  contains  articles  on  White  Ants  in  the  Sudan,  by  I.  Triigardh; 
Scaphanocephalus  expansus,  by  L.  A.  Jagerskiold;  Water  Beetles,  by  D.  Sharp;  Lepi- 
doptera,  by  C.  Aurivillius;  Ants  in  Egypt,  by  <i.  Mayr;  Termitophilous  Insects,  by 
E.  Wasmann;  Birds  from  the  White  Nile,  by  L.  A.  Jagerskiold,  etc. 

Destruction  of  vermin  (Agr.  Jour.  Cape  Good  Hope,  25  (1904),  Xo.  1,  pp.  46, 
47). — Notes  on  fencing,  poisoning,  and  other  methods  of  preventing  losses  to  stock 
from  jackals. 

METEOROLOGY—  CLIMATOLOGY. 

Weather  Bureau  stations  and  their  duties,  J.  Kenealy  (  U.  S.  Dept.  Agr.  Year- 
book I9D.;,  pp.  109-120,  figs.  ..'). — This  article  briefly  reviews  the  origin  and  develop- 
ment of  the  meteorological  service,  describes  the  general  features  of  the  equipment  and 
organization  of  Weather  Bureau  stations,  and  explains  the  nature  of  the  daily  duties 
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of  observers  at  these  stations.  The  flags,  pennants,  and  signals  used  by  the  Weather 
Bureau  in  forecasting  the  weather  and  temperature  are  described  and  their  use 
explained. 

Use  of  Weather  Bureau  records  in  court,  II.  J.  Cox  (  U.  S.  Dept.  Agr.  Year- 
hook  1908,  pp.  308-812). — The  extent  to  which  Weather  Bureau  records  are  used  in 
court  and  their  value  as  evidence  are  discussed. 

Meteorological  observations,  J.  E.  Ostkandeb,  F.  F.  Henshaw,  and  (1.  H.  Patch 
(Massachusetts  Sta.  Met.  Buls.  184,  185,  186,  pp.  4  each).  — Summaries  of  observations 
on  pressure,  temperature,  humidity,  precipitation,  wind,  sunshine,  cloudiness,  and 
casual  phenomena  during  April,  May,  and  June,  1904.  The  data  are  briefly  dis- 
cussed in  general  notes  on  the  weather  of  each  month. 

Precipitation  for  twenty-nine  years  at  Dodge  City,  Kans.,  E.  D.  Emigh 
(Mo.  Weather  Rev.,  32  (1904),  No.  3,  pp.  115,  116).—  All  available  data  for  the  period 
are  compiled.  These  do  not  show  any  increase  in  the  rainfall  of  western  Kansas 
during  the  period. 

Summaries  of  temperatures,  rainfalls,  and  sunshines,  E.  F.  Ladd  (North 
Dakota  Sta.  Rpt.  1903,  pp.  16-20). — Summaries  are  given  of  monthly  and  annual  pre- 
cipitation at  Fargo  during  1903  and  8  preceding  years;  on  sunshine  during  1903  and  4 
preceding  years;  and  evaporation  from  a  water  surface  during  May  to  September, 
1903. 

The  mean  temperature  during  1903  was  37.7°,  the  maximum  97°  in  June,  the 
minimum  — 38°  in  February.  The  total  rainfall  was  23.81  in.,  which  is  2.93  in.  above 
the  average  for  the  past  12  years.  The  percentage  of  sunshine  was  41.18,  having 
steadily  decreased  from  48.8  per  cent  in  1899.  "The  total  amount  of  water  evaporated 
from  a  water  surface  for  the  5  months  May  to  September,  inclusive,  was  41.87  in., 
or  an  average  of  8.37  in.  per  month,  or  a  daily  average  of  0.263  in." 

Meteorological  conditions  in  Norway,  1902  (Aarsber.  Offent.  Foranstalt. 
Landbr.  Freiume,  1902,  pp.  659-679). — A  summary  of  the  average  temperature  of  the 
air  and  the  precipitation  for  each  month  of  the  year,  for  the  various  weather  stations 
of  Norway. — f.  w.  woll. 

Relation  of  precipitation  to  yield  of  corn,  J.  W.  Smith  (  U.  S.  Dept.  Agr.  Year- 
book 1903,  pp.  215-224,  charts  8). — This  article  is  mainly  a  series  of  charts  showing 
the  close  relation  which  exists  between  precipitation  and  yield  of  corn  per  acre  dur- 
ing a  series  of  years  in  the  region  covered  by  Ohio,  Indiana,  Illinois,  Iowa,  Nebraska, 
Kansas,  Missouri,  and  Kentucky. 

A  method  of  avoiding  the  danger  of  night  frosts  by  application  of  frost 
torches,  S.  Lemstrom  (Svenska  Mosskulturfor.  Tidskr.,  17  (1903),  No.  6,  pp.  420-428; 
trans,  from  Milt.  Ver.  Ford.  Moorkultur,  1903,  No.  15-16). 

WATER— SOILS. 

[Analyses  of  water],  P.  Carmody  (Ann.  Rpt.  (tort.  Analyst  [Trinidad],  1903-4, 
pp.  8-10). — Tabulated  analyses  are  reported  of  samples  of  the  Port-of-Spain  and  San 
Fernando  water  supplies  taken  at  different  dates,  of  miscellaneous  samples  of  water, 
and  of  rain  waters,  the  latter  showing  monthly  averages  during  1903  of  chlorin,  total 
ammonia,  and  nitrogen  as  nitrates. 

Methods  used  for  controlling  and  reclaiming  sand  dunes,  A.  S.  Hitchcock 
(U.  S.  Dept.  Agr.,  Bureau  of  Plant  Industry  Bui.  57,  pp.  36,  pis.  9,  figs.  9).—  This  bul- 
letin discusses  the  formation  of  sand  dunes  and  methods  of  fixing  the  shifting  sands, 
and  gives  the  results  of  a  personal  study  of  the  methods  of  control  employed  in  the 
Netherlands,  Denmark,  (Termany,  and  France.  The  methods  now  in  successful  use 
on  a  large  scale  are  of  three  classes: 

"  (1 )  Transplanting  sand-binding  plants  upon  the  dunes,  sufficiently  thick  to  form 
a  living  cover;  (2)  covering  the  entire  surface  with  some  inert  material  which  pre- 
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vents  the  wind  from  reaching  the  sand,  and  (3)  covering  the  surface  with  a  network 
of  brush  fence  which,  while  not  preventing  the  wind  from  reaching  the  sand,  lessens 
its  velocity  and  prevents  drifting.   .   .   . 

"The  sand  is  first  held  in  place  by  some  inert  covering  or  a  plantation  of  grass,  and 
afterwards  a  forest  is  established  by  transplanting  young  trees. 

"Trees  will  not  grow  in  the  immediate  vicinity  of  the  ocean;  hence  a  narrow  strip 
along  the  coast  must  be  permanently  held  in  place  by  means  of  a  sand-binding  grass. 

"Tbe  best  grass  for  this  purpose  is  beach  grass  (Ammophila  armaria  ),  which  grows 
naturally  along  the  sandy  seashores  of  the  North  Atlantic  coast.  The  same  species 
grows  along  the  shores  of  the  Great  Lakes  and  on  tbe  Atlantic  coast  of  the  United 
States  as  far  south  as  North  Carolina. 

"  The  grass  is  transplanted  in  rows  or  squares  in  autumn  or  spring.  Satisfactory 
results  can  not  be  produced  by  sowing  the  seed  of  this  or  of  other  plants  directly 
upon  tbe  unprotected  sand. 

"Where  heather  grows  in  sufficient  abundance  this  is  cut  and  laid  upon  tbe  surface 
of  the  sand. 

"The  third  important  method  for  preventing  drifting  is  the  use  of  sand  fences. 
These  consist  of  rows  of  rough  stakes  or  pieces  of  brush  driven  into  the  sand  and  pro- 
jecting above  the  surface  from  1  to  3  feet.  For  holding  the  sand  the  shorter  stakes  are 
placed  in  squares  of  9  to  12  feet,  forming  a  network.  For  accumulating  sand  in  hol- 
lows or  repairing  breaches  in  a  protecting  dune  the  high  fences  may  be  used.  Solid 
fences  are  not  used. 

"The  drifting  of  the  sand  having  been  prevented  by  one  of  the  above  methods, 
young  trees  are  set  out  to  form  the  permanent  covering  of  forest.  In  northern  Europe 
no  satisfactory  results  have  been  obtained  in  establishing  a  forest  by  sowing  the  seed, 
but  in  southwestern  France  a  forest  was  produced  by  sowing  the  seed  of  Pinus  mari- 
tima  upon  the  sand  and  covering  it  with  brush. 

"The  trees  used  are:  In  the  Netherlands,  Pinus  austriaca  and  P.  laricio  near  the 
coast,  P.  sylcestris  on  the  interior  dunes;  Denmark,  Pinus  montana  near  the  coast  and 
Picea  excelsa  (preceded  by  Pinus  montana)  on  interior  heath  land;  Germany,  Pinus 
montana;  France,  Pinus  maritirna." 

Drift-sand  reclamation  work,  T.  R.  Sim  (Natal.  Agr.  Jour,  and  Min.  Pec,  7 
(1904),  No.  3,  pp.  "259-264,  figs.  3). — An  account  is  given  of  the  reclamation  work 
being  carried  on  at  Durban  for  the  prevention  of  the  drifting  of  sand  along  the 
beach. 

Soil  studies,  E.  F.  Ladd  and  H.  M'Guigan  (North  Dakota  Sta.  Rpt.  1908,  /;/*. 
23-33). — The  results  of  studies  of  the  composition  and  properties  of  humus  from 
different  sources  are  reported,  showing  "that  when  fractional  precipitation  is  em- 
ployed with  humus  extracts  very  different  results  are  had  with  varying  conditions  of 
soils.  In  some  cases  all  of  the  humus  is  precipitated  in  the  first  fractional,  and  in 
other  cases  all  may  come  down  in  the  last  fractional,  and  in  other  cases  about  the 
same  amount  will  be  had  for  each  precipitation.  It  has  been  found,  however,  that 
these  several  precipitates  have  very  different  values  and  widely  varying  compositions. 
This  problem  is  now  being  further  investigated,  and  it  is  believed  results  can  be  had 
which  will  throw  much  light  upon  some  of  the  problems  not  well  understood." 

Some  results  of  investigations  in  soil  management,  F.  H.  King  ( U.  S. 
Dept.  Agr.  Yearbook  1903,  pp.  159-174)  • — This  article  discusses  advantages  of  thorough 
cultivation  in  the  South,  loss  of  water  by  evaporation  from  southern  soils,  cultivation 
to  make  water-soluble  plant  food  available,  faulty  methods  of  cultivation,  need  of 
greater  porosity  and  better  granulation  for  soils  of  South  Atlantic  and  Gulf  coastal 
plains  and  of  more  frequent  and  deeper  plowing,  importance  of  the  granular  struc- 
ture in  soils  and  the  conditions  which  favor  its  development  and  maintenance,  iwed 
of  increasing  the  organic  matter  in  southern  soils,  relative  rates  of  nitrification  in 
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some  southern  soils,  and  influence  of  lime  ami  stable  manure  on  nitrification  and 
water-soluble  phosphates  and  sulphates. 

Frequent  and  thorough  cultivation  to  conserve  soil  moisture  ami  render  plant  food 
available  is  shown  to  be  of  great  importance,  especially  in  soils  of  close  structure  and 
feeble  granulation,  such  as  are  found  in  many  parts  of  the  South.  Objections  to  the 
common  practice  of  running  the  plow  close  to  the  rows  of  corn  and  throwing  the 
earth  away  from  the  plants  are  pointed  out,  and  the  advantages  of  flat  cultivation 
for  corn,  potatoes,  and  cotton  are  explained.  More  frequent  and  deeper  plowing  is 
recommended  as  a  means  of  improving  the  mechanical  condition  of  the  soils. 

Some  soil  problems  for  practical  farmers,  E.  C.  Chilcott  (  U.  S.  Dept.  Agr. 
Yearbook  1908,  pp.  441-452). — The  lack  of  proper  instruction  in  schools  and  colleges 
regarding  the  origin  and  properties  of  soils  is  pointed  out,  and  suggestions  are  made 
regarding  home  study  of  physical  geography  and  geology  by  farmers  as  preliminary 
preparation  for  the  practical  study  of  soil  problems. 

The  article  also  discusses  the  essentials  of  a  progressive  farmer,  requisites  tor  the 
successful  teacher  or  investigator,  the  relation  of  the  scientist  to  the  farmer,  and 
methods  and  value  of  crop  rotations,  the  discussion  of  the  last  topic  being  based  upon 
the  results  of  experiments  carried  on  at  the  South  Dakota  Station  during  the  last  7 
years.  "Crop  rotation  is  only  one  of  the  many  soil  problems  that  should  be  worked 
out  in  the  field  at  the  experiment  stations  and  by  farmers  upon  their  own  farms;  and 
the  farmer  and  the  scientist  should  keep  in  close  touch,  so  that  each  may  profit  by 
the  experience  of  the  other." 

"  Sour"  or  acid  soils  and  their  treatment,  II.  G.  Fourcade  (  Agr.  Jour.  Cape 
Good  Hope,  25  {1904),  No.  1,  pp.  33-43).  —  A  general  discussion  of  the  character  of 
decomposition  which  organic  matter  undergoes  in  the  soil,  the  conditions  which 
affect  soil  acidity,  methods  of  treatment  of  acid  soils,  and  crops  adapted  to  such  soils. 
Numerous  references  to  the  literature  of  the  subject  are  given. 

The  relation  of  humus  to  plant  growth,  V.  11.  Davis  (Jour.  Columbus  Hurt. 
Soc,  19  (1904),  No.  2,  ]/p.  .5-5-60). — A  general  discussion  of  this  subject. 

Factors  of  availability  of  plant  food,  <i.  S.  Fraps  (Amer.  <'hni>.  Jour.,  82 
(1904),  No.  1,  pp.  1-13). — This  is  the  full  text  of  the  paper,  an  abstract  of  which  has 
already  been  noted  (E.  S.  R.,  15,  p.  858). 

FERTILIZERS. 

Experiments  with  nitrogenous  fertilizers,  II.  J.  Patterson  {Maryland  Sta. 
Bui.  91,  pp.  25-58). — This  bulletin  discusses  the  early  use  of  nitrogenous  fertilizers, 
the  importance  of  nitrogen  as  a  plant  food,  loss  of  nitrogen  from  the  soil,  general 
conditions  indicating  the  need  of  nitrogen,  quantity  of  nitrogen  annually  removed 
from  Maryland  farms,  the  origin  and  supply  of  nitrogen  in  soils,  condition  of  the 
nitrogen  of  soils,  nitrification,  sources  of  nitrogen,  the  use  of  the  free  nitrogen  of  the 
atmosphere  by  plants,  and  artificial  inoculation,  and  gives  a  summary  of  results  of 
experiments  begun  in  1X97  on  medium-stiff  clay  loam.  The  object  of  these  was  to 
compare  different  times  of  applying  nitrate  of  soda  (just  before  planting  with  and 
without  lime,  at  period  of  most  active  growth,  and  one-half  before  planting  and  one- 
half  at  time  of  most  active  growth),  to  test  the  comparative  effects  of  nitrate  of  soda 
and  sulphate  of  ammonia  and  of  lime  applied  with  mineral  sources  of  nitrogen,  to 
compare  nitrate  of  soda  combined  with  sulphate  of  potash  with  nitrate  of  potash,  to 
compare  different  sources  of  organic  nitrogen  (including  dried  blood,  raw  and  dis- 
solved leather  waste,  raw  and  dissolved  hair  waste,  bone  tankage,  dried  fish,  cotton- 
seed meal,  and  stable  manure),  and  to  test  the  effect  of  treating  hair  and  leather 
waste  witli  acid.  The  materials  were  applied  in  amounts  supplying  32  lbs.  of  nitrogen 
per  acre.    The  crops  for  which  data  are  given  are  corn,  wheat,  and  hay. 

The  results  in  general  favor  the  application  of  nitrate  of  soda  before  planting  rather 


FERTILIZERS.  131) 

than  after  the  crop  is  partially  grown,  and  indicate  that  a  top-dressing  of  this  sub- 
stance pays  well  as  a  rule  on  wheat  which  for  any  cause  (either  poor  land  or  from 
late  seeding)  is  backward  in  the  spring,  although  its  use  is  of  doubtful  benefit  on  land 
which  is  well  supplied  with  plant  food.  Nitrate  of  soda  gave  uniformly  and  decid- 
edly better  results  than  sulphate  of  ammonia,  both  with  and  without  lime.  Nitrate 
of  potash  gave  better  results  than  nitrate  of  soda  combined  with  a  potash  salt  (sul- 
phate), but  the  advantage  was  not  great  enough  "to  warrant  the  difference  in  cost 
which  usually  prevails."  The  organic  sources  of  nitrogen  were  not  as  active  as  nitrate 
i  if  si  »da.  ( )f  the  three  principal  forms  tested  blood  stood  first  as  regards  effectiveness, 
leather  second,  and  hair  last.  The  results  seem  to  show  decided  advantage  from 
treating  leather  with  acid,  but  little  or  no  advantage  from  so  treating  hair.  Fish  gave 
better  results  than  bone  tankage  and  stable  manure  than  cotton-seed  meal. 

Brief  accounts  are  given  of  miscellaneous  experiments  with  vegetables 'and  in  ton- 
dressing  grass  land  and  lawns.  As  a  result  of  2  years'  experiments  the  conclusion  is 
reached  "that  either  bone  or  fish  tankage  is  the  most  desirable  material  for  top- 
dressing  lawns,  and  for  the  city  or  town  lawn  is  much  easier  to  get,  cheaper,  and 
more  agreeable  to  use  than  stable  manure." 

Experiments  on  supplying  the  nitrogen  requirements  of  plants  from  the 
atmosphere,  Steglich  (Brr.  Tilt.  Landw.  Alt.,  K.  Vers.  Slut.  Pflanzenkult.,  Dresden, 
1903,  pp.  .',  3). — This  is  a  brief  report  of  progress  in  experiments  begun  in  1900  to 
determine  whether  under  systems  of  fallow  or  green  manuring  it  is  possible  to  derive 
sufficient  nitrogen  from  the  air  to  maintain  normal  yields.  The  principal  data 
obtained  in  experiments  on  loam  and  sandy  soils  in  vegetation  pots  are  tabulated, 
but  no  conclusions  are  drawn. 

On  the  preservation  of  liquid  manure,  J.  Sebeliex  and  E.  Forfang  (Norsk 
Landmandsblad, 23  (1904),  No.  11, pp.  135,  136). — In  laboratory  trials  with  peat  litter, 
or  peat  litter  and  sulphuric  acid,  as  preservatives  of  liquid  manure,  30  gm.  of  peat  or 
5  cc.  of  sulphuric  acid  per  200  cc.  of  liquid  manure  prevented  any  loss  of  nitrogen 
during  a  period  of  l\  months,  while  a  loss  of  54  per  cent  occurred  when  no  preserva- 
tives had  been  added.  In  another  series  of  trials  25  gm.  of  peat  litter  per  300  cc. 
reduced  the  loss  of  nitrogen  during  125  days  from  nearly  60  per  cent  to  5  per  cent, 
there  being  practically  no  loss  when  peat  was  added  in  the  proportion  of  25  gm.  to 
100  cc.  or  to  200  cc.  of  liquid  manure. — f.  w.  woll. 

On  the  fineness  of  slaked  lime,  H.  vox  Feilitzen  (Svenska  Mosskulturfor.  Tidshr., 
17  (1903),  No.  5,  pp.  320-322).— Trials  conducted  at  Flahult  experiment  station 
showed  that  water-slaking  is  superior  to  self-slaking  in  open  air,  although  even  the 
latter  method  was  found  to  give  lime  of  considerable  fineness,  viz,  from.  52  to  75  per 
cent  of  "fine-meal"  (finer  than  0.2  mm.). — f.  w.  woll. 

Pot  experiments  with  superphosphate,  Thomas  slag,  bone  meal,  and 
phosphorite,  A.  Rixdell  (Landtbr.  Styr.  Meddel,  1903,  No.  44,  pp.  19-28). — The 
results  obtained  by  the  author  indicate  that  superphosphate  has  a  higher  value  as  a 
phosphoric-acid  fertilizer  than  either  Thomas  phosphate  or  bone  meal,  and  that  the 
latter  fertilizers  have  a  similar  effect;  that  bone  meal,  therefore,  is  a  more  valuable 
fertilizer  in  comparison  with  Thomas  phosphate  than  is  indicated  by  the  results  of 
German  experiments. — f.  w.  woll. 

Cooperative  field  experiments  with  Thomas  slag  and  kainit,  A.  Rindell 
i  Landtbr.  Sfcyr.  Meddel.,  1903,  No.  44,  pp-  1-19). — This  is  a  compilation  of  the  results 
of  experiments  conducted  by  the  author  at  different  Finnish  farms.  Summary  state- 
ments of  the  data  obtained  are  given,  with  a  brief  discussion  of  the  results. — f.  w. 
woll. 

Experiments  with  commercial  fertilizers,  E.  F.  Ladd  (North  Dakota  Sta.  Rpt. 
1903,  pp.  20-23). — The  results  of  cooperative  experiments  with  fertilizers  on  wdieat 
in  different  parts  of  the  State  are  briefly  reported.     In  these  experiments  there  was 
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apparently  no  marked  advantage  from  the  nse  of  fertilizers,  although  in  parallel 
experiments  carried  <>nat  the  station  there  was  a  decided  benefit  both  as  regards 
yield  and  quality  of  product  from  the  use  of  fertilizers. 

On  calcium  cyanamid,  II.  von  Feilitzen  (Svenska  Mosskulturfor.  Tidskr.,  18 
i  1904  I,  No.  1,  pp.  54-56) . — A  historical  sketch  of  the  efforts  made  to  utilize  the  nitro- 
gen of  the  air  for  fertilizing  purposes,  with  description  of  the  new  fertilizer,  calcium 
cyanamid. — f.  w.  woll. 

Fertilizers,  R.  E.  Rose  and  E.  E.  McLin  {Florida  Mo.  Bui.,  DeptAgr.,  14  (1904), 
Nos.  1,  />/>.  25-46;  .',  />/>.  27-50;  3,  pp.  27-46;  4,  pp.  27-50). — These  bulletins  give  the 
results  of  fertilizer  inspection  under  State  law,  with  notes  on  use  of  fertilizers,  for- 
mulas for  special  crops,  and  miscellaneous  information. 

Commercial  fertilizers  (Quart,  dipt.  Kansas  Slate  lid.  Agr.,  2d  (1904),  No.  DO, 
pp.  14). — A  brief  report  is  given  of  Avork  done  under  provisions  of  the  State  law 
enacted  in  1903,  the  text  of  which  is  given,  with  a  discussion  of  the  relation  of  the 
Kansas  farmer  to  commercial  fertilizers. 

Fertilizers,  B.  W.  Kilgore  (Bui.  North  Carolina  State  Bd.  Agr.,  25  (1904),  No.  4, 
]>p.  .39). — This  includes  analyses  of  fertilizers  inspected  during  the  spring  of  1904  and 
of  samples  of  cotton-seed  meal,  with  a  list  of  brands  of  fertilizers  registered  in  North 
Carolina  for  1904,  explanations  of  terms,  notes  on  valuation,  etc. 

Law  regulating  the  sale  of  commercial  fertilizers,  E.  F.  Ladd  (North  Dakota 
Sla.  Rpt.  1903,  pp.  13-15). — The  text  of  the  State  law  regulating  the  sale  and  analysis 
of  fertilizers,  approved  March  19,  1903,  is  given.  The  law  applies  to  all  fertilizers 
the  selling  price  of  which  exceeds  $5  per  ton  and  requires  a  license  fee  of  $20  for  each 
ami  every  brand  of  fertilizer  carrying  a  distinctive  name,  brand,  or  trade-mark,  and 
a  statement  on  each  package  showing  percentages  of  phosphoric  acid  soluble  in  water, 
reverted,  insoluble,  and  total;  nitrogen  in  nitrates,  as  ammonia,  and  total;  potash 
soluble  in  water,  and  chlorin.  The  sale  of  leather  or  its  products  or  other  inert 
nitrogenous  material  in  any  form  is  prohibited  without  an  explicit  printed  statement 
regarding  the  nature  of  the  material.  The  enforcement  of  the  law  is  intrusted  to  the 
director  of  the  North  Dakota  Agricultural  Experiment  Station. 

Analyses  of  commercial  fertilizers,  M.  B.  Hardin  (South  Carolina  Sta.  Bid.  87, 
]>p.  18). — This  bulletin  reports  analyses  of  171  samples  of  fertilizers  collected  during 
the  season  of  1903-4,  and  briefly  discusses  the  composition  and  valuation  of  commer- 
cial fertilizers. 

Commercial  fertilizers,  M.  B.  Hardin  (South.  Carolina  Sta.  Bui.  85,  pp.  9). — A 
summary  is  given  of  the  results  of  analyses  of  340  samples  of  commercial  fertilizers 
examined  during  1902  and  1903,  with  a  comparison  of  the  results  with  those  of  pre- 
vious years,  as  well  as  remarks  on  cotton-seed  meal. 

On  the  economic  application  of  sawdust,  G.  A.  Sellergren  (A".  Landt.  Akad. 
JIandl.  och  Tidskr.,  42  (1903),  No.  4,  pp.  301-309). 

Covered  drying  frames  for  peat  litter,  H.  V.  Tiberg  (Scenska  Mosskulturfor. 
Tidskr.,  17  (1903),  No.  5,  pp.  324-328,  figs.  3). 

FIELD  CROPS. 

Annual  report  of  the  Alaska  Agricultural  Experiment  Stations  for  1903, 
C.  C.  Georgeson  (U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  dipt.  1903,  pp.  313-389, 
pis.  9). — In  connection  with  the  progress  reported  for  1903  the  organization  and 
previous  work  of  the  stations  is  reviewed,  the  outlook  for  the  future  discussed,  and 
plans  for  scientific  investigation  outlined. 

Work  at  Sitka  Station. — The  vegetables  tested  were  grown  on  soil  cultivated  for 
3  years  and  not  yet  comparable  with  an  average  good  garden  soil.  Broad  Windsor 
bean  planted  May  21  produced  a  large  number  of  pods  ready  for  use  by  September  1. 
Four  varieties  of  beets,  Extra  Early  Egyptian,  Golden  Tankard,  Mammoth  Food, 
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an«l  Eckendorfer,  made  a  rapid  growth  through  the  latter  part  of  the  season,  but  on 
account  of  the  soil  being  too  wet  all  were  small.  Improved  Half  Dwarf  Brussels 
sprouts  started  in  the  hot  bed  April  20  and  set  out  June  6  and  9  showed  much  varia- 
tion among  individuals,  but  some  plants  gave  very  satisfactory  results. 

Of  seven  varieties  of  cabbage,  Early  Winningstadt,  Early  Summer,  Extra  Early 
Express,  Late  Drumhead,  and  Danish  Ball  Head,  started  in  the  hot  bed  April  20, 
produced  good  heads.  Chantenay  Half  Long  carrot  and  Giant  Pascal,  Improved 
White  Plume  and  Golden  Self-Blanching  celery  gave  promising  results.  Dwarf 
Green  Curled  Scotch  kale  gaye  equally  good  yields  whether  sown  in  the  open 
ground  May  21  or  started  in  the  hot  bed  April  20  and  set  out  June  9.  Scotch  kale  is 
considered  one  of  the  reliable  garden  crops  for  Alaska.  Trondhjemsk  kohl-rabi 
proved  adapted  to  the  region  and  P^xtra  Curled  parsley  yielded  excellent  leaves. 

All  varieties  of  lettuce  seem  to  do  well  in  Alaska,  but  no  one  variety  can  be  recom- 
mended for  the  whole  Territory.  San  Francisco  market  has  so  far  given  the  best 
results  of  all  the  varieties  tested.  Of  the  varieties  of  peas  grown,  Earliest  of  All,  or 
Alaska,  is  recommended  for  general  planting.  Yakima  potatoes  planted  on  old 
ground  May  6  to  8  and  dug  October  9  to  13  yielded  at  the  rate  of  nearly  300  bu.  per 
acre.     Rhubarb,  ruta-bagas,  sage,  and  turnips  grew  well. 

A  nursery  has  been  started  at  the  station  and  notes  on  the  growth  of  apple,  cherry, 
and  plum  trees,  and  raspberries,  currants,  strawberries,  and  cranberries  are  given. 

The  results  with  field  crops  and  forage  plants  are  briefly  presented.  Lapland  bar- 
ley sown  May  29  was  harvested  September  25  and  Success  sown  the  same  date  was 
harvested  September  21.  Sisolsk  sown  on  May  23  and  Manshury  May  28  were  har- 
vested September  19  and  September  10,  respectively.  Sixty-Day  oats  has  been  found 
early  enough  to  mature,  but  it  lodges  badly.  Burt  Extra  Early  which  stood  next  in 
earliness  produces  a  stronger  straw  and  a  heavier  grain.  Swedish  Select  oats  has 
given  good  results  for  2  seasons.  Improved  Ligowo  and  Nameless  Beauty  are  good 
varieties  for  hay  and  silage.  Romanow  Spring  wheat  sown  May  7  was  harvested 
September  19.  This  is  the  best  variety  of  spring  wheat  tested  at  the  station.  Giant 
French  "Winter  rye  withstood  the  winter  and  yielded  grain  of  fair  quality.  Riga  filter 
flax  sown  June  4  was  ripe  for  pulling  October  3,  but  its  quality  was  injured  by  lodg- 
ing.    Russian  buckwheat  made  a  good  growth  and  was  harvested  September  12. 

Among  the  different  grasses  tested,  Tall  Meadow  Oat  grass  is  the  most  promising. 
Timothy  did  not  seem  as  valuable  as  either  Tall  Meadow  Oat  grass  or  orchard  grass. 
In  addition  to  the  grasses  mentioned.  Perennial  Ryegrass,  Red  Top,  Kentucky  blue 
grass,  and  Meadow  foxtail  were  tested.  None  of  the  grasses  suffered  from  winter 
killing  and  all  matured  seed. 

Work  at  Copper  <  'enter  Station. — The  general  conditions  of  the  region  are  described 
and  the  results  with  field  and  garden  crops  briefly  noted.  Although  frost  occurred 
in  every  month  of  the  year,  Manshury,  Lapland,  Sisolsk,  Royal,  Trooper,  No.  6175, 
Black  Hulless,  and  No.  9133  barley,  and  Nameless  Beauty,  Burt  Extra  Early,  Sixty 
Day,  Finnish  Black,  No.  2800,  and  Swedish  Select  oats  matured.  Hardy  garden 
vegetables  as  well  as  grasses  and  clover  sown  in  the  spring  grew  well.  Spring  wheat, 
emmer,  buckwheat,  and  peas  were  killed  by  frost  August  27  before  they  were  ripe. 
Flax  sown  broadcast  May  20  stood  30  inches  high  August  10  and  produced  the  first 
ripe  seed  August  25,  but  only  a  small  percent  of  the  seed  had  ripened  by  September 
10.  Good  stands  were  secured  with  timothy,  orchard  grass,  tall  meadow-oat  grass, 
tall  meadow  fescue,  smooth  brome  grass,  and  perennial  rye  grass. 

Most  of  the  common,  hardy  vegetables  were  tested.  Little  Gem  and  Earliest  of 
All  peas  planted  May  14-  were  ready  for  table  use  88  and  65  days  from  planting, 
respectively.  Big  Boston  and  Early  Curled  Silicia  lettuce  were  of  excellent  quality 
and  made  a  thrifty  growth.  Extra  Early  Red  onions  did  not  grow  very  large,  but 
were  fit  for  table  use.  Promising  results  are  also  recorded  for  radishes,  carrots,  tur- 
nips, ruta-bagas,  parsnips,  beets,  beans,  kale,  and  cress. 
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Worked  Kenai  station. — The  general  improvements  and  conditions  at  the  station  and 
the  station  work  are  mentioned  and  the  results  of  different  culture  tests  arc  noted. 
Vegetables  in  general,  with  the  exception  of  cabbage,  celery,  and  paisley,  did  not  grow 
well  this  season.  Early  Rose  and  Early  Burbank  potatoes  were  planted  May  23  and 
harvested  September  24,  and  of  the  yields  produced  §  and  .>,  respectively,  were  mar- 
ketable. Gianl  Winter  rye  was  sown  August  25,  1902,  and  harvested  September  21, 
1903.  The  straw  ripened,  but  the  grain  was  not  matured  enough  to  grow.  Excelsior 
Winter  rye  gave  the  same  results.  Romanow  Spring  wheat,  Manshury  barley,  Sixty 
Day,  Swedish  Select,  and  common  oats,  and  Orenburg  buckwheat  did  not  mature. 
The  straw  of  the  wheat  and  of  Swedish  Select  oats  was  harvested  for  hay. 

Of  the  grasses  sown  in  the  spring  of  1902,  Lolium  perenne  and  A  vena  elatior  were 
winterkilled.  Alopecurus  pratensis  grew  30  in.  high  and  was  mowed  for  hay  July 
(I  and  had  produced  a  second  crop,  although  smaller  than  the  first  by  September  10. 
Bromus  inermis  made  a  good  stand  and  grew  16  in.  high.  The  following  grasses  and 
forage  plants  sown  June  1,  1903,  also  produced  good  stands:  Dactylis glomerata,  Avena 
elatior,  White  clover,  Red  clover,  Alsike  clover,  Phleum  pratense,  Lolium  perenne, 
Agrostis  vulgaris,  and  Rape.     Hemp  was  a  failure. 

Work  at  Rampart  Station. — The  following  grains  again  matured  this  year:  Flying 
Scotchman,  Black  Finnish,  Burt  Extra  Early  and  common  oats,  Manshury  barley, 
and  Romanow  Spring  wheat.  The  Black  Finnish  oats  stood  5  ft.  high  ami  yielded 
a  good  grain.  Manshury  barley  was  also  good,  while  the  grain  of  the  others  was 
inferior. 

Cooperative  experiments  on  Wood  Island. — Beardless  and  Manshury  barley  and  flax 
matured  and  the  results  with  oats  were  also  quite  favorable.  A  mixture  of  oats  and 
White  Canadian  and  Blue  Prussian  peas  yielded  about  8  tons  of  green  forage  per 
acre.  Excelsior,  Giant, 'and  Schlanstedt  rye  grew  5  ft.  high,  but  produced  empty 
heads.  Spelt  and  spring  wheat  gave  some  promise  of  ripening.  Timothy  sown  2 
years  ago  is  reported  as  being  3  ft.  high  and  having  long  full  heads.  A  half  acre  of 
Bromus  inn-mix,  sown  the  year  before,  produced  about  half  a  ton  of  hay.  White 
clover  sown  with  timothy  made  a  good  showing.  Of  the  vegetables  tested,  lettuce, 
parsley,  potatoes,  and  radishes  have  given  encouraging  results.  The  growth  of 
flowers  and  trees  is  also  briefly  noted.  A  milk  record  of  5  cows  for  August,  1903, 
shows  a  total  milk  production  of  2*649.5  lbs.  A  total  yield  of  2,610eggs  was  obtained 
from  26  hens  and  9  ducks  during  6  mouths  beginning  with  March. 

A  series  of  reports  from  seed  distribution  to  parties  throughout  the  Territory  is 
presented,  and  soil  temperatures  taken  at  the  Sitka,  Copper  Center,  and  Kenai  sta- 
tions, together  with  meteorological  observations  for  1902  and  1903  at  19  different 
points,  are  recorded  in  tables. 

Annual  report  of  the  Hawaii  Agricultural  Experiment  Station  for  1903, 
J.  G.  Smith  (U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Rpt.  1903,  pp.  391-418, 
pis.  4).—  This  report,  after  briefly  noting  the  construction  of  buildings  during  the  year, 
together  with  the  additions  to  the  station  equipment,  discusses  at  greater  length  the 
experiments  with  different  crops.  The  publications  of  the  station  are  briefly  listed, 
and  work  at  farmers'  institutes  and  in  the  outlying  islands  is  noted.  A  report  on 
the  funds  of  the  station  is  also  given. 

Experiments  in  corn  culture  are  carried  on  in  the  Kula  district  to  determine  the 
effect  of  deeper  plowing  and  improved  methods  of  cultivation.  Land  is  usually 
plowed  from  1  to  3  in.  deep,  but  the  experiment  field  was  plowed  from  6  in.  to  1  ft. 
deep  and  planted  with  a  number  of  the  best  varieties  of  corn  from  the  Middle  West 
and  from  the  New  England  States.  Learning  and  Boone  County  White  give  indica- 
tions of  being  well  adapted  to  the  Kula  district.  Corn  planted  in  deep  furrows  in 
plowed  land  made  a  better  growth  than  that  which  had  been  planted  in  surface  rows. 

The  quick  rot  of  potatoes  was  largely  reduced  by  soaking  the  seed  in  a  3  per  cent 
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formalin  solution  from  20  to  30  minutes  before  planting,  and  Bpraying  the  furrows 
with  this  same  solution  after  planting. 

( Observations  on  the  taro  mot- rut  disease  were  continued  this  year  i  E.  S.  R.,  15,  p. 
133).  The  treated  plat,  which  produced  taro  almost  entirely  free  from  disease  the 
year  before,  was  again  planted  to  this  crop  without  further  treatment,  and  the  plants 
obtained  appeared  healthier  than  those  on  untreated  plats  near  by.  A  variety  test 
with  tomatoes  was  begun,  but  is  as  yet  incomplete.  Many  of  the  varieties  produced 
a  rank  growth  of  vine  without  setting  fruit.  An  analysis  of  the  soil  on  which  the 
tomatoes  were  grown  showed  that  it  contained  0.58  per  cent  of  potash,  1  per  cent  of 
lime,  4.55  per  cent  of  magnesium,  0.75  per  cent  of  phosphoric  acid,  and  0.38  per  cent 
of  nitrogen. 

The  forage  conditions  of  Hawaii  are  described  and  the  dairy  industry  is  briefly 
reviewed.  In  general  the  grasses  are  few  on  the  ranges,  being  largely  confined  to 
Bermuda  grass  from  the  coast  to  an  elevation  of  4,000  ft.,  and  to  hilo  grass  (  Paspalum 
conjugatum)  above  that  altitude.  One  of  the  native  grasses,  Heteropogon  contorlus, 
once  abundant  on  the  leeward  coasts  to  about  1,000  ft.  altitude,  has  been  practically 
destroyed  by  overstocking.  Culture  tests  with  alfalfa  have  shown  that  this  nop 
grows  well  up  to  an  altitude  of  about  3,000  ft.  and  that  it  can  be  grown  without  irri- 
gation at  the  higher  elevations  where  the  rainfall  is  more  abundant. 

The  extent  to  which  Hawaiian  cattle  are  infected  with  the  liver  fluke  is  pointed 
out.  It  is  reported  that  990  cattle  out  of  3,376  slaughtered  for  the  Honolulu  market 
during  the  last  6  months  of  1902  were  infected  with  liver  fluke,  and  that  247  out  of 
487  calves  examined  during  that  period  also  showed  infection.  The  life  history  of 
the  liver  fluke  is  given  and  the  symptoms  it  produces  in  infected  cattle  described. 
Infection  with  this  internal  parasite  is  much  worse  in  the  windward  districts  and 
upper  mountain  pastures  than  in  the  drier  portions  of  the  islands. 

The  culture  of  tobacco,  vanilla,  sisal,  peppers,  castor  beans,  pineapples,  cotton, 
sugar  cane,  and  coffee  in  the  islands  is  discussed,  and  lines  of  experimental  work 
suggested.  A  successful  experiment  in  curing  and  fermenting  vanilla  pods  for  the 
production  of  commercial  vanilla  was  made  at  the  station  in  1903,  and  as  the  vanilla 
bean  grows  well  throughout  the  islands  the  production  of  vanilla  on  an  extended 
scale  is  considered  feasible.  Several  of  the  best  varieties  of  cotton  have  been  grown 
at  the  station,  and  individual  cotton  plants  known  to  be  15  to  20  years  old  are 
reported  as  existing  in  the  islands. 

The  entomological  work  done  in  the  islands  is  reviewed  and  the  necessity  for 
investigations  along  certain  lines  pointed  out.  The  principal  insect  enemies  men- 
tioned are  the  cane  borer  [Sphenophorus  obscurus);  the  leaf  hopper  (Perkinsiella 
8acchaHdda),  a  recent  pest  in  sugar-cane  plantations;  the  so-called  "melon  fly;" 
plant  lice,  threatening  the  corn  crop  of  the  Kula  district;  cutworms;  a  scale  insect 
{Mytilaspis  pinnseformis)  on  citrus  trees;  the  Japanese  "rose"  beetle  (Adoretus 
umbrosis)  and  the  "Olinda  bug"  (Aramigus  fulleri),  destructive  to  fruits  and  trees; 
the  peach  scale  (Diaspis  amygdali  | ;  and  the  "torpedo  fly"  (  Siphanla  acuta  i,  injurious 
to  the  mango.  Besides  the  common  mosquito,  the  Cuban  yellow-fever  species 
(  si v >/( tmyia  fasciata  and  S.  Scutellaria)  are  reported  as  occurring  in  the  islands. 

Annual  report  of  the  Porto  Rico  Agricultural  Experiment  Station  for  1903, 
F.  D.  Gardner  (  fT.  S.  Dept.  Ayr.,  Office  of  Experiment  Stations  Rpt.  1903,  pp.  419~468,pls. 
6). — Progress  in  the  improvement  and  equipment  of  the  station,  together  with  the 
results  of  experimental  work,  is  reported.  The  scope  of  the  investigations  is  out- 
lined and  the  rainfall  for  1899  to  1903,  inclusive,  at  4  different  points  in  the  island  is 
recorded. 

Of  different  leguminous  crops  tested  at  the  station,  velvet  beans  have  given  the  best 
results.  Alfalfa,  cowpeas,  soy  beans,  and  beggar  weed  have  not  so  far  produced  a 
satisfactory  growth.  The  sword  bean  made  a  good  growth,  but  it  grew  slower  and 
for  a  much  longer  period  than  the  velvet  bean. 
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The  results  with  grasses  and  forage  plants  indicated  that  Bermuda  grass  is  a  better 
lawn  grass  under  the  prevailing  conditions  than  gramma  grass.  Teosinte  and  John- 
son grass  gave  promise  of  good  growth  for  forage  purposes,  ('urn  was  destroyed  by 
bud  worms,  which  feed  on  the  newly  formed  leaves  in  the  terminal  bud.  Native  flint 
corn  seemed  more  resistant  than  yellow  dent,  while  sweet  corn  failed  entirely.  Kafir 
corn,  sorghum,  and  broom  corn  proved  more  resistant  than  corn.  Of  many  kinds  of 
vegetables  from  northern-grown  seed,  only  cabbages,  carrots,  cucumbers,  lettuce, 
and  radishes  were  in  a  measure  successful. 

Report  of  tin-  entomologist  and  botanist,  0.  W.  Barrett  (pp.  429-450). — The  collections 
of  economic  plants  which  have  been  assembled  1  >y  the  station  are  enumerated  and 
briefly  noted.  A  banana  plat  of  about  3  acres  was  established,  and  in  planting  it  was 
observed  that  the  "name,"  or  short  portion  of  the  stem  base  with  a  corm-like  root- 
stock,  was  preferable  for  dry  soil;  that  the  "tallo,"  or  3-ft.  section  of  stem  with  root, 
gave  best  results  in  wet  soil;  and  that  the  "pichon,"  or  2  to  3  ft.  sucker  or  offshoot 
from  the  stem  base,  was  most  convenient  for  general  purposes.  Each  of  these  meth- 
ods after  8  months  had  produced  about  the  same  number  of  offshoots.  Drying  the 
roots  in  the  sun  for  several  days  was  found  to  injure  the  vitality  of  the  plant  and  con- 
siderably retarded  its  sprouting.  The  plants  growing  in  a  heavy,  red,  moist  clay 
with  apparently  little  humus  have  thus  far  made  the  best  growth.  The  varieties  oi 
Yautia,  yams,  miscellaneous  native  and  imported  crops,  bulbs  and  fiber  plants,  cas- 
sava, rubber,  and  cacao,  which  form  part  of  the  collection,  are  listed  and  briefly  dis- 
cussed. A  forest  plat  of  native  and  introduced  species  has  been  established,  and  a 
list  of  the  species  set  out  is  given.  Propagation  experiments  with  native  fruits  have 
been  begun  and  the  various  species  tested  in  this  connection  are  mentioned. 

The  discussion  of  the  entomological  work  for  the  year  consists  largely  of  notes  on 
the  various  insect  pests,  including  cutworms,  coffee  insects,  insect  enemies  of  citrus 
stock  and  miscellaneous  fruit  trees,  and  a  number  of  other  injurious  species.  At 
the  station  the  nests  of  white  ants  were  soaked  with  kerosene  and  burned,  and  this 
method  of  eradication  was  much  more  effective  than  arsenic  treatment.  Notes  are 
also  given  on  plant  parasites  and  fungus  diseases. 

Report  of  the  coffee  specialist,  J.  W.  Van  Leenhoff  (pp.  450-454).— Coffee  plants  were 
transplanted  from  the  seed  beds  into  nursery  beds,  of  which  some  were  treated  with 
nitrate  of  soda,  muriate  of  potash,  lime  phosphate,  hone  meal,  stable  manure,  and 
Porto  Rican  bat  guano  applied  alone  and  in  different  combinations.  On  the  beds 
treated  with  bat  guano,  or  the  same  mixed  with  other  fertilizers,  the  plants  grew 
twice  as  fast  as  in  the  other  beds.  The  bat  guano,  which  is  obtained  from  caves  in 
the  island,  was  analyzed  by  the  Bureau  of  Chemistry  of  this  Department,  which 
reports  the  following  result:  Total  phosphoric  acid,  12.93  percent;  total  potash,  0.96 
per  cent;  total  nitrogen,  3.32  per  cent;  ammonia,  4.03  per  cent;  moisture,  13.86  per 
cent;  loss  on  ignition,  52.33  per  cent. 

The  plants  developed  well  the  following  year  and  are  now  used  in  establishing 
experimental  fields  by  the  stump-planting  system.  Progress  is  also  reported  on 
experimental  work  in  the  improvement  of  an  old  coffee  grove.  The  total  crop  of  10 
acres  before  any  experiments  were  made  amounted  to  3,387  lbs.  of  coffee  ready  for 
market.  The  cost  of  harvesting  and  marketing  the  crop  was  $2.1 1  per  100  11  is.  After 
the  harvest  the  10  acres  were  divided  into  plats;  and  experiments  in  green  manuring 
with  leguminous  crops,  distance  tests,  renovation  of  the  trees  by  cutting  them  down 
to  stumps  to  cause  new  growth,  and  different  methods  of  cultivation  have  been 
begun.  Experiments  in  progress  with  new  coffee  consist  in  testing  Porto  Rican 
coffee  and  shade  trees,  and  improved  varieties  of  coffee  and  shade  trees.  Young  plants 
grown  from  seed  from  the  Hawaiian  Islands  and  Ceylon  have  already  been  set  out, 
and  distance  experiments  have  also  been  started  in  this  connection. 

Report  on  observations  in  Porto  Rico,  F.  S.  Earle  (pp.  454-468).— This  report  treats 
of  the  horticultural  possibilities  of  Porto  Rico  and  of  observations  on  plant  diseases 
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and  insect  enemies  in  the  island.  Notes  on  diseases  and  insects  affecting  oranges, 
coffee,  sugarcane,  tobacco,  cotton,  cocoanut,  cacao,  papaw,  beans,  and  cowpeas  are 
given. 

Crop  experiments  in  1903,  A.  M.  Ten  Eyck  and  V.  M.  Shoesmith  (Kansas Sta. 
Bui.  123,  p]).  181-249,  pis.  10). — These  experiments  were  conducted  on  360  plats, 
ranging  from  0.1  acre  to  5  acres  in  size  and  aggregating  about  240  acres.  Among  the 
spring  wheats  the  macaroni  varieties  gave  the  largest  yield  and  heaviest  grain.  Six- 
rowed  bearded  barley  gave  the  best  results,  the  leading  varieties — Common,  Bonanza, 
and  Mandscheuri — yielding  33.9,  33,  and  32  bu.  per  acre,  respectively.  Hot  weather 
was  not  so  injurious  to  barley  as  it  was  to  oats.  Sixty  Day  oats  stood  first  with  a 
yield  of  53.9  bu.  per  acre,  followed  by  Black  Beauty  with  52.1  bu.,  Kherson  with  46.7 
bu.,  and  Red  Texas  with  43  bu.  per  acre.  The  early  varieties  gave  much  the  besl 
results.  Early  sowing  is  recommended  in  order  .that  the  crop  may  escape  blight 
caused  by  hot  weather.  Emmer  produced  1,756  lbs.  of  grain,  which  was  more  than 
the  highest  yields  of  oats  or  barley  obtained  in  this  test.  This  crop  seemed  more 
resistant  to  drought,  diseases,  and  unfavorable  weather  conditions  than  either  oats  or 
barley.     Flax  planted  rather  late  yielded  only  6.5  bu.  per  acre. 

Among  the  millets  German  ranked  first  in  the  yield  of  hay  and  seed,  the  largest 
yields  being  3.6  tons  of  hay  and  25.2  bu.  of  seed  per  acre.  Siberian  millet  ranked 
second.  The  following  varieties  of  soy  beans  are  mentioned  as  yielding  more  than  13 
bu.  per  acre:  Yellow,  Small  Yellow,  Ito  San,  Early  Yellow,  Green  Samarow,  and  Early 
Brown,  of  which  the  Ito  San  and  the  Yellow  varieties  are  the  most  productive.  The 
Ito  San  and  Early  Yellow  rank  high  in  earliness.  Of  34  varieties  of  cowpeas  grown, 
New  Era  gave  the  largest  yield,  11.07  bu.  per  acre,  and  several  varieties  gave  an  aver- 
age yield  of  2.5  tons  of  dry  fodder  per  acre.  Coleman,  Early  Amber,  Kansas  Orange, 
and  Kavanaugh  varieties  of  saccharine  sorghums  gave  good  results.  Coleman  ranked 
first  in  production,  with  a  yield  of  40.5  bu.  of  seed  and  7.41  tons  of  stover  per  acre, 
while  Amber  and  Kavanaugh  ranked  first  and  last,  respectively,  in  maturity.  It 
was  found  that  50  days  after  harvesting,  sorghum  stover  in  the  stack  still  contained 
on  the  average  51.7  per  cent  of  moisture.  The  results  with  nonsaccharine  sorghums 
showed  that  Yellow  Milo  maize  and  Large  African  millet  yielded  5.27  tons  of  stover 
and  20.6  bu.  of  grain,  and  5.33  tons  of  stover  and  37.3  bu.  of  grain  per  acre,  respec- 
tively, while  Red  Kafir  corn  and  Black-Hulled  White  Kafir  corn  from  seed  from  the 
same  source  yielded  4.42  tons  of  stover  and  57.3  bu.  of  grain,  and  4.07  tons  of  stover 
and  59.1  bu.  of  grain  per  acre,  respectively.  The  Kafir  corn  stover  contained  fully 
as  much  moisture  when  stacked  as  the  stover  of  the  saccharine  sorghums.  Extra 
Early  Japanese  broom  corn,  with  Genuine  Dwarf  as  ranking  second,  appeared  supe- 
rior to  other  varieties  for  broom  manufacture  and  also  produced  the  largest  yield  of 
seed,  29.9  bu.  per  acre.  A  total  yield  of  5.25  tons  of  fodder  per  acre  was  obtained 
from  pearl  millet,  but  this  crop  is  considered  much  inferior  to  the  sorghums.  Teo- 
sinte  did  not  prove  equal  in  value  to  corn,  Kafir  corn,  or  sorghum  for  forage. 

Eighty-one  varieties  of  corn  were  under  test.  The  yields  of  standard  varieties 
under  the  same  conditions  varied  from  31  to  89  bu.  per  acre.  The  yields  per  acre  of 
the  leading  varieties  were  as  follows:  Hildreth,  89.02  bu. ;  Brazilian  Flour,  82.01  bu. ; 
Hammett,  79.04  bu.;  Mammoth,  77.12  bu.;  Griffing  Calico,  76.64  bu.;  Klondyke, 
75.70  bu.;  Cocke  Prolific,  75.70  bu.,  and  Bicker  Choice,  74.53  bu.  Cocke  Prolific 
and  Brazilian  Flour  were  grown  from  southern-grown  seed.  The  native  varieties 
were  generally  more  productive  than  the  imported  sorts.  The  early  maturing 
varieties  from  northern-grown  seed  produced  the  smallest  yields,  while  the  best 
yields  of  grain  and  stover  were  obtained  from  the  medium  to  late  maturing  varieties. 
In  addition  to  determining  the  yielding  capacity,  the  varieties  were  scored  with 
reference  to  the  number  of  ears  produced  per  plat,  height  of  stalks,  height  of  ears 
on  the  stalks,  leanness,  and  length  and  circumference  of  the  ears.  The  following 
varieties  scored  highest  in  these  points:  Forsythe  Favorite,  88.4  per  cent;  Griffing 
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Calico,  87.7  per  cent;  Nebraska  White  Prize,  87. 1  percent;  Sander  Improved,  85.7 
percent;  Funk  Ninety  Day,  85  percent.  Heavily  manured  land  yielded  from  18  to 
25  l>u.  more  per  acre  than  adjacent  land  which  had  received  no  manure.  Of  29 
varieties  planted  June  16,  the  following  gave  the  best  yields  and  matured  sufficiently 
to  make  good  corn:  Early  Mastodon,  54.4  bu.;  Pride  of  the  North,  51.95  bu.;  Early 
Cotton  King,  50  bu.;  Golden  Row,  49.2  bu.;  Farmers'  Reliance,  48.8  bu.;  and  Reid 
Yellow  I  »ent,  r>o.s  bu.  It  was  found  that  the  numberof  barren  stalkson  the  different 
plats  varied  from  0  to  40  per  cent. 

Experiments  were  made  in  the  late  planting  of  forage  crops  to  compare  the  yields 
and  the  relative  value  of  the  fodder.  The  crops  were  sown  broadcast  June  24  and 
the  best  results  were  obtained  with  saccharine  sorghum,  Kafir  corn,  and  corn,  the 
yields  being  7.7,  6.12,  and  3.93  tons  per  acre,  respectively.  Moisture  determinations 
from  samples  of  the  fodder  taken  December  25  showed  39.4  per  cent  of  moisture  in 
the  sorghum,  3(5.2  per  cent  in  the  Kafir  corn,  and  27.01  per  cent  in  the  corn.  Corn 
and  soy  beans  and  corn  and  cowpeas  sown  broadcast  were  more  satisfactory  as  late 
pasture  crops  than  either  the  saccharine  or  the  nonsaccharine  sorghums.  Soy  beans 
and  cowpeas  were  eaten  better  by  stock  when  grown  in  combination  with  corn  than 
when  planted  alone. 

Corn,  corn  and  cowpeas,  Kafir  corn,  saccharine  sorghum,  and  alfalfa  were  tested  as 
silage  crops,  and  the  data  showed  that  alfalfa  can  he  put  into  the  silo  at  a  less  cost 
than  any  of  the  other  crops.  Saccharine  sorghum  and  Kafir  corn  gave  the  largest 
yields  and  were  handled  at  a  less  cost  than  corn  for  silage.  Corn  ranked  second  in 
yield  of  silage  and  cowpeas  third.  Experiments  in  baling  alfalfa  from  the  field  indi- 
cated that  this  should  be  done  when  it  is  well  cured  and  ready  to  be  stacked.  Baled 
in  this  way  the  hay  is  more  likely  to  retain  its  leaves  than  when  haled  from  the 
stack. 

Report  on  field  crops,  J.  H.  Shepperd  and  E.  G.  Schollander  (ArorlIt  Dakota 
Sta.  Rpt.  1903,  ])]>.  59-101). — A  general  description  of  the  work  of  the  agricultural 
department  of  the  college  and  station  in  1903  is  given  and  the  results  of  different 
experiments  are  reported  at  greater  length. 

Plant  breeding  is  carried  on  in  cooperation  with  the  Bureau  of  Plant  Industry  of 
this  Department,  and  during  the  year  over  50,000  plants  of  wheat,  oats,  barley,  tlax, 
buckwheat,  millet,  alfalfa,  red  clover,  corn,  potatoes,  brome  grass,  slender  wdieat 
grass,  and  timothy  matured  in  the  plant-breeding  nursery.  The  station  distributed 
35.75  bu.  of  corn,  68  bu.  of  wheat,  and  300  lbs.  of  slender  wheat  grass  to  28,  11,  and 
4  growers,  respectively. 

Forty-eight  varieties  of  fife,  blue  stem,  and  macaroni  wheat  were  grown  in  1903. 
The  varieties  giving  the  largest  yields  in  each  class  were  as  follows:  Selected  McKen- 
dry  Minnesota  No.  181  fife,  44.5  bu. ;  Selected  Haynes  blue  stem,  47.3  bu.,  and  Nica- 
ragua macaroni,  48.8  bu.  per  acre.  The  average  yield  of  the  best  6  varieties  of  fife 
was  43.17  bu.,  of  blue  stem  41.49  bu.,  and  of  macaroni  wheat  46.65  bu.  per  acre.  The 
tabulated  results  show  that  in  general  the  macaroni  wheat  gave  larger  yields  than 
either  the  fife  or  the  blue-stem  varieties.  Manyof  the  leading  varieties  of  fife  and 
blue  stem  were  bred  at  the  North  Dakota  and  Minnesota  experiment  stations. 

The  results  of  a  fertilizer  experiment  with  wheat  are  shown  in  the  following  table: 

Fertilizer  experiment  with  ivheat  in  1903. 


Fertilizer. 

Grade. 

Weight 

per 
bushel. 

Yield 
per 

acre 

Lodged. 

IN 
IN 
IN 
IN 
IN 
2N 
IN 

Pounds. 
59.75 
59.50 
60.  25 
60.00 
59. 50 
60.00 
60.00 

j:n.<ii<  Is. 
SO.  4 
33.  2 
32.  2 
31.9 
33.0 
29.  5 
25.  7 

Per  cent. 

10 

20 

8 

10 

10 

3 
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Of  4  varieties  of  winter  rye,  a  strain  selected  at  the  station  gave  the  largest  yield, 
33.13  bu.  per  acre.  Among  29  varieties  of  oats,  Selected  Tartarian,  which  came  from 
the  station  plant-breeding  nursery,  gave  the  highesl  yield  in  1903,  and  the  highest 
average  yield  for  the  last  2  years,  being,  respectively,  77.:!  and  70.6  bu.  per  acre. 
The  leading  varieties  of  barley  were  Success,  Manshury  Minnesota  No.  6,  and  High- 
land Chief,  yielding  45.3,  44.5,  and  42.7  bu.  per  acre,  respectively.  The  average 
yields  for  1902  and  1903  were  in  favor  of  Minnesota  No.  100,  Manshury  Minnesota 
No.  6,  and  Common  Six-Rowed.  A  yield  of  54.44  bu.  of  emnier  per  acre  is  reported, 
and  a  comparison  of  the  yields  of  different  cereals  for  the  last  6  years  shows  that 
emnier  heads  the  list  in  average  yield,  being  followed  closely  by  barley.  The  results 
with  flax  show  that  the  varieties  introduced  from  Argentina,  Russia,  and  Siberia  are 
not  equal  to  the  best  common  strains.  The  taller  growing  varieties  all  gave  small 
yields  of  seed.     A  strain  selected  by  the  station  stood  high  in  fiber  production. 

Variety  and  culture  tests  were  made  with  corn.  The  results  indicated  that  among 
the  larger  growing  varieties  under  test  North  Dakota  No.  100,  Golden  Dent,  North- 
western Dent,  Minnesota  King,  and  Acme,  and  among  the  flint-growing  varieties 
"Will  Dakota,  Will  Gehu,  Longfellow,  King  Philip,  Triumph,  and  Mercer  will  prove 
most  satisfactory  in  the  State.  A  comparison  of  planting  corn  in  hills  and  drills,  in 
progress  for  6  years,  resulted  in  the  largest  average  yields  of  air-dry  fodder  from 
drills  6  in.  apart.  The  stalks  reached  the  greatest  length  in  the  42-in.  drills.  Hills 
22  in.  apart  produced  a  much  better  yield  than  hills  42  in.  distant. 

The  average  yield  of  ears  for  4  years  from  9  different  distances  in  the  drill,  varying 
from  6  to  30  in.,  shows  a  gradual  decrease  as  the  distance  between  the  plants  in  the 
drill  increases.  The  yield  of  fodder  also  diminished,  but  with  less  regularity.  The 
thinner  plantings  produced  the  largest  ears.  The  results  also  show  that  in  the  aver- 
age for  4  years  6  stalks  per  lull  gave  a  higher  yield  of  fodder  and  of  ears  than  thin- 
ner planting.  In  1903  the  percentage  of  ripe  corn  was  reduced  when  more  than  2 
stalks  were  grown  per  bill.  The  1,  5,  and  6  stalk  hills  measured  55  in.  in  height, 
while  the  2  and  3  stalk  hills  measured  60  in.  The  diameter  of  the  stalks  diminished 
with  the  thickness  of  planting. 

For  2  years  corn  was  planted  in  6  in.  and  42  in.  drills  on  6  different  dates  from 
May  18  to  June  22,  inclusive.  The  water  content  of  the  corn  in  the  drills  6  in.  apart, 
determined  September  16  when  frost  interfered  with  the  growth,  increased  gradually 
with  the  lateness  of  the  planting.  The  green  fodder  from  the  earliest  planting  con- 
tained 62.4  per  cent  of  water,  while  that  from  the  planting  made  June  8  contained 
75.5  per  cent.  The  corn  grown  in  drills  42  in.  apart  reached  the  greater  degree  of 
maturity.  The  water  content  on  September  16  in  samples  of  green  fodder  from 
plantings  made  June  1,  8,  and  15,  was  71.5,  76.7,  and  75  per  cent,  respectively.  As 
the  corn  in  the  42-in.  drills  reached  a  greater  degree  of  development  and  maturity,  a 
high  moisture  content  in  the  later  plantings  did  not  affect  curing  for  fodder  to  the 
same  extent  as  it  did  in  the  corn  from  the  6-in.  drills.  The  wider  planting  admits 
of  cutting  and  curing  in  the  ordinary  way,  while  the  6-in.  drills  must  be  mowed  and 
cured  in  the  swath.  The  average  results  for  4  years  of  a  cultivation  experiment 
are  in  favor  of  shallow  cultivation  during  the  entire  season. 

Turkestan  alfalfa  failed  to  pass  the  winter  of  1902,  but  a  second  plat  sown  in  the 
spring  of  that  year  was  injured  but  little  during  the  winter.  Grimm  alfalfa  lias  given 
better  results  than  Turkestan. 

In  the  trials  with  red  clover  the  strains  obtained  from  Minnesota,  Michigan,  and 
Tennessee  produced  the  best  yields  of  plump  and  valuable  seed.  A  one-third  acre 
plat  seeded  with  wheat  as  a  nurse  crop  in  1902  produced  at  the  rate  of  3,615  lbs.  of 
hay  per  acre.  The  clover  on  this  plat  was  20  in.  high  when  harvested  June  25.  It 
is  concluded  from  these  results  that  in  the  Red  River  Valley  clover  should  be  sown 
with  wheat  as  a  nurse  crop  at  the  rate  of  15  lbs.  of  seed  per  acre  and  a  crop  of  hay 
harvested  before  plowing  it  under. 
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The  Edgeley  subexperiment  station,  0.  A.  Thompson  and  J.  II.  Shepperd 
(North  Dakota  Sta.  Ttpt.  1903,  pp.  102-119,  pis.  2). — In  connection  with  a  general 
report  on  the  work  conducted  at  the  station  during  the  year,  the  results  obtained 
with  grain  and  forage  crops  are  reported. 

The  yield  of  brome  grass,  impaired  by  weather  conditions,  was  300  lbs.  of  seed 
and  1.25  tons  of  hay  per  acre.  Turkestan  alfalfa,  timothy,  and  flax  were  not  suc- 
cessful. Corn  following  corn  gave  a  poor  yield,  but  corn  after  wheat  produced  a 
good  crop  of  fine  fodder.  Rape  sown  in  L'4-in.  drills  at  the  rate  of  3  lbs.  of  seed  per 
acre,  gave  a  yield  estimated  at  10  tons  per  acre.  Millet  sown  May  29,  and  killed  by  a 
frost  September  14,  before  much  of  it  had  headed,  yielded  about  2.5  tons  per  acre. 
There  was  practically  no  difference  in  the  yield  of  wheat  on  plats  plowed  4  and  8  in. 
deep.     The  data  of  grain  and  forage  crops  in  rotation  are  tabulated. 

Two  varieties  each  of  fife  and  blue-stem  wheats  were  compared  with  5  varieties  of 
macaroni  wheat.  The  2  best  yielding  macaroni  varieties  averaged  21  bu.  per  acre  as 
compared  with  18.40  bu.  and  15.40  bu.  for  the  fife  and  blue-stem  varieties,  respec- 
tively. Macaroni  wheat  has  shown  itself  superior  in  yielding  capacity  and  in  resist- 
ance to  drought  and  hot  winds.  The  results  with  5  varieties  of  oats  are  recorded, 
and  those  of  a  medium  growing  season  gave  the  largest  yield  of  grain.  Swedish 
Select  oats,  recently  imported  from  Russia,  produced  a  stiff  straw  of  good  height, 
well  filled  heads  with  large  plump  kernels,  and  ranked  first  in  weight  per  bushel. 

Four  varieties  of  barley  grown  for  comparison  showed  no  marked  differences  in 
yield,  but  6-rowed  Manshury  led  in  productiveness,  length  of  straw,  and  healthful 
growth.  Of  5  varieties  of  millet  sown  May  29,  only  Early  Fortune  ripened  its  seed. 
Siberian  and  ( ierman  produced  the  best  hay.  In  the  test  with  corn,  Pride  of  the 
North,  Triumph,  and  University  produced  the  highest  stalks,  with  Northwestern 
Dent,  Mercer,  and  Minnesota  King  ranking  next.  The  early,  small  growing  varieties 
of  corn  could  not  be  harvested  satisfactorily  with  a  corn  binder.  Sorghum  in  a 
limited  trial  showed  drought-resisting  qualities  and  gave  some  promise  for  fodder  in 
that  section. 

Report  of  the  Insular  Bureau  of  Agriculture  for  the  year  ending  August 
31,  1902  (Ann.  Rpt.  Philippine  Com.  1903,  pi.  2.  pp.  639-7U,  j>ls.  27).— In  con- 
nection with  the  general  report  of  the  Insular  Bureau  of  Agriculture,  brief  notes  on 
the  work  at  the  different  experiment  stations  in  the  islands  are  given.  In  Malate  a 
small  plat  of  teosinte  gave 5  cuttings  between  March  21  and  August  10,  producing  at 
the  rate  of  49£  tons  of  green  forage  per  acre.  A  yield  of  100  tons  of  green  forage  per 
acre  during  the  entire  year  is  considered  possible.  The  total  yield  from  2  crops  of 
tobacco  grown  from  Sumatra  seed  was  at  the  rate  of  1,470  lbs.  per  acre. 

Some  of  the  points  of  general  interest  in  this  report,  as  showing  the  progress  in 
organizing  experimental  work  in  the  Philippine  Islands,  have  been  previously  noted 
editorially  (E.  S.  R.,  15,  p.  633). 

The  industry  in  oil  seeds,  C.  M.  Daugherty  (U.  S.  Dept.  Agr.  Yearbook  1903, 
pp.  411-426). — The  production  of  cotton  seed  and  flax  seed  in  the  United  States  is 
discussed  and  statistics  in  this  connection  are  given.  The  quantities  of  oil-producing 
seeds  and  nuts  imported  and  exported  by  France,  Germany,  and  Belgium,  and  the 
total  imports  minus  the  total  general  exports  for  the  United  Kingdom  and  Denmark 
are  shown  in  tables.  The  cultivation  of  oil-yielding  seeds  in  foreign  countries  is  also 
noted. 

One-horse  farm,  J.  S.  Newman  (South  Carolina.  Sta.  Bui.  84,  pp.  9). — In  this 
popular  bulletin  the  author  urges  the  use  of  2  horses  rather  than  1,  together  with 
modern  improved  implements  on  the  small  farms  of  the  Southern  States.  A  rotation 
including  crops  giving  direct  financial  returns  as  well  as  those  grown  for  forage  and 
soil  renovation  is  suggested. 

Pasture,  meadow,  and  forage  crops  in  Nebraska,  T.  L.  Lyon  and  A.  S. 
Hitchcock  (  U.  S.  Dept.  Agr.,  Bureau  of  Plant  Industry  Bui.  59, pp.  61,j>ls.  6,  Jigs.  8). — 
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This  bulletin  describes  the  climate  and  soil  conditions  of  Nebraska,  reproduces  the 
crop  statistics  of  the  State  for  1899,  presents  a  classification  of  forage  plants,  and 
reports  the  results  of  experiments  with  grasses  and  other  forage  plants  by  the 
Nebraska  Experiment  Station  in  cooperation  with  this  Department. 

Several  tests  with  Bromus  inermis  made  since  1897  are  noted.  Disking  brome grass 
sod  on  April  8  produced  no  difference  in  the  growth  of  the  grass.  The  plats,  lf>.!  ft. 
by  76  ft.  in  size,  receiving  300  lbs.  of  well-rotted  horse  manure  in  the  fall  and  10  lbs. 
of  nitrate  of  soda  the  next  spring,  yielded  at  the  rate  of  5,666  lbs.  of  hay  per  acre,  as 
compared  with  2,166  lbs.  for  the  check  plat.  Manured  plats  produced  a  good  after- 
math and  withstood  drought  well.  Sowing  at  the  rate  of  14  lbs.  per  acre  produced 
much  more  seed  than  the  use  of  larger  quantities  of  seed.  No  difference  was  observed 
between  fall  and  spring  sown  plats.  Other  results  indicated  that,  if  the  soil  is  in 
proper  condition,  brome  grass  may  probably  be  sown  from  April  to  October  1 .  When 
sown  with  blue  grass  it  was  gradually  crowded  out,  but  in  grass  mixtures  for  pasture 
it  usually  showed  some  advantage  over  the  other  species.  The  results  of  cooperative 
experiments  with  farmers  were  in  general  satisfactory. 

The  tests  with  different  varieties  of  alfalfa  showed  that  Turkestan  alfalfa  is  well 
adapted  to  Nebraska  conditions  and  that  in  dry  seasons  it  yields  better  than  the  ordi- 
nary alfalfa.  Peruvian  alfalfa,  after  producing  a  good  stand  and  vigorous  growth, 
was  winterkilled.  Samarkand  alfalfa  grew  well,  produced  a  thick  stand,  and  proved 
to  be  drought  resisting,  but  it  was  not  so  tall  as  the  common  or  Turkestan  varieties. 
A  test  of  seed  from  different  States  showed  that  alfalfa  seed  should  not  be  brought 
from  a  southern  to  a  more  northern  region  or  from  an  irrigated  toanonirrigatedsoil. 

There  was  no  advantage  in  planting  alfalfa  in  rows  and  cultivating  it. 

The  use  of  gypsum,  lime  cake,  and  hog  manure  produced  no  marked  beneficial 
effect.  Light  and  heavy  seed  yielded  at  the  rate  of  2,500  lbs.  and  3,000  lbs.  of  hay 
per  acre,  respectively.  The  second  year  there  was  a  much  thinner  stand  from  the 
light  seed.  Experiments  in  sowing  alfalfa  at  different  times  showed  that  on  soil  in 
good  tilth  and  with  sufficient  moisture  the  seed  may  be  sown  at  any  time  from  spring 
to  early  fall.     The  best  stand  was  obtained  by  sowing  without  a  nurse  en  >p. 

On  a  series  of  plats  alfalfa  was  sown  together  with  various  grasses.  In  all  cases 
the  grass  grew  well  with  the  except.  of  timothy,  which  seemed  to  be  unable  to 
compete  with  the  alfalfa.  In  a  mixture  comprising  a  number  of  grasses  and  alfalfa, 
orchard  grass  has  in  3  years  increased  to  about  J  of  the  number  of  plants  on  the 
plat.  Brome  grass  grew  more  vigorously  Where  the  alfalfa  was  thickest,  which 
seemed  to  indicate  that  it  derived  some  advantage  from  the  fertilizing  effect  of  the 
alfalfa.     Good  stands  were  obtained  on  disked  and  broken  and  disked  sandy  prairie. 

A  30-acre  field  was  sown  in  April,  1889,  with  a  mixture  of  2  lbs.  each  of  orchard 
grass,  timothy,  blue  grass,  tall  oat  grass,  perennial  rye  grass,  and  white  clover,  4  lbs. 
of  red  clover,  and  1  lb.  of  alsike  clover.  On  5  acres  of  the  tract,  3  lbs.  of  alfalfa 
were  added.  Good  yields  of  hay  and  excellent  pasturage  were  obtained  in  1900  and 
1901.  In  the  spring  of  1900,  the  field  was  disked  and  sown  with  brome  grass  and 
meadow  fescue,  which  2  grasses  at  present  practically  occupy  all  the  ground,  the 
alfalfa  having  disappeared.  A  tract  of  30  acres  of  native  pasture  sown  with  blue 
grass  and  white  clover  in  1887  is  at  present  mostly  blue  grass.  As  in  the  foregoing 
experiment,  alfalfa  sown  on  part  of  this  tract  was  crowded  out  by  brome  grass  and 
meadow  fescue.  On  another  field  sown  with  brome  grass,  timothy,  orchard  grass, 
blue  grass,  and  meadow  fescue,  brome  grass  gained  the  ascendency. 

Yields  of  hay  from  meadow  fescue  at  the  rate  of  2,400  lbs.  per  acre  on  one  plat 
and  of  2,836  lbs.  on  another  are  recorded.  This  grass  did  not  start  so  early  in  the 
spring  as  brome  grass.  Trials  of  meadow  fescue  mixed  with  either  timothy,  clover, 
or  alfalfa  were  all  successful.  Mammoth  red  clover  proved  of  more  vigorous  growth 
and  longer  lived  than  ordinary  red  clover,  but  in  the  winter  of  1902-3  it  was  about 
half  winterkilled.     It  withstood   drought   better  than  any   other  clover.     Alsike 
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clover  also  stood  droughl  well  and  gave  good  results  on  moist  "round.  The  results 
obtained  with  redtop,  side  oats  grama,  and  wheal  grasses  are  briefly  described,  and 
notes  on  the  work  \\  ith  less  importanl  grasses  and  Leguminous  forage  crops  are  given. 

Annual  forage  crops,  including  sorghum,  millet,  cowpeas,  small  grains,  corn,  soy 
bean,  rape,  Canada  field  pea,  and  vetch  arc  discussed  with  reference  to  their  value 
for  Nebraska,  and  the  yields  obtained  in  culture  tests  with  some  of  these  crops  are 
given.  A  list  of  plants  which  have  been  tested  but  can  not  be  recommended  con- 
cludes the  bulletin. 

Pasture,  meadow,  and  forage  crops,  T.  L.  Lyon  and  A.  S.  Hitchcock  {Nebraska 
Stu.  Bui.  84,  pp.  66,  Jigs.  .<).— An  account  of  the  cooperative  work  noted  above  from 
another  source  i  E.  S.  R.,  16,  p.  148). 

A  six-year  rotation  of  crops,  II.  J.  Wheeler  and  G.  E.  Adams  (Rhode  Island 
Sta.  Bui.  99,  pp.  81-118,  pi.  J). — The  results  obtained  with  3  and  4  year  rotations 
have  been  previously  noted  (E.  S.  E.,  12,  p.  1030).  The  experiments  here  discussed 
were  conducted  on  6  plats  of  poor  grass  land.  The  succession  of  crops  for  the  rota- 
tion was  as  follows:  ( lorn  on  grass  sod,  potatoes,  winter  rye,  common  red  clover  with 
timothy  and  redtop,  grass,  grass.  A  detailed  account  of  the  treatment  of  each  of  the 
plats  for  the  term  of  the  rotation  is  given.  The  purpose  of  the  experiment  was  to 
ascertain  if  by  the  use  of  small  quantities  of  stable  manure,  supplemented  by  com- 
mercial fertilizers,  or  if  by  the  use  of  commercial  fertilizers  alone  this  exhausted  soil 
could  be  improved  and  finally  its  fertility  be  maintained  at  a  profit. 

It  wras  found  early  in  the  experiment  that  the  influence  of  wood  ashes  could  be 
profitably  duplicated  by  the  use  of  lime  aud  potash  salts.  One  of  the  plats  in  the 
absence  of  lime  and  wood  ashes  showed  only  a  trace  of  timothy  and  only  4.8  per 
cent  of  red  clover,  while  on  another  plat  which  received  wood  ashes  timothy  con- 
stituted 22.4  per  cent  and  red  clover  37.9  per  cent  of  the  herbage.  A  comparison  of 
the  yields  during  the  2  rotations  is  given  in  the  following  table: 

Comparison  of  yields  in  the  first  and  second  course  of  the  rotation. 


Corn. 

Potatoes. 

Rye. 

Hay. 

Year. 

Yield  of 

grain 

per 

acre 

Yield  of 

stover 

per 

acre. 

Year. 

Yield 
per 
acre. 

Year. 

Yield  of 

grain 

per 

acre. 

Yield  of 

straw 

per 

acre. 

Year. 

Yield 
per 

acre. 

First  course: 

1893 
1894 
1895 

is'.u; 
1897 
1898 

1899 
L900 
1901 
1902 

1903 



Bushels. 
16:22 
60. 65 

44.73 

59.64 
71.50 
77.00 

68.  47 
83. 1 4 
50.43 
72. 58 
71.42 

T071S. 

1.75 
1.75 
1.23 
1.93 
2.85 
4.05 

3.  33 

3.75 
2.  68 
2.  97 
3. 18 

1894 
1895 
1896 
1897 
1898 
1893 

1900 
1901 
1902 
1903 

Bush'(  U. 

179.40 
130.87 
277.00 
290. 00 
304. 60 
130.83 

247. 50 
289.  40 
382.33 
344.99 

1895 
1896 
1897 
1898 
1899 
1894 

1901 

1902 
1903 

Bushels. 

Tons. 

1896 
1897 
1898 
1894 
1894 
1895 

1902 
1903 

Tons. 
5.83 

Plat  No  12 

28.03 
20. 89 
10.45 

17.28 
38.75 

13.17 
25. 72 
'>3. 39 

1.58 
1.67 
1.78 
1.74 
1.92 

1.36 
2.33 
2.14 

2.  48 

Plat  N(i  Id    . 

3.84 

Plat  No.x  . .. 

1.15 

Plat  No.  6 

Plat  No.  4 

.68 
2.81 

Second  course; 

Plat  No.  2 

5.  58 

Plat  No.  12  .. 

5.32 

1901 

3.80 

Plat  No  4 

1899 

183.33 

1900 

18.93 

1.72 

1903 

4.11 

The  crops  of  hay  recorded  in  the  table  represent  the  lirst  and  last  full  crops  thus 
far  grown  in  the  2  rotations.  The  high  yield  of  hay  on  plat  2  in  1896  is  considered 
to  be  due  to  an  application  of  1,068  lbs.  of  air-slaked  lime  per  acre  in  1894.  The  top 
dressing  first. employed  for  grass  land  in  these  experiments  consisted  of  120  lbs.  of 
muriate  of  potash,  120  lbs.  of  nitrate  of  soda,  and  300  lbs.  of  dissolved  boneblack 
or  its  equivalent  of  acid  phosphate  per  acre;  but  beginning  with  1901  it  was  changed 
to  350  lbs.  of  nitrate  of  soda,  200  lbs.  of  muriate  of  potash,  and  500  lbs.  of  acid  phos- 
phate per  acre.  During  the  second  course  of  the  rotation  the  potato  formula  was 
changed  to  200  lbs.  of  nitrate  of  soda,  275  lbs.  of  high-grade  dried  blood,  800  lbs.  of 
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low-grade  acid  phosphate,  and  300  lbs.  of  muriate  of  potash  per  acre,  which  was 
applied  entirely  in  the  drill. 

The  general  results  of  the  experiments  showed  that  rye  ami  grass,  especially  on 
tine  and  compact  soils,  should  come  early  in  the  rotation  and  lie  followed  by  corn 
and  potatoes  after  the  tilth  of  the  soil  has  been  materially  improved.  It  is  believed 
that,  if  lime  or  wood  ashes  had  been  applied  at  the  very  beginning  of  the  tests, 
regardless  of  the  crop,  the  results  would  have  been  more  satisfactory.  The  authors 
believe  that,  if  the  rotation  is  begun  as  suggested  and  the  fertilizers  used  during  the 
second  course  are  applied  as  described,  most  Rhode  Island  soils  may  lie  profitably 
renovated  and  their  fertility  maintained  solely  by  the  use  of  commercial  fertilizers. 
The  financial  results  obtained  on  the  different  plats  are  shown  in  tables. 

The  department  of  agronomy,  L.  A.  Merrill  (Utah  Sta.  Rpt.  1902,  />/>.  XIX- 
XXXIII). — The  work  and  equipment  of  the  department  are  briefly  noted  and 
experimental  results  are  recorded.  A  rotation  experiment  has  been  in  progress  for 
only  2  years,  but  some  differences  as  a  result  of  the  treatment  are  already  noticed. 
Two  plats  upon  which  wheat  is  to  be  grown  continuously,  the  one  receiving  barn- 
yard manure  each  year  and  the  other  receiving  no  fertilizer  whatever,  yielded  in 
1901,  20.66  and  17.83  bu.,  and  in  1902,  30  and  10.83  l>u.,  respectively.  In  all  cases 
the  yields  for  1902  were  much  greater  from  the  manured  than  from  the  unmanured 
plats,  the  increase  for  wheat  being  24  per  cent  in  one  rotation,  177  per  cent  in  another, 
and  99  per  cent  in  a  third.  The  results  further  show  the  need  of  fertilization  for  the 
successful  production  of  sugar  beets.  Comparing  the  results  from  the  barnyard  ma- 
nure plat  with  those  from  the  plat  receiving  200  lbs.  of  nitrate  of  soda  per  acre,  it  is 
seen  that  in  both  years  the  yields  were  in  favor  of  the  manure.  Summer  fallow 
every  third  year  to  follow  wheat  and  oats  does  not -show  as  large  an  increase  as  the 
continuous  cropping  with  the  yearly  use  of  barnyard  manure. 

Forty-eight  varieties  of  fall  wheat  were  tested,  Turkey  leading  with  a  yield  of  42.17 
bu.  per  acre,  and  being  followed  in  productiveness  by  Red  Chaff,  Siberian,  and  Ruby. 
Canadian  Wonder,  Red  Cross,  and  Ramsey,  standing  last  in  the  list,  yielded  each 
31.95  bu.  per  acre.  The  average  yield  for  the  2  years  of  the  2  subsoil  plats  was  9.5 
per  cent  better  than  that  on  plats  plowed  10  in.  deep  but  not  subsoiled. 

Thirty  varieties  of  spring  wheat  were  grown,  and  the  highest  yield  obtained  per 
acre  was  44.78  bu.  Sixty-Day  oats  yielded  in  1901,  87.18  bu.  as  compared  with  68.75 
bu.  for  the  variety  next  highest  in  yield;  and  in  1902  the  yield  was  88.89  bu.,  again 
considerably  higher  than  that  of  any  other  variety.         v 

The  following  varieties  of  barley,  named  in  the  order  of  highest  yield,  were  grown: 
Sal/.er  California  Prolific,  Highland  Chief,  Mandscheuri,  Silver  King,  Success,  Cali- 
fornia, and  Black  Barley. 

Twelve  varieties  of  macaroni  wheat  were  grown  without  irrigation,  giving  an  aver- 
age yield  of  32.11  bu.  per  acre.  The  leading  variety,  Mahmoudi,  produced  a  yield 
per  acre  of  42.46  bu. 

Several  varieties  of  sorghum  were  tested  and  the  chemical  analyses  of  the  cane  and 
the  sirup  are  given.  Rape,  sand  vetch,  flat  pea,  soy  bean,  giant  spurry,  cowpea>, 
velvet  beans,  teosinte,  and  lentils  have  made  good  growth  at  the  station. 

Cross-bending  test  of  stems  in  cereal  breeding,  P.  Holdefleiss  ( lllus.  Landw. 
Ztg.,  24  (1904),  No.  26,  pp.  2u.],  294,  fig.  1;  Deut.  Zandw.  Presse,  31  (1904),  X<>.  29, 
j>.  256,  fig.  1). — The  value  in  cereal  breeding  of  cross-bending  tests  of  the  straw  to 
determine  its  strength,  with  a  view  to  selecting  seed  from  plants  with  strong  stems 
and  consequently  with  a  reduced  tendency  to  lodge,  is  discussed  and  methods  of 
conducting  the  tests  together  with  the  apparatus  used  are  described. 

The  cultivation  of  corn,  C.  P.  Hartley  ( U.  S.  Dept.  Agr.  Yearbook  190S,  pp. 
175-192,  ph.  5,  figs.  7).— In  the  discussion  of  the  subject  the  author  considers  the 
production  of  corn  in  its  relation  to  the  fertility  of  the  soil,  means  of  preventing  soil 
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washing,  the  retention  of  soil  moisture,  fertilizers  and  crop  rotation,  and  the  differ- 
ent phases  of  the  culture  of  the  crop,  such  as  plowing,  planting,  and  cultivation. 

Selection  of  corn  and  wheat,  E.  F.  Lado  [North  Dakota  Sta.  Rpt.  1903,  pp.  36- 
41). — The  results  with  8  samples  of  wheat  under  test  since  1900  for  the  purpose  of 
determining  whether  the  protein  content  in  wheat  can  be  increased  by  selection,  and 
whether  wheats  retain  this  property  from  year  to  year,  are  given  in  a  table.  The 
samples  <lid  not  all  continue  to  increase  their  protein  content,  and  in  some  of  them 
it  was  even  lower  in  1903  than  in  1900.  In  1901,  a  season  unfavorable  to  full  maturity, 
the  protein  content  was  exceptionally  high  for  all  samples.  A  study  of  the  gluten 
content  and  of  the  gluten  constituents  is  reported  in  progress. 

Analyses  of  corn  planted  at  different  distances;  of  samples  selected  for  high  protein 
content;  of  the  stalks,  cob,  and  kernel  of  individual  plants,  ami  of  corn  planted  on 
different  dates  are  reported.  In  all  cases,  except  in  the  study  of  individual  plants, 
the  results  are  compared  with  those  of  previous  years. 

Consumption  of  cotton  in  the  cotton  States,  J.  L.  Watkins  (  U.  S.  Dept.  Agr. 
Vearbook  !!">■:.  pp.  463-478,  />>■•<.  3,  Jig.  1). — The  history  of  cotton  manufacture  in 
the  United  States  is  reviewed  by  periods,  and  the  consumption  and  production  of 
cotton  and  the  number  of  mills  and  spindles  in  operation  in  South  Carolina,  North 
Carolina,  Georgia,  Alabama,  Tennessee,  and  Virginia  in  different  years,  from  1850  to 
1903,  are  presented  in  tables.  In  addition,  the  cotton  consumed  with  the  number 
of  mills  and  spindles  in  operation  in  Mississippi,  Louisiana,  Texas,  Arkansas,  Ken- 
tucky, and  Missouri  at  the  close  of  each  decade  from  I860  to  1900,  inclusive,  and  in 
1902  and  1903  are  given,  and  the  condition  of  the  cotton  industry  in  various  countries 
during  the  past  20  years  is  briefly  noted.  A  tabulated  summary  of  the  statistics  pre- 
sented, showing  the  consumption  and  production  of  cotton  in  the  Southern  States 
from  1850  to  1903,  concludes  the  article. 

The  growing  of  long-staple  upland  cottons,  II.  J.  Webber  (  U.  S.  Dept.  Agr. 
Yearbook  1903,  pp.  121-136,  pis.  5). — This  paper  discusses  the  importance  of  extend- 
ing the  culture  of  long-staple  upland  cottons,  notes  the  history  of  their  introduction, 
and  describes  briefly  the  principal  races  which  are  now  being  grown.  Directions  for 
the  improvement  of  varieties,  selection  of  seed,  cultivation,  picking,  ginning,  baling, 
and  marketing  are  also  given. 

The  A,  B,  C  of  cotton  planting,  D.  Morris  (Imp.  Dej>l.  Agr.  West.  Indies, 
Pamphlet  31,  1904,  />}>■  60). — The  principal  facts  of  cotton  culture  are  presented  in  a 
series  of  questions  ami  answers. 

Principal  commercial  plant  fibers,  L.  H.  Dewey  (  U.  S.  Dept.  Agr.  Yearbook 
l '.in.;,  pp.  387-398,  pis.  5  \. — After  reviewing  the  importance  of  the  fiber  industry  and 
outlining  a  classification  of  fillers  into  cottons  and  hard  and  soft  fibers,  the  author 
presents  discussions  of  American  upland,  Sea  Island,  Egyptian,  India,  and  Peruvian 
cotton,  flax,  hemp,  jute,  Manila  fiber,  sisal,  >iew  Zealand  hemp,  Mauritius  hemp,  and 
istle. 

Lupines  as  green  manure  for  rye,  Causemaxx  I  Deut.  Landw.  Presse,  31  (1904), 
No.  39,  pp.  344,  346  i- — Rye  was  sown  on  light  soil  after  lupines  had  been  turned  under 
by  shallow  plowing.  The  seeding  was  late,  October  15,  but  the  crop  wintered  well 
and  made  a  rapid  growth  the  following  spring. 

The  percentage  of  husk  in  different  varieties  of  oats,  C.  IIauter  (IUus. 
Landw.  Zig.,  24  (1904),  No.  25,  pp.  279,  2S0). — The  percentage  of  husk  determined 
in  32  varieties  is  reported,  together  with  the  weight  of  the  oats  per  hectoliter 
and  the  weight  of  100  wholeand  husked  grains.  The  grains  with  the  husks  removed 
constituted  from  about  70  to  75  per  cent  of  the  whole  grain.  Potato  and  a  variety  of 
side  oats  Btood  highest  in  the  percentage  of  husked  grains. 

Irish  potatoes.  E.  C.  Green  i  Texas  Sta.  Bui.  71,  pp.  16,  jigs.  4). — This  bulletin 
discusses  the  results  of  experiments  at  Troupe  Substation.  The  results  of  a  culture 
test  show  that  planting  3  in.  deep  produced  a  larger  total  yield  and  a  larger  per- 
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rentage  of  marketable  tubers  than  planting  4£  or  6  in.  leep.  Shallow  planting  also 
produced  earlier  maturity.  Level  cultivation  proved  more  profitable  than  throwing 
soil  to  the  row  and  hilling  the  plants.  A  second  crop  of  Triumph  from  home-grown 
seed  ripened  a  week  later  than  the  name  variety  grown  from  northern  seed.  Home- 
grown and  northern-grown  peed  of  Triumph  planted  March  26,  yielded  36  and  24 
bu.  per  aire,  respectively.  Thorburn,  Irish  Cobbler,  and  Eureka,  yielding  68,  67, 
and  53  bu.  per  acre,  respectively,  were  the  most  productive  ami  »ng  the  varieties  tested 
on  plats  which  received  no  fertilizer. 

In  connection  with  fertilizer  experiments  it  was  observed  that  the  gray,  sandy 
clay  soil  with  red  subsoil  at  the  station  responded  more  profitably  to  arid  phosphates 
than  to  any  other  single  fertilizer.  In  complete  fertilizer  applications  over  6  percent 
of  potash  was  unprofitable,  while  from  8  to  10  per  cent  of  phosphoric  acid  largely 
increased  the  yield.  Cotton-seed  meal  applied  shortly  before  planting  did  not 
become  available  in  time  to  be  of  benefit  to  early  potatoes. 

Competitive  potato  culture  in  Belgium  in  1903,  L.  Laceoix  (Jour.  Soc.  Cent. 
Agr.  Belg.,51  (1904),  No.5,  pp.  1S5-1S7). — The  variety  grown  was  President  Kruger, 
and  the  areas  devoted  to  the  test  varied  from  1  to  mure  than  25  ares.  The  maximum 
yields  per  hectare  were  as  follows:  Plats  containing  more  than  25  ares,  59,500  kg.; 
plats  from  10  to  25  ares  in  size,  65,150  kg.;  plats  from  5  to  10  ares,  64,532  kg.;  and 
plats  containing  1  to  5  ares,  44,422  kg. 

The  effect  of  frequent  cultivation  on  the  yield  of  potatoes,  Bachmann 
(Dent.  Landw.  Presse,  31  (1904),  No.  19,  p.  162). — Potatoes  grown  on  a  poor,  sandy 
soil  were  given  different  fertilizer  applications  and  some  plats  were  hoed  once  and 
others  3  times.  Frequent  cultivation  in  all  cases  gave  the  highest  yields,  the  greatest 
increase  being  obtained  on  the  plats  receivinga  complete  fertilizer.  Where  nitrogen 
was  not  given  in  the  fertilizer  the  increase  was  smallest,  while  the  absence  of  phos- 
phoric acid  did  not  show  such  marked  effects  on  the  yield. 

Variety  tests  with  potatoes  at  Capelle,  F.  Desprez  (Semaine  Agr.,  24  (1904), 
Xo.  l in.',  pp.  93,  94). — The  tests  comprised  varieties  for  industrial  and  feeding  pur- 
poses and  for  general  consumption.  The  leading  varieties  in  the  different  groups 
were  as  follows:  Fm-  industrial  anil  feeding  purposes,  Geante  blanche,  G.  bleue,  Pro- 
fessor Withmann;  for  industrial  purposes  and  general  consumption,  Jaime  ronde, 
Profeasi  >r  Maercker,  Fleur  de  pecher;  tal  »le  varieties,  Georges  Poulet,  Magnum  1  lonum, 
Preciosa,  Blanche  francaise;  and  as  an  especially  line  table  variety,  Marjolin  hative. 

Rice,  W.  C.  Stihbs,  W.  R.  Dodsox,  and  C.  A.  Browxe,  Jr.  (Louisiana  Stas.  />'»/. 
77,  :.  •«'/-.,  i>{>.  862-393,  pis.  18). — This  bulletin  is  a  revision  of  Bulletin 61  of  the  station 
( F.  S.  P.,  12,  p.  741),  including  additional  information  gained  since  it  was  issued. 
Statistics  on  the  production  and  importation  of  rice  are  shown,  the  lands  suitable  for 
rice  culture  in  Louisiana  are  described,  and  general  directions  for  the  culture  of  the 
crop  are  given.  The  analyses  of  water  from  different  localities  used  in  irrigating  rice 
are  recorded  in  a  table,  and  the  fertilizing  elements  contained  in  these  wraters  per 
acre  irrigated  are  estimated. 

Green  and  yellow  grained  rye  and  their  yields  under  field  conditions, 
Reichert  (  lllus.  Landw.  Ztg.,  ,.'4  {1904),  No.  20,  pp.  217-219,  figs.  7).— Different 
experiments  with  the  2  kinds  of  rye  are  reviewed,  and  attention  is  called  to  the  fact  that 
on  heavy  as  well  as  light  soils  the  yields  were  in  favor  of  the  green-grained  varieties. 

In  all  tests  but  one  the  protein  content  of  the  green-grained  rye  was  larger  than 
in  the  yellow-grained  strains.  In  the  one  experiment  the  green  rye  contained  12.7 
per  cent  of  protein  and  the  yellow  14.4  per  cent,  but  the  total  amount  of  protein  pro- 
duced per  morgen  was  265.17  lbs.  and  167.04  lbs.,  respectively.  Average  results  show 
that  the  green-grained  varieties  contained  about  4  per  cent  more  protein  than  com- 
monly grown  varieties  of  rye. 

Relation  of  sugar  beets  to  general  farming,  C.  0.  Townsend  i.  U.  S.  Dipt.  igr. 
Yearbook  1903,  pp.  399-410,  ph.  3). — This  article,  in  addition  to  pointing  out  the 
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relation  of  sugar-beel  culture  to  general  farming,  gives  directions  for  the  culture  of 
sugar  beets  and  discusses  the  cosi  of  production  and  the  future  of  the  industry. 

Comparative  production  of  alcohol  and  sugar  from  the  bset  (Jour.  Soc.  Cent. 
'Agr.  Belg.,  51  i  1904),  No.  ;,  pp.  ?65,  266). — Figures  are  given  showing  that  when 
alcohol  brings  35  francs  per  hectoliter  and  sugar  26  francs  per  kg.,  distillery  beets 
may  be  used  as  well  for  the  production  of  one  as  for  the  other. 

Comparative  results  of  seedling  sugar  canes  D.  74  and  D.  95  -with  our 
home  sugar  canes  (Louisiana  Striped  and  Louisiana  Purple),  W.  ( '.  Stubbs 
and  R.  E.  Blouin  I  Louisiana  Stas.  Bui.  78,  .:.  ser.,  pp.  46). — The  history  of  the  2 
seedling  canes  is  given.  The  analyses  of  the  different  canes  for  the  years  1894  to 
1903,  inclusive,  are  reported,  and  the  character  of  the  seasons  and  the  results  are 
briefly  noted.  It  is  shown  that  in  every  instance  the  2  seedling  varieties  .were 
lower  in  glucose  content  than  the  home  canes. 

A  low  glucose  content  i~  of  great  advantage  in  working  the  juice.  D.  74  gave 
especially  favorable  results  in  this  respect.  The  average  analysis  also  showed  that 
this  seedling  contained  l.s  per  cent  more  sucrose,  and  I).  95  0.9  per  cent  more  than 
the  home  canes.  P.  74  yielded  5.68  tons  of  can"  more  per  acre  than  the  2  native 
varieties,  while  D.  95  was  about  equal  to  them  in  cane  production.  The  financial 
results  presented  are  based  on  a  value  of  4  cts.  per  pound  for  yellow  clarified  sugar, 
giving  half  to  the  producer  of  the  cane  and  half  to  the  manufacturer  of  the  sugar. 
On  this  basis  the  crop  of  plant  cane  and  first  year's  stubble  of  D.  74  gave  an  average 
increase  of  $39.70  per  acre  and  D.  95  of  $21. si  over  the  home  canes;  and  when  the 
plant  crop  and  the  first,  second,  and  third  years'  stubble  were  considered,  the  cor- 
responding figures  were  826.28  and  $28.14  per  acre,  respectively. 

The  results  obtained  in  the  sugar  house  indicated  a  marked  superiority  of  D.  74 
over  the  3  other  canes,  although  D.  95  gave  better  returns  than  the  2  native  sorts. 
In  total  extraction  I).  74  showed  an  increase  of  7.87  per  cent,  or  nearly  11  per  cent 
in  the  juice  over  home  canes.  A  summary  of  the  results  gives  an  increase  of  2.34 
percent  in  extraction,  and  of  40.7  lbs.  of  sugar  per  ton  of  cane  ground  in  favor  of 
the  2  seedling  canes.  Cooperative  tests  made  by  27  planters  throughout  the  State 
confirmed  the  results  obtained  by  the  station.  "D.  74  is  more  vigorous,  a  more 
rapid  grower,  gives  a  larger  tonnage,  is  an  erect  cane,  and  believed  from  this  to  be 
more  economical  in  harvesting,  stubbles  well  if  not  better  than  home  canes,  gives  a 
larger  extraction,  and  has  a  larger  sugar  content,  yielding  more  sugar  per  ton  and 
giving  a  greater  tonnage  per  acre  than  home-  canes.  The  same  remarks  in  a  lesser 
degree  apply  to  D.  95." 

Tobacco  culture  in  South  Carolina,  T.  B.  Young  (South  Carolina  Sin.  Bui.  86, 
pp.  21,  figs.  4)  • — After  briefly  reviewing  the  history  of  tobacco,  culture  in  South 
Carolina  and  giving  statistical  data  showing  the  increase  in  the  tobacco  production 
of  the  State  for  a  series  of  years,  this  bulletin  describes  the  culture,  harvesting,  and 
curing  of  the  crop,  and  presents  preventative  and  remedial  measures  against  the  insect 
enemies  and  diseases  of  the  plant. 

Macaroni  wheat,  J.  H.  Shepard  (  U.  S.  Dept.  Agr.  Yearbook  1908, pp.  329-336).— 
A  discussion  is  given  of  the  introduction,  increase  in  production,  and  methods  of 
cultivation  of  macaroni  wheat,  and  the  results  of  a  study  of  the  chemistry  and  mill- 
ing factors  of  this  class  of  wheat,  which  have  heen  previously  noted  (E.  S.  R.,  15, 
p.  1073).     The  different  uses  of  macaroni  wheat  are  briefly  noted. 

HORTICULTURE. 

Second  report  on  the  pithiness  of  celery,  C.  F.  Austin  and  T.  H.  White 
(Maryland  Sta.  Bui.  93',  pp.  95-101). — Further  work  at  the  station  in  the  comparison 
of  American-grown  and  French-grown  celery  seed  as  regards  the  production  of  pithy 
and  green  stalks  confirms  the  results  reported  in  Bulletin  83  of  the  station  (E.  S.  R., 
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14,  p.  250),  to  the  effect  that  French-grown  peed  produces  plants  true  to  type,  while 
American  seed  produces  plants  man)'  of  which  air  pithy  and  green.  This  result  is 
believed  to  be  due  to  the  more  thorough  "  rogueing"  practiced  by  French  seedsmen. 
In  the  station  experiments  seed  was  raised  from  a  typical  stalk  of  the  <  roldefi  Self- 
Blanching  variety  that  was  completely  pithy.  Of  12  plants  grown  from  this  seed 
every  one  was  pithy,  and  11  of  the  12  developed  into  large,  coarse-growing  green 
plants  having  no  resemblance  whatever  to  the  type  of  Golden  Self-Blanching. 

"  During  the  same  year  seed  was  saved  from  a  solid  stalk  and  from  a  pithy  stalk  of 
Dwarf  Golden  Heart.  From  the  seed  of  the  solid  stalk  14  plants  were  started  and 
12  harvested.  The  12  plants  were  true  to  the  type  and  free  from  pithiness.  From 
the  pithy  stalk,  20  plants  were  raised  and  everyone  pithy.  They  showed  as  decided 
reversion  of  type  as  the  plants  from  the  pithy  seed  of  the  Golden  Self  Blanching 
variety.  Many  of  the  plants  from  the  pithy  seed  showed  the  fine  parsley-like  foliage 
so  common  in  the  wild  species. 

"After  giving  this  matter  careful  study  there  seems  to  be  no  doubt  but  thai  pithi- 
ness in  celery  is  due  to  the  parent  plant,  and  not  to  any  extent  to  the  soil,  methods 
of  culture,  etc.  We  believe  that  the  foregoing  results  fully  prove  the  inference  made 
in  Bulletin  83,  that  pithiness  in  American  celery  is  due  to  a  lack  of  'rogueing'  or 
removing  of  the  pithy  plants  from  the  seed  beds  of  American  celery  seed  ,yruwers> 
We  also  believe  that  green  plants  that  are  not  true  to  the  type  are  caused  by  the 
same  oversight,  namely,  by  not  removing  from  the  seed  beds  every  plant  that  does 
not  conform  to  the  type  of  Golden  Self-Blanching  celery.  From  a  very  small  amount 
of  work  with  several  other  varieties  of  celery,  we  are  convinced  that  what  is  true  of 
the  Golden  Self-Blanching  is  true  of  them. 

"The  cause  of  pithiness  is  hereditary  and  dates  back  to  the  seed-producing  plant. 
The  difference  in  soil,  cultivation,  season,  methods  of  handling,  etc.,  has  very  little 
to  do  with  causing  pithiness.  The  seed  is  contaminated  before  it  reaches  the  grower, 
by  a  condition  that  he  can  not  help." 

A  table  is  given  showing  the  relative  amount  of  pithy  and  green  celery  produced 
by  seed  from  29  different  seed  firms.  In  some  cases  as  much  as  30  per  cent  of  the 
plants  grown  were  pithy.  It  is  believed  that  much  of  the  so-called  French  seed 
obtained  from  American  sources  is  adulterated  with  American  seed,  and  directions 
are  given  for  detecting  such  adulterations.  The  authors  believe  that  "just  as  good 
seed  can  be  gi'own  in  this  country  as  in  Europe,  if  our  growers  will  give  the  same 
care  and  attention  to  it.  In  our  work  it  has  been  the  rarest  case  to  find  a  pithy  or 
green  stalk  in  celery  seed  that  is  imported  direct  from  the  best  growers  in  Europe. 
We  believe  that  such  a  record  can  be  established  by  our  American  growers,  if  they 
will  'rogue'  their  plants,  by  removing  all  plants  that  are  pithy  and  that  do  not  con- 
form to  the  type  of  the  variety  wanted." 

Ovidius,  a  new  winter  vegetable,  G.  T.  Grigxax  (Rev.  Hort.  [Paris],  76 
(1904),  Ab.  8,  pp.  177-179,  figs.  2).— Under  the  name  of  "Ovidius"  the  plant  Crambe 
tularin  has  this  year  been  introduced  to  French  commerce.  One  of  the  peculiarities 
which  it  is  claimed  must  be  observed  in  the  culture  of  this  plant  is  that  the  seeds 
must  not  be  covered.  If  covered  with  soil  they  fail  to  germinate.  Germination  at 
best  appears  to  be  very  slow  and  irregular.  In  the  fall  the  young  plants  are  covered 
over  with  earth  about  2  meters  deep,  through  which  the  blanched  stalks  push  their 
way  the  following  March  or  April.  One  of  the  advantages  of  the  plant  is  that  it 
comes  early  in  the  season  before  asparagus.  The  decapitated  plants  form  new  shoots 
which  serve  for  production  the  following  year.  Directions  are  given  for  preparing 
the  plant  for  the  table. 

The  seeds  of  garden  beans,  Dexaiffe  (Jardin,  IS  (1904),  No.  412,  pp.  110-118, 
figs.  4)- — French  varieties  of  garden  beans  are  classified  and  illustrations  given  of 
the  seeds  of  about  60  varieties. 
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Cross  fertilization  (Jardin,  18  (1904),  No.  41,.',  p.  114)- — It  is  stated  that  in  some 
experiments  recently  reported  by  M.  Leclerc,  melons  were  cross-pollinated  with  the 
pollen  from  melons  and  from  cucumbers.  In  the  latter  case  there  was  a  marked 
diminution  in  the  sugar  content  of  the  melons,  held  to  be  due  to  the  effect  of  cross- 
pollinating  with  cucumber  pollen.  Melons  pollinated  with  pumpkin  and  vegetable 
marrow  pollen  were  also  similarly  affected.  Jt  is  pointed  out,  therefore,  that  melons 
should  not  be  planted  near  these  vegetables. 

Department  of  horticulture,  C.  B.  Waldron  (North  Dakota  Sin.  Rpt.  1903,  pp. 
120-128). — Brief  notes  are  given  on  the  culture  of  plums,  apples,  strawberries,  cur- 
rants, gooseberries,  raspberries,  and  asparagus  at  the  station.  Asparagus  rust  was 
very  destructive  in  1902.  Covering  the  beds  heavily  with  straw  in  August  of  that 
year  apparently  checked  the  development  of  the  rust  in  1903.  It  is  noted  that  2  new- 
varieties  showed  no  sign  of  rusting  during  the  first  season  grown. 

Experiment  station  work  with  apples,  0.  B.  Smith  (  U.  S.  Dept.  Agr.,  Office  of 
Experiment  Stations  Rpt.  1903,  pp.  537-570). — A  summary  is  here  given  of  the  cultural 
experimental  work  reported  by  the  experiment  stations  in  the  United  States  since 
1888  with  apples.  Foreign  experimental  work  along  the  same  lines,  so  far  as  avail- 
able, has  been  included. 

The  summary  covers  the  work  done  on  period  of  growth  of  the  tree;  the  charac- 
teristics of  apple  buds  and  pollen;  self-sterility  in  apples;  crossing;  root-grafting; 
planting  and  pruning  trees;  root-pruning;  hardy  stocks;  orchard  cultivation  and 
cover  crops;  fertilizing  orchards;  girdling  to  produce  fruitfulness;  thinning  the  fruit; 
harvesting  and  storing  apples;  cold  storage;  composition  of  fruit,  trees,  nursery  stock, 
etc.;  and  the  utilization  of  waste  apples  for  evaporation,  jelly,  cider,  vinegar,  mar- 
malade, etc.     The  article  has  also  appeared  as  a  separate. 

Notes  on  apple  culture,  C.  F.  Austin  ( Maryland  Sta.  Bid.  92,  pp.  55-94,  figs.  34). — 
The  author  in  this  bulletin  calls  the  attention  of  Maryland  orchard ists  to  some  of 
the  principles  and  methods  that  are  considered  absolutely  essential  to  successful 
apple  growing.  Very  complete  directions  are  given  for  the  care  and  management  of 
orchards,  including  budding,  grafting,  and  pruning. 

Relation  of  cold  storage  to  commercial  apple  culture,  G.  H.  Powell  (  U.  S. 
Dept.  Agr.  Yearbook  1903,  pp.  125-238,  pis.  6). — The  author  discusses  the  present 
status  of  the  apple  industry  as  regards  markets,  marketing,  cold-storage  development, 
and  the  proper  harvesting  and  handling  of  apples  to  secure  the  best  results  in  cold 
storage.  The  essential  points  in  the  article  have  been  brought  out  in  an  earlier  pub- 
lication of  the  Department  (E.  S.  R.,  15,  p.  581). 

An  apple  for  the  Tropics  (Gard.  Chron.,  8.  ser.,  35  (1904),  No.  905,  p.  280).— It 
is  stated  that  M.  d' Andre  has  found  a  new  species  of  Pyrus  at  the  summit  of  Lang- 
Bian,  at  Annam  at  an  altitude  of  2,000  meters.  The  tree  is  without  spines.  The 
flowers  have  not  yet  been  seen,  but  the  fruit  is  4  to  5  cm.  across,  greenish  yellow, 
and  of  a  rough  flavor  like  that  of  a  crab  apple.  The  climate  of  Lang-Bian  is  similar 
to  that  of  southern  Europe.  "The  importance  of  the  discovery  of  this  new  Pyrus 
rests  in  the  circumstance  that  it  may  be  used  as  a  stock  whereupon  European  varieties 
may  be  grafted,"  and  grown  in  tropical  and  subtropical  countries. 

The  lemon  industry  of  Sicily  (  West  Indian  Bui.,  ■'<  (1904),  No.  1,  pp.  63-75). — 
Considerable  information,  obtained  largely  through  the  English  consul  at  Palermo 
and  from  diplomatic  and  consular  reports,  is  here  given  on  the  citrus  industry  of 
Sicily.  Cultural  methods  and  the  prevailing  custom  of  packing,  shipping,  gathering, 
etc.,  are  noted.  Some  notes  on  the  pickling  of  lemon  and  orange  peel,  and  the  manu- 
facture of  essence  are  included. 

Promising  new  fruits,  W.  A.  Taylor  (  U.  S.  Dept.  Agr.  Yearbook  1903,  pp.  267- 
278,  ph.  7). — Descriptions,  with  colored  illustrations  of  the  fruit,  are  given  for  the 
Akin  apple,  a  variety  well  adapted  to  the  fancy  fruit  trade  in  the  larger  cities;  the 
Terry  apple,  a  variety  considered  very  promising  for  the  South;  the  Hiley  peach,  a 
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commercial  sorl  of  good  shipping  quality  and  excellenl  flavor,  originated  in  Georgia; 
the  Welch  peach,  a  promising  hardy  sort  obtained  in  a  collection  of  Hill  Chili  seed- 
lings; the  2  varieties  of  prunes,  Splendor  and  Sugar,  originated  by  Luther  Burbank; 
the  Headlight  grape,  originated  by  T.  V.  Munson,  and  especially  promising  in  the 

South  <ni  account  of  its  vigorous  growth,  disease-resistant  foliage,  productiveness,  and 
early  ripening;  and  the  Cardinal  strawberry,  a  promising  commercial  sort  originated 
in  <  >hio. 

A  new  method  of  budding  {Queensland  Agr.  .!<>ur.,  15  (1904),  No.  7,  ]>/>.  476,  477, 
fig.l). — In  the  method  described  a  piece  of  bone  was  sharpened  like  a  lead  pencil 
and  fitted  with  a  handle.  This  was  used  to  make  incisions  into  the  bark  of  a  10-year- 
old  peach  tree,  into  which  buds  were  fitted.  The  buds  were  held  in  place  by  tacking 
on  a  small  piece  of  leather,  using  upholsterers'  half-inch  gimp  pins  "which  being 
enameled  do  not  rust."     As  the  buds  swelled  the  tacks  were  loosened. 

The  method  is  recommended  for  all  old  trees  requiring  new  wood,  "an  advantage 
being  that  it  does  not  interfere  with  the  tree  bearing  fruit  while  the  buds  are  being 
matured.  No  string  or  clay  or  grafting  wax  is  required,  as  with  the  old  system." 
The  method  is  illustrated. 

Sexual  hybridization  and  variation  by  grafting,  A.  Jurie(  Rev.  Vit.,  21  (1904), 
No.  543,  pp.  5 19-523,  figs.  2). — Further  evidence  is  presented  to  show  that  hybridiza- 
tion of  grapes  by  .grafting  can  actually  take  place.  Photographs  of  the  changes  in 
grape  seeds  brought  about  by  grafting  are  given. 

Studies  on  the  manuring  of  Chablis  grapes,  E.  Rousseaux  and  <i.  Chappaz 
(Prog.  Agr.  et  Vit.  (Ed.  UEst),  ..'5  (1904),  Nos.  IS,  pp.  4<>0-4<i7;  16,  pp.  477-487).— 
An  account  of  investigations  made  to  determine  the  fertilizer  requirements  of  the 
vineyards  of  Chablis.  Analyses  with  reference  to  fertilizer  constituents  are  given 
for  the  dry  leaves  and  branches  and  of  the  marc,  wine,  and  lees  obtained  from  typi- 
cal vines  grown  in  the  vineyards  of  Chablis.  A  study  was  also  made  of  the  geology 
and  of  the  physical  and  chemical  composition  of  the  soil  and  subsoil  in  a  large 
number  of  vineyards  throughout  the  region. 

With  these  data  and  data  from  other  sources  on  the  effect  of  different  fertilizers  on 
the  production  and  quality  of  wine,  methods  of  manuring  Chablis  vineyards  are 
worked  out.  It  was  found  that  typical  vines  of  the  district  withdraw  yearly  from 
the  soil  the  following  amounts  of  fertilizing  constituents:  Nitrogen,  32  kg.  per  hec- 
tare; phosphoric  acid,  6  kg.  per  hectare;  and  potash,  27  kg.  per  hectare.  The  soils 
of  Chablis  were  generally  found  strongly  calcareous,  rich  in  potash,  fairly  rich  in 
phosphoric  acid,  but  a  little  below  normal  in  nitrogen.  They  contained  only  a  small 
amount  of  gravel,  the  larger  part  being  made  up  of  fine  sand  and  clay.  They  would 
he  classed  as  heavy  soils,  but  owing  to  the  large  amount  of  lime  they  contained  were 
very  permeable  and  easily  worked. 

Allowing,  therefore,  for  certain  losses  which  occur  in  applying  fertilizers  and  for 
the  fact  that  the  vine  roots  do  not  reach  all  the  fertilizers  applied,  and  taking  into 
consideration  the  effect  of  the  fertilizers  on  the  quality  of  the  wine,  the  authors  rec- 
ommend the  use  of  about  50  kg.  of  nitrogen  per  hectare  in  the  vineyards  of  Chablis 
and  50  kg.  of  phosphoric  acid.  The  use  of  additional  amounts  of  potash  with  these 
soils  appears  to  he  without  effect  and  is  not  recommended. 

In  order  that  the  maximum  effect  of  the  commercial  fertilizers  used  may  be 
obtained,  an  occasional  manuring  of  the  vineyards  with  barnyard  manure  is  recom- 
mended. Specifically  it  is  recommended  that  every  third  year  the  vineyards  of 
Chablis  be  manured  with  10,000  to  12,000  kg.  of  barnyard  manure  supplemented 
with  250  kg.  of  superphosphate.  In  each  of  the  two  intervening  years  apply  300  kg. 
of  superphosphate  and  300  kg.  of  nitrate  of  soda  per  hectare.  If  farm  manure  is 
difficult  to  obtain,  then  apply  it  only  every  fifth  or  sixth  year,  and  in  the  interval  use 
yearly  700  kg.  oil  cake,  100  kg.  nitrate  of  soda,  and  300  kg.  superphosphate  per 
hectare. 
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Grafting  European  vines  on  phylloxera-resistant  stocks,  M.  Blunno  (Agr. 
Gaz.  New  South  Wales,  15  {1904),  No.  6,  pp.  557  -572,  figs.  As').— An  extensive  review 
of  this  subject. 

Tests  of  etherization  for  grapevines,  F.  Charmeux  (Jardin,  18  (1904),  No.  41", 
pp.  188,  IS'.),  fig.  /). — One-year-old  grafted  grapevines  dug  in  part  in  the  autumn 
before  freezing  weather  came  and  kept  buried  in  a  cellar,  and  in  part  in  December 
after  there  had  hern  freezing  weather,  were  placed  February  3  in  2  jars  holding  12 
liters  each,  sealed  air-tight,  and  submitted  to  the  fumes  of  3.5  and  4  gm.  of  ether, 
respectively,  for  48  hours.  The  roots  of  the  vines  were  covered  with  about  4  liters 
of  sand. 

The  temperature  during  etherization  was  kept  at  15°  C.  After  etherization  the 
vines  were  forced  in  a  house  held  at  20°  in  the  daytime  and  about  17°  at  night. 
Three  days  later  the  vines  dug  before  freezing  had  their  buds  well  swollen  and  nearly 
open,  while  the  others  had  apparently  made  no  growth.  At  the  end  of  8  days  the 
early-dug  vines  were  in  full  vegetation,  while  on  the  late-dug  vines  the  buds  were 
just  beginning  to  start.  Some  control  vines  that  had  not  been  etherized  were  still  in 
complete  repose  at  this  time  and  did  not  show  signs  of  growth  until  about  the  twelfth 
day. 

It  was  noticed  in  the  experiment  that  different  varieties  and  stocks  were  not  all 
affected  alike  by  etherization,  the  degree  of  vegetation  being  much  stronger  in  some 
than  in  others  on  the  same  date.  In  some  other  experiments  Chasselas,  Rose,  and 
( iamay-Teinturier-Freau  were  etherized  with  3.5, 4,  and  4.5  gm.  of  ether,  respectively. 
Ten  days  later  the  Gamay-Teinturier-Freau,  etherized  with  3.5  gm.,  had  a  good 
appearance  and  appeared  to  be  growing  where  the  larger  amounts  were  used.  With' 
the  Chasselas  and  Rose,  however,  the  growth  with  3.5  gm.  was  practically  nil  for  a 
few  days  and  then  slowly  caught  up  with  the  others.  When  4  gm.  were  used  all  the 
plants  were  weaker  than  the  others,  while  with  4.5  gm.  all  the  plants  were  com- 
pletely destroyed. 

The  effect  of  etherization  on  the  forcing  of  plants,  G.  Bellair  (Rev.  Hori. 
{Fans'],  76  (1904),  No.  14,pp.  333-335). — This  is  an  abstract  of  a  paper  presented  by 
M.  Aymard  at  the  Congres  horticole  in  1904.  According  to  M.  Aymard,  success  in 
etherization  depends  upon  the  amount  of  ether  employed,  the  duration  of  its  action, 
and  the  temperature  during  the  operation.  A  study  of  these  factors  led  to  the  fol- 
lowing deductions: 

Anesthetics  produce  the  same  effect  on  vegetation  as  freezing  or  drought.  Their 
effects  are  in  proportion  to  the  temperature  when  used,  but  inversely  proportional 
to  the  amount  of  protection  afforded  the  buds  by  the  bud  scales.  The  amount  of 
liquid  used  and  the  duration  of  action  of  the  vapors  are  in  proportion  to  this  same 
protection,  but  inversely  proportional  to  the  number  of  freezings  the  plants  may  have 
received,  and  proportional  to  the  time  between  when  the  operation  is  performed  and 
the  time  when  the  treated  plant  would  vegetate  naturally. 

Caution  must  be  observed  not  to  treat  the  plants  at  too  high  a  temperature.  At 
25°  C,  with  35  gm.  of  ether  per  hectoliter  of  air  space,  the  buds  were  blasted.  At 
24°  the  action  of  ether  was  also  harmful.  The  best  temperature  was  not  determined , 
but  it  is  believed  that  it  should  not  exceed  20°.  M.  Aymard  believes  that  anesthet- 
ics act  on  vegetable  tissue  as  dehydrating  agents.  As  proof  of  this  he  found  that 
roots  of  Lily  of  the  Valley,  placed  under  a  bell  jar  with  phosphoric  anhydrid  and 
other  drying  liquids,  forced  even  more  quickly  than  when  submitted  to  ether  vapor. 
It  was  found  also  that  etherized  plants  lose  considerable  in  weight. 

The  anesthetic  effect  of  chloroform  is  about  4  times  as  strong  as  ether,  and,  there- 
fore, when  this  agent  is  used,  only  about  \  the  quantity  should  be  taken.  A  good 
combination  was  found  to  be  20  gm.  of  ether  and  5  gm.  of  chloroform  per  hectoliter 
of  air  saturated  with  vapor.  The  quantity  used  should  he  greatest  early  in  the  sea- 
son and  less  toward  the  end  of  the  season.     Thus,  at  the  beginning  of  the  season 


HORTICULTURE.  159 

40  gm.  of  ether  or  14  gm.  of  chloroform  may  he  used  for  72  hours  in  the  case  of  sev- 
eral varieties  of  lilacs,  while  late  in  the  season  25  gm.  of  ether  or  8  gm.  of  chloroform 
used  48  hours  would  be  sufficient.  Commenting  on  the  above  paper,  M.  Bultel 
claimed  to  have  secured  good  results  in  the  etherization  <>f  strawberries. 

Experiments  to  determine  the  effect  of  ether  and  chloroform  on  plants, 
J.  Bolle  (Ztschr.  Landw.  Versuchsw.  Oesterr.,  7  {1904),  No.  3,  }>/>.  182,  183,  figs.  2).— 
An  account  of  experiments  made  to  determine  the  forcing  effect  of  ether  and  chlo- 
roform on  plants,  with  an  announcement  of  experiments  under  way  to  determine  the 
effect  of  the  same  agents  in  forcing  grape  and  rose  grafts  or  cuttings,  etc. 

Lilacs  (Syringa  vulgaris)  subjected  to  the  fumes  of  chloroform  the  last  of  November 
were  in  full  bloom  by  Christmas,  while  control  plants  otherwise  handled  in  the  same 
manner  had  made  no  development  whatever.  Like  results  were  secured  with  A  zalea 
mollis,  Hortensia,  and  roses  which  were  treated  after  the  leaves  had  fallen. 

The  possibilities  of  the  western  sand  cherry,  N.  E.  Hansen  (Proc.  Soc.  Prom. 
Agr.  Set.,  1904,  pp-  102-104)-— As  a  result  of  fruiting  thousands  of  sand  cherries 
(Prit)ins  besseyi)  the  author  is  of  the  opinion  that  this  fruit  can  be  raised  to  advantage 
upon  the  most  exposed  prairies.  Of  a  hundred  selected  varieties  some  have  borne 
fruit  |  in.  in  diameter  and  of  good  enough  quality  to  eat  out  of  hand.  It  hybridizes 
readily  with  plums  and  other  members  of  the  genus.  Seedlings  fruit  well  in  3  years. 
When  worked  on  native  plum  stock  fruit  is  obtained  in  1  year  from  the  bud  or 
graft;  and  on  heavy  soils  heavier  yields  are  obtained  than  on  own  roots. 

The  "  Rocky  Mountain  Dwarf  Cherry,"  introduced  to  commerce  from  Colorado,  is 
considered  to  be  a  seedling  sand  cherry.  The  eastern  sand  cherry  (Primus  pumila) 
is  considered  far  inferior  to  the  western  form.  The  author  believes  that  it  will  prove 
valuable  as  a  dwarf  stock  for  peaches,  apricots,  and  Japanese  and  native  plums. 

Experimental  forestry:  Rubber,  C.  F.  M.  Synnerton  (Phodesian  Ayr.  Jour.,  1 
(1903),  No.  3,  pp.  50-53). — An  account  of  the  planting  and  growth  of  several  rubber- 
producing  trees  and  plants  in  Rhodesia.  The  greatest  success  in  germinating  Ceara 
rubber  seed  occurred  when  both  edges  of  the  pointed  end  of  each  seed  were  ground 
down  until  the  kernel  was  just  visible.  The  point  was  also  ground  down  slightly, 
taking  care  not  to  injure  the  germ.  Most  of  the  rubber  has  been  planted  at  an  ele- 
vation of  4,000  ft.     Trees  planted  in  1900  average  13  to  14  ft.  in  height. 

The  most  rubber  has  been  obtained  from  these  trees  by  pricking  with  an  instru- 
ment resembling  a  spur,  which  was  run  down  3  sides  of  the  tree.  "This  method 
produced  the  greatest  flow  of  latex  and  damaged  the  tree  least."  The  largest  amount 
obtained  from  a  tree  Avas  a  ball  about  |  in.  in  diameter.  Landolphia  has  been  planted 
over  200  acres  of  virgin  forest.  This  plant  makes  a  slow  growth  and  gives  a  low  yield 
of  rubber  of  good  quality,  and  is  not  recommended  except  under  special  conditions. 

Formalin  in  treating  Castilloa  rubber  (Agr.  Bui.  Straits  and  Federated  Malay 
States,  2  ( 1903),  No.  9,  pp.  285,  286). — An  account  is  given  of  the  treatment  of  latex 
from  mature  trees  with  formalin  for  the  purpose  of  coagulating  the  rubber.  The 
quality  of  rubber  obtained  was  excellent,  and  it  is  thought  that  rubber  thus  treated 
may  keep  much  better  on  account  of  the  intimate  mixture  of  this  preservative  with 
the  rubber  globules. 

Hevea  brasiliensis  in  the  Malay  Peninsula,  S.  Aruen  (Agr.  Prat.  Pays 
< 'hands,  3  (1904),  Nos.  16,  pp.  404-440,  figs.  7;  17,  pp.  550-573,  figs.  6).—k  popular 
account  of  the  methods  observed  in  the  culture  of  Hevea  brasilwnns  in  the  Malay 
Peninsula. 

Extraction  of  gutta-percha  from  the  leaves,  W.  R.  Dtjnstan  (Agr.  Bui.  Straits 
and  Federated  Malay  States,  3  (1904),  I,  No.  4,  pp.  128-130) . — Leaves  of  Palagmumpus- 
tulatum  (?)  were  forwarded  from  the  Straits  Settlements  to  London,  where  they  were 
analyzed  and  found  to  contain  about  2  per  cent  of  pure  gutta  and  a  large  amount  of  res- 
inous substance.  It  is  believed  that  had  the  fresh  leaves  been  analyzed  larger  amounts 
of  gutta  would  have  been  found. 
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Report  on  gutta-perchas  from  the  Straits  Settlements,  W.  R.  DuNSTAN  (  Agr. 
Bui.  Straits  and  Federated  Malay  States,  S  ( 1904),  A  iVb.  4,  pp.  121-128).— Analyses  are 
given  of  <>  samples  of  gutta-percha  obtained  from  as  many  different  species  of  plants, 
with  estimates  as  to  the  commercial  value  of  each.  The  best  sample  was  obtained 
from  Dichopsis  gutta,  which  contained  77.1  per  cent  gutta  and  16.9  per  cent  resin,  and 
was  valued  at  about  $1.50  per  pound. 

Para  rubber  in  Selangor,  S.  Akdkx  (Agr.  Bui.  Strait*  and  Federated  Malay  States, 
2  (1903),  No.  10,  pp.  316-320). — The  author's  earlier  experiments  indicated  that  the 
first  3  ft.  of  the  trunk  from  the  base  of  the  tree  contains  the  largest  amount  of  latex, 
while  if  tapping  is  extended  beyond  6  ft.  from  the  base  the  latex  decreases  in  quan- 
tity and  the  quality  is  poorer,  containing  a  smaller  amount  of  caoutchouc  and  larger 
proportion  of  resin,  thus  yielding  a  less  elastic  rubber.  It  is  thus  seen  that  the  tap- 
ping area  is  limited,  "for  no  matter  how  skillfully  the  wounding  is  accomplished  the 
result  will  be  a  rough  and  broken  surface  which  will  be  found  difficult  to  work,  while 
the  disconnecting  tissue  will  undoubtedly  interrupt  the  flow  of  latex  if  tapping  opera- 
tions are  repeated  before  cicatrization  is  complete." 

Experiments  were  therefore  made  to  determine  the  relative  yield  of  rubber  obtained 
by  opening  new  wounds  each  day,  beginning  at  6  ft.  from  the  base  of  the  tree  and 
making  a  V-shaped  wound,  and  on  each  succeeding  day  tapping  6«in.  lower  until  the 
base  of  the  tree  was  reached;  and  in  making  a  single  V  incision  at  3  ft.  from  the 
ground  and  on  each  succeeding  day  reopening  the  wound  by  taking  off  a  thin  slice 
from  the  cut  surface,  thus  taking  advantage  of  what  is  termed  the  "wound  effect" 
and  economizing  the  tapping  area.  In  one  experiment  10  trees  tapped  according  to 
the  former  method  yielded  8.75  oz.  of  rubber  in  4  days,  and  by  the  latter  method 
23.25  oz. 

In  another  experiment  10  trees  tapped  each  day  with  a  V-shaped  incision  for  6  days 
yielded  56.75  oz.  of  rubber;  while  10  others  tapped  but  once  with  a  V-shaped  incision 
and  the  wound  reopened  each  day  during  the  same  period,  yielded  68.25  oz.  of 
rubber.  The  experiments  indicate,  therefore,  not  only  a  greater  amount  of  rubber 
by  reopening  the  old  wound,  but  a  great  economy  in  the  tapping  area  of  the  tree. 

Manuring"  Para  rubber,  H.  N.  Ridley  (Agr.  Bid.  Straits  and  Federated  Malay 
StcUes,  2  (1903),  No.  11,  p.  351). — The  value  of  poudrette,  lime,  a  mixture  of  burnt 
earth  and  decayed  leaves,  burnt  earth,  and  cow  dung,  respectively,  as  manure  for 
Para  rubber  seedlings  was  tested.  The  seedling  beds  were  made  on  good  low-lying 
soil.  The  plant  height  attained  in  each  case  with  the  different  manures  is  tabulated. 
The  most  effective  fertilizer  was  cow  dung.  Lime  did  not  appear  to  be  of  much 
benefit.  From  the  results  obtained  it  is  believed  that  cow  dung  may  profitably  be 
used  in  the  nursery  where  Para  rubber  seedlings  are  grown. 

Para  rubber  seed,  F.  J.  Holloway  (Agr.  Bid.  Strait*  and  Federated  Malay  States, 
2  (1903),  No.  9,  pp.  284,  285). — The  author  states  that  he  has  tested  the  relative 
growth  of  a  Para  seed  from  tapped  and  untapped  trees  and  can  see  absolutely  no  dif- 
ference in  the  development  of  the  respective  seedlings.  The  opinion  of  Mr.  Willis, 
Director  of  the  Royal  Botanic  Gardens  at  Peradeniya,  is  also  quoted  to  the  same 
effect.  Relative  to  tapping  Para  trees,  experience  gained  in  tapping  6,500  trees  indi- 
cates that  1  lb.  of  rubber  per  tree  can  easily  be  obtained  if  the  trees  are  tapped  twice 
yearly. 

Transplanting  trees  at  night  (Gardening,  12  (1904),  No.  279,  p.  611). — Some 
French  experiments  are  cited  in  which  large  5-year-old  trees  and  over  were  success- 
fully transplanted  late  in  the  season  by  planting  at  night,  watering  copiously,  and 
wetting  the  branches  which  had  young  shoots  5  or  6  in.  long.  The  transplanted  trees 
thus  treated  showed  almost  no  sign  of  check.  Linden,  walnut,  grapes,  and  various 
other  trees  and  shrubs  were  successfully  transplanted  in  this  manner.  It  is  stated 
that  the  work  is  best  done  between  10  o'clock  at  night  and  2  in  the  morning,  and  it 
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is  desirable  that  the  young  shoots  should  have  begun  to  be  woody  throughout  half 
their  length. 

Crossing'  rhododendrons,  O.  Schulz  (Mbller's  Deut.  Gart.  Zt</.,  19(1904),  No.  23, 
pp.  971-278,  figs.  4)- — Rhododendron  griffithi  was  crossed  with  pollen  from  R.  arboreum 
hybridum  and  a  number  of  fertile  seeds  obtained.  These  germinated  readily  and 
made  good  plants,  but  it  was  10  years  before  any  of  the  seedlings  thus  obtained  came 
into  bloom.  Part  of  the  seedlings  resembled  the  mother  plant  as  regards  flower  and 
growth,  and  part  the  father.  Illustrations  are  given  showing  the  coloring  and  mark- 
ing of  some  of  the  blooms  obtained. 

[New  hybrid  orchid]  (Gard.  <  nron.,  3.  set.,  35  (1904),  No.  910,  p.  360,  fig.  1;  Sup. , 
pp.  1,  2). — At  the  seventeenth  annual  exhibition  of  the  Royal  Horticultural  Society 
of  England,  a  hybrid  orchid  was  exhibited  by  Mr.  C.  Vuylsteke,  of  Ghent,  which  is 
described  as  one  of  the  most  remarkable  hybrids  ever  raised,  and  the  most  remarkable 
of  recent  years.  It  has  been  named  Odontioda  X  Vuylstekese  (Cochlioda  noetzliana  X 
Odontoglossum  pescatorei) . 

The  flowers  resemble  those  of  0.  pescatorei  in  size  and  form,  but  with  the  thicker 
substance  of  the  other  parent  and  much  of  its  reddish-orange  color.  "Sepals  and 
petals  broad  and  flatly  displayed,  reddish-orange  on  the  inner  two-thirds,  the  color 
having  light  irregular  banding  of  white;  margin  of  sepals  and  petals  rose-colored; 
lip  whitish  with  yellow  crest;  side  lobes  reddish-orange;  front  lobe  spotted  with  red." 

Manures  for  passion  vines,  J.  Taylor  (Agr.  Gaz.  Neiv  South  Wales,  15  (1904), 
No.  2,  pp.  125-129 ) .  — Manures  were  used  according  to  40  different  formulas  on  passion 
vines.  Some  of  the  formulas  used  and  the  yields  obtained  are  given.  In  general, 
manuring  was  found  very  beneficial  and  profitable,  and  complete  manures  gave  better 
results  than  where  any  essential  element  was  omitted. 

FORESTRY. 

The  basket  willow,  W.  F.  Hubbard  (  U.  S.  Dept.  Agr.,  Bureau  of  Forestry  Bid. 
46,  pp.  100,  pis.  7,  figs.  27,  map  1). — This  bulletin  treats  of  the  growing  of  basket 
willows,  their  preparation  for  use,  injurious  insects,  and  statistics  of  production  and 
consumption.  After  tracing  the  general  history  of  willow  culture  the  author  gives 
an  account  of  the  distribution  and  characteristics  of  the  willow.  The  history  of 
willow  growing  in  the  United  States  is  outlined,  and  statements  given  regarding 
the  present  culture  of  osiers  in  this  country. 

Notes  are  given  on  the  preparation  of  the  holt  or  willow  plantation,  preliminary 
cultivation,  planting,  weeding  and  cultivation,  cutting,  drafting,  and  peeling.  Sug- 
gestions are  also  given  for  improvements  in  culture  whereby  the  quality  of  the  prod- 
uct, as  well  as  the  yield,  may  be  increased.  The  species  of  willow  grown  in  the 
United  States  are  said  to  be  the  Welsh  or  purple  willow  (Salix  purpurea),  the  Lemley, 
patent  Lemley  orCaspian  willow  (S.  pruinosa  acutifolia),  and  varieties  of  the  same, 
and  the  green  or  almond  willow  (S.  amygdalina). 

Tables  are  given  showing  the  estimated  expenditures  and  receipts  from  willows 
grown  on  upland  and  bottom  lands.  When  grown  upon  upland  an  average  net  profit 
of  $17.88  per  acre  for  14  years  is  estimated,  while  on  the  bottom  lands  subject  to 
inundations  the  net  return  is  estimated  at  $87.28  per  acre  for  12  years.  An  account 
is  given  of  willow  growing  in  Europe,  in  which  considerable  advance  has  been  made 
in  scientific  willow  culture,  and  certain  facts  are  deduced  which  it  is  believed  would 
be  of  value  to  the  growers  in  this  country. 

Notes  are  given  on  the  insects  injurious  to  the  basket  willow.  The  bulletin  con- 
cludes with  statistics  on  the  imports  of  raw  and  manufactured  willow  from  1855  to 
1901,  and  also  of  the  American  production  of  willows  and  of  willow  basket  ware. 
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The  American  forester  at  work,  R.  Y.  K.  Reynolds  i  Forestry  and  Trrig.,  10 
(1904),  No,  5,  pp.  204-213,  figs.  8).  —  An  account  is  given  of  the  forestry  methods 
pursued  by  the  members  of  the  Bureau  of  Forestry  of  this  Department,  and  the  author 

claims  that  the  work  thus  far  carried  on  has  shown  the  necessity  for  an  American 
system  of  forestry  based  upon  sound  principles  and  a  thorough  knowledge  of  their 
local  application.  Jn  this  respect  it  will  differ  materially  from  forestry  as  pursued  in 
Europe.  European  forests  will  offer  abundant  suggestions  to  the  American  forester, 
but  they  must  be  adapted  to  the  local  conditions  presenl  in  this  country.  The  differ- 
ent classes  of  work  as  subdivided  in  the  Bureau  of  Forestry  are  briefly  described. 

Some  practical  notes  on  forestry,  J.  II.  Maiden  (  Agr.  Gaz.  New  Smith  Wales,  IS 
I  1904),  No.  5,  pp.  442-444)- — Directions  are  given  for  the  preparation  of  seed  bed 
and  sowing  of  seed  for  some  of  the  more  difficultly  handled  species  of  trees.  The 
seed  of  a  number  of  these  species  are  said  to  germinate  very  slowly  and  to  be  favored 
by  certain  conditions  which  are  described. 

To  facilitate  transplanting  and  to  insure  against  loss  in  some  of  the  more  tender 

species  the  author  suggests  the  use  of  bamboo  pots,  which  consist  of  baml cut  into 

sections  about  3  in.  long.  These  are  placed  on  end  close  together  in  the  seed  bed, 
covered  with  fine  earth,  and  the  seed  thickly  sown  over  them.  In  this  way  nearly 
every  section  of  bamboo  will  have  from  l'to  3  or  4  seedlings,  and  when  the  time  for 
transplanting  comes  the  weaker  ones  are  removed  and  the  better  plants  set  in  the 
ground  in  the  pot.  This  soon  decays  and  the  young  tree  is  not  seriously  affected  by 
the  removal  from  the  seed  bed.  Where  bamboo  is  not  available,  the  author  suggests 
the  use  of  small  flower  pots  or  small  tin  cans  in  a  similar  way. 

The  raising  of  young  trees  from  seed,  T.  R.  Sim  (Natal  Agr.  Jour,  and  Min. 
Rec,  7  (1904),  No.  #, pp.  129-140,  figs.  8). — Directions  arc  given  for  collecting  forest- 
tree  seed  and  their  preservation,  preparation  of  seed  beds  and  methods  of  sowing, 
care  of  the  young  seedlings,  transplanting,  etc. 

The  planting  of  trees,  T.  R.  Sim  (Natal  Agr.  .lour,  and  Min.  Rec,  7  (1904),  No.  4, 
pp.  383-894,  pi.  1,  figs.  8). — Directions  are  given  for  planting  forest  and  ornamental 
trees. 

Planting  white  pine  (Forestry  and  Irrig.,  10  (1904),  No.  6,  pp.  264-267,  figs.  2). — 
A  brief  account  is  given  of  investigations  carried  on  by  the  Bureau  of  Forestry,  in 
which  the  planting  of  white  pine  in  New  England  is  shown  to  be  commercially 
feasible.  The  information  is  based  on  U.  S.  Department  of  Agriculture,  Bureau  of 
Forestry  Bulletin  No.  45  (E.  S.  R.,  16,  p.  57). 

Propagation  of  trees  by  means  of  cuttings,  T.  R.  Sim  (Natal  Agr.  Jour,  and 
Miu.  Rec,  7  (1904),  No.  3,  pp.  247-258,  figs.  10). — Directions  are  given  for  propaga- 
tion of  trees  by  means  of  cuttings.  The  different  forms  of  cutting  are  described,  and 
the  results  of  this  method  of  propagation,  as  put  in  practice,  are  shown. 

While  theoretically  most  species  of  trees  can  be  propagated  in  this  manner,  yet  in 
practice  in  Natal  only  a  few  can  be  propagated  by  hard-wood  cuttings.  Among  those 
successfully  propagated  are  the  plane  or  sycamore,  ash,  cotton  wood,  Lombardy  pop- 
lar, willows,  white  mulberry,  catalpa,  various  species  of  elm,  Spanish  chestnut,  and 
a  number  of  hedge  plants,  such  as  privet,  pomegranate,  quince,  etc.  All  attempts  to 
propagate  species  of  eucalypts,  acacias,  pines,  cypress,  maples,  black  locust,  and 
honey  locust  have  failed. 

On  the  latest  experiences  as  to  heather  plantations,  C.  Dalgas  (Iledeselsk. 
Tidsshr.,  1904,  No.  2-3,  pp.  23-41). — The  author  discusses  in  this  paper  the  symbiosis 
between  mountain  pine  and  spruce,  to  which  Mueller  has  called  attention  in  his 
pamphlet  On  the  Relation  of  Mountain  Pine  to  Red  Spruce  in  Jutland  Heather  Plan- 
tations, 19()3  (Om  Bjergfyrrens  Forhold  til  Riklgranen  i  de  jydske  Hedekulturer, 
1903),  and  illustrates  this  relation  with  a  number  of  reproductions  of  photographs  of 
forest  plantations. — v.  w.  woll. 
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Reforesting  the  valley  of  the  Rhone,  H.  Badoux  I  Chron.  Agr.  Canton  Vaud,  17 
(1904),  No.  7,  pp.  247-249). — An  account  is  given  of  the  reforesting  of  the  Rhone 
Valley,  the  object  being  to  hreak  the  force  of  the  winds  which  sweep  the  valley, 
often  causing  serious  injury  to  crops.  The  undertaking  was  the  result  of  an  agitation 
begun  in  1890. 

Plantings  have  been  made  at  right  angles  to  the  axis  of  the  valley  at  different  dis- 
tances throughout  the  canton.  In  all  68.5  hectares  have  been  planted  in  5  planta- 
tions varying  in  width  from  50  to  100  m.  In  making  these  plantings  491,500  plants 
were  used,  48  percent  of  which  were  spruce,  18  per  cent  fir,  1.8  jier  cent  pine,  24 
per  cent  alder,  4.5  per  cent  oak,  and  the  remainder  ash,  Canada  poplar,  and  willow  s. 

The  total  cost  of  the  undertaking  thus  far  has  been  $17,641,  one-fourth  of  which 
was  paid  by  the  canton,  about  one-fourth  by  the  general  government,  and  the 
remainder  charged  to  the  various  properties  benefited. 

The  big  trees  and  forest  fires,  G.  F.  Schwarz  (Forestry  and  Irrig.,  10  (1904), 
No.  5,  pp.  213,  214). — Attention  is  called  to  the  fact  that  the  big  trees  of  California, 
together  with  the  nearly  related  redwood,  are  free  from  insect  and  fungus  attacks  to 
a  very  considerable  degree.  In  addition  the  trees  are  protected  to  a  great  extent 
from  forest  tires  by  their  thick  sjjongy  bark,  which  is  free  from  pitch  and  not  very 
combustible. 

Although  a  large  number  of  big  trees  have  been  severely  burned  about  the  base, 
their  vitality  has  rarely  been  seriously  affected.  While  they  may  not  be  physiolo- 
gically injured,  they  are  indirectly  harmed  by  the  change  in  mechanical  conditions 
caused  by  large  excavations  at  their  bases.  These  excavations  extend  over  a  large 
part  of  the  circumference,  wounding  the  root  system  and  rendering  them  liable  to 
be  overturned  in  severe  storms. 

The  hardy  catalpa  as  a  farm  crop,  W.  J.  Green  (Ohio  Sta.  Bui.  149,  pp.  69-80, 
figs.  8). — Compiled  notes  are  given  on  the  characteristics  and  value  of  hardy  catalpa, 
and  the  author  gives  directions  for  the  collection  of  the  seeds,  sowing  them,  prepara- 
tion of  permanent  plantations,  planting,  and  subsequent  care.  This  is  preliminary 
to  an  extended  investigation  of  this  tree  for  forest  planting.  The  station  has  begun 
growing  trees  for  posts,  poles,  and  railroad  ties,  and  the  intention  is  to  extend  the 
work  so  as  to  include  a  greater  variety  of  forestry  questions. 

Forest  thinning  and  its  results,  W.  F.  Hubbard  (Forestry  uml  Irrig.,  10(1904), 
No.  6,  pp.  268-271). — This  is  the  first  of  a  series  of  papers  by  the  author  and  deals 
with  the  theory  and  practice  of  thinning  forests.  The  present  paper  gives  the  value 
and  technique  of  thinning,  being  based  on  the  practices  followed  in  Europe. 

The  relation  of  forests  to  stream  flow,  J.  W.  Toumey  (  U.  S.  Dept.  Agr.  Year- 
book 1903,  pp.  279-288).— 4n  this  article  the  author  considers  a  forest  as  an  average 
growth  of  trees  sufficiently  dense  to  form  a  fairly  unbroken  canopy  of  tops  and  not  a 
scattered  growth  of  low,  round-headed  trees  with  bushes  and  herbage  constituting  a 
dominant  type  of  vegetation. 

The  influence  of  such  a  forest  on  rainfall,  evaporation,  transpiration,  the  run-off 
of  water,  etc.,  is  discussed,  and  in  conclusion  the  author  states  that  although  "the 
forest  may  have,  on  the  whole,  but  little  appreciable  effect  in  increasing  the  rainfall 
and  the  annual  run-off,  its  economic  importance  in  regulating  the  flow  of  streams  is 
beyond  computation. 

"  The  great  indirect  value  of  the  forest  is  the  effect  which  it  has  in  preventing 
wind  and  water  erosion,  thus  allowing  the  soil  on  hills  and  mountains  to  remain 
where  it  is  formed,  and  in  other  ways  providing  an  adequate  absorbing  medium  at 
the  sources  of  the  water  courses  of  the  country.  It  is  the  amount  of  water  that 
passes  into  the  soil,  not  the  amount  of  rainfall,  that  makes  a  region  garden  or 
desert." 

The  reserve  policy  in  operation,  E.  A.  Braniff  (  Forestry  Quart.,  .'  (1904  I,  No.  ■■'. 
pp.  137-144).  —An  attempt  is  made  to  show  how  the  forest  policy  of  the  <  rovernment 
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is  working  out  when  put  to  test.  The  writer  thinks  the  policy  could  be  improved  in 
several  ways,  the  chief  recommendations  being  in  regard  to  the  "lieu  selections"  of 
private  and  corporate  lands  included  within  the  reserves  and  regarding  the  reserve 
management  which  he  thinks  should  be  turned  over  to  the  Bureau  of  Forestry  of 
this  Department. 

The  grazing  problems,  which  at  one  time  seemed  of  great  importance,  the  writer 
believes  are  rapidly  solving  themselves,  and  so  far  as  his  observations  go  there  is 
nothing  in  the  forest  policy  which  is  unfriendly  to  the  mining  interests  of  the  regions 
affected. 

Forest  problems  of  Michigan,  J.  II.  Bissell  (Forestry  and  Irrig.,  10  (1904), 
No.  6,  pp.  280,  281). — A  brief  review  is  given  of  the  former  forest  conditions  of  the 
State,  contrasting  them  with  the  present  condition. 

From  50  to  55  per  cent  of  the  area  of  the  entire  State  was  originally  in  pine  forest. 
The  total  production  of  pine  forthe  State  is  said  to  have  been  161,475,000,000  ft.  B.  M. 
This  with  the  hard  wo<  >d  that  has  been  lumbered  represents  a  value  of  $2,649, 1 75,000. 
Of  the  area  cut  over  a  great  portion  is  said  to  be  of  little  or  no  agricultural  use,  but 
is  well  adapted  to  the  growing  of  white  pine. 

In  older  to  secure  the  reforesting  of  these  nonagricultural  lands,  the  author  makes 
a  number  of  suggestions,  among  which  are  the  repeal  of  all  existing  land  laws,  the 
acquiring  by  the  State  of  all  pine  stump  lands,  the  enactment  of  new  land  laws  pro- 
hibiting the  sale  of  public  land  except  to  actual  homesteaders,  and  a  policy  of  taxa- 
tion which  would  encourage  private  owners  in  the  improvement  of  their  holdings. 

Forest  fires  in  Minnesota  in  1903  (Forestry  and  Irrig.,  10  (1904),  No.  6,  pp.  285, 
286). — From  an  extract  taken  from  the  report  of  the  chief  fire  warden  of  Minnesota 
it  is  shown  that  the  number  of  forest  fires  reported  upon  in  1903  was  52,  which 
burned  over  an  area  of  15,585  acres,  causing  a  damage  of  $28,292.  In  addition  35 
prairie  fires  were  reported,  which  caused  losses  amounting  to  $4,666. 

The  various  prosecutions  that  were  brought  under  the  law  are  briefly  noted,  and 
the  cost  of  the  enforcement  of  the  law  is  shown.  Appropriations  for  this  purpose 
amounted  during  the  year  to  $5,000,  an  amount  which  the  firewarden  shows  is  inade- 
quate for  the  efficient  execution  of  the  law. 

State  forestry  in  Minnesota,  C.  C.  Andrews  (Forestry  and  Irrig.,  10  (1904),  No. 
5,  j/p.  228-230). — An  account  is  given  of  the  State  forestry  in  Minnesota  and  sugges- 
tions given  for  rendering  it  more  extensive  and  efficient.  For  this  purpose  the 
author  states  that  a  sentiment  for  forest  extension  and  preservation  must  be  encour- 
aged and  sustained. 

Forest  legislation  in  New  York  (Forestry  and  Irrig.,  10  (1904),  No.  6,  pp.  273- 
278). — A  report  is  given  of  legislation  recently  enacted  by  the  legislature  of  New 
York  in  which  important  amendments  are  made  to  the  fire  law;  the  boundaries  of 
the  Adirondack  and  Catskill  parks  are  defined,  and  a  proposed  amendment  to  the 
State  constitution  is  given  by  which  it  will  become  possible  to  secure  the  removal  of 
the  dead  timber  from  State  lands. 

The  forest  interests  of  Ohio,  W.  R.  Lazenby  (Forestry  and  Irrig.,  10  (1904),  No. 
5,  pp.  227,  228). — A  brief  account  is  given  of  proposed  legislation  for  the  State  of 
Ohio,  which  is  being  urged  by  the  Ohio  State  Forestry  Society,  assisted  by  others 
interested  in  the  subject. 

Some  features  of  the  Swiss  forest  service,  A.  Cary  (Forestry  and  Irrig.,  10 
(1904) ,  No.  5,  pp.  219-222). — Some  notes  are  given  on  the  Swiss  forestry  service  as  it 
was  observed  by  the  author  in  a  recent  tour  of  that  country.  According  to  the  report, 
28  per  cent  of  the  area  of  the  country  is  unproductive  and  20  per  cent  is  devoted  to 
forestry.  This  area  even  under  good  management  does  not  supply  the  needs  of  the 
country  for  timber  and  about  $3,000,000  worth  is  annually  imported,  mostly  from 
Austria  and  Germany. 

A  description  is  given  of  the  forest  system  in  which  the  relationship  between  the 
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federal  government  and  the  various  cantons  is  shown  in  the  forest  code  revised  in 
L902.  The  genera]  oversight  of  all  the  forests  within  the  limits  of  the  country  is  given 
to  the  general  government,  whether  the  forests  are  the  property  of  any  public  hody 
or  belong  to  individuals.     To  the  cantons  is  left  the  regulation  of  the  municipal  woods 

and  the  control  over  private  forests,  subject  to  the  veto  of  the  federal  regulations. 

Among  the  striking  regulations  attention  is  called  to  the  federal  contribution  to  the 
salaries  of  the  forest  officers  of  the  cantons,  from  25  to  35  per  cent  of  which  are  pro- 
vided by  the  general  government.  In  the  protection  work  the  federation  may  con- 
tribute from  50  to  80  per  cent  without  sharing  in  the  acquired  title  of  reclaimed 
lands.  In  fire  protection  the  government  contributes  half,  and  to  the  cost  of  the 
roads  20  per  cent. 

In  this  and  many  other  ways  the  cooperation  between  the  general  government 
and  the  different  divisions  of  the  country  is  maintained.  The  efficiency  of  these 
methods  of  control  varies  in  the  different  cantons  as  would  naturally  be  expected. 

The  forests  of  the  Hawaiian  Islands,  W.  L.  Hall  (Hawaiian  Forester  andAgr., 
1  (1904),  No.  4,  PP-  84-102). — A  description  is  given  of  the  forests  in  the  Hawaiian 
Islands,  particular  attention  being  given  to  the  algaroba  (Prosopis  juliflora) .  This 
species  occurs  near  sea  level  and  is  said  to  have  all  sprung  from  a  single  tree  which 
was  introduced  in  1837  and  which  still  stands  in  Honolulu. 

Some  of  the  forest  types  occurring  on  the  different  islands  are  described,  and  notes 
given  on  some  of  the  more  important  species.  The  causes  of  the  rapid  decline  in 
the  Hawaiian  forests  are  said  to  have  been  overstocking,  insect  injury,  rank  growth 
of  grasses  following  grazing,  forest  tires,  and  injudicious  clearing. 

Report  of  the  chief  of  the  forestry  bureau,  G.  P.  Aherx  (Ann.  llpt.  Philippine 
Com.,  190-1,  pt.  2,  pp.  275-313,  pis.  11,  figs.  2). — A  report  is  given  of  the  activity  of 
the  forestry  bureau  for  the  period  from  September  1,  1902,  to  August  31,  1903.  A 
statement  is  given  regarding  the  changes  and  present  organization  of  the  bureau, 
after  which  the  work  of  the  different  divisions  is  reviewed  at  some  length. 

In  the  division  of  inspection  the  authorized  force  consisted  at  the  time  of  the 
report  of  4  inspectors,  20  assistant  inspectors,  and  128  rangers.  The  Philippine 
Islands  have  been  divided  into  forest  districts  and  at  this  time  the  number  of  stations 
was  55.  Investigations  of  the  division  of  forestry  management  are  reviewed  and 
descriptions  given  of  some  of  the  forests  which  have  been  under  investigation.  Dur- 
ing the  year  covered  by  the  report  2,430  applicants  were  granted  licenses,  an  increase 
of  85  per  cent  over  the  number  granted  during  the  previous  year. 

A  report  is  given  of  the  investigations  of  the  timber-testing  laboratory  and  work- 
shop, comparisons  being  given  in  tabular  form  of  the  results  of  crushing  tests  of  a 
number  of  Philippine  timbers  and  a  number  of  United  States  species  reported  upon 
by  the  Bureau  of  Forestry  of  this  Department. 

One  of  the  serious  problems  said  to  confront  the  forester  of  the  Philippine  Islands 
is  the  utilization  of  many  of  the  unknown  woods  that  grow  on  the  islands.  There  are 
believed  to  be  between  1,000  and  1,500  species  of  trees  producing  timber  on  the  islands 
of  which  about  50  varieties  make  up  80  per  cent  of  the  timber  in  the  market.  An 
attempt  is  being  made  to  find  uses  for  other  species  in  order  to  provide  an  outlet  for 
additional  kinds  of  timber.  The  author  states  that  there  have  been  registered  in 
the  forestry  bureau  129  estates,  embracing  106,647  hectares  of  private  woodlands. 
The  location  and  extent  of  these  woodlands  are  shown. 

A  report  is  made  on  the  amount  of  timber  and  forest  products  taken  from  public 
lands  of  the  Philippines  during  the  fiscal  year,  in  which  it  appears  that  4,740,738  cu. 
ft.  of  timber,  218,100  cu.  ft.  of  firewood,  and  a  large  amount  of  miscellaneous  prod- 
ucts were  collected  during  the  year.  In  addition  there  was  imported  1 13,483  cu.  ft. 
of  timber  and  87,000  ft.  B.  M.  were  exported.  A  classification  is  given  of  the  differ- 
ent varieties  of  timber  cut,  and  tables  are  given  showing  the  market  price  of  timber, 
the  receipts  and  expenditures  of  the  bureau  of  forestry,  etc. 
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Recommendations  on  policy,  organization,  and  procedure  for  the  Bureau 
of  Forestry  of  the   Philippine  Islands,  (i.  Pinchot  (Ann.  Rpt.  Philippine  Com., 

1003,  ]>l. ;.',  />/>.  815-825). — A  brief  preliminary  report  is  given  in  which  recommenda- 
tions are  made  on  the  organization  and  procedure  of  the  bureau  of  forestry  of  the 
Philippine  Islands,  based  upon  the  author's  observations  in  a  survey  of  the  forests 
of  the  Philippine  Islands. 

Report  on  investigations  made  in  Java,  1902,  E.  D.  Merrill  (Philippine 
Depi.  Jut.,  Forestry  Bureau  Bui.  1,  pp.  84,  pis.  10). — An  account  is  given  of  a  trip 
made  by  the  author  to  Java  in  the  interest  of  the  Bureau  of  Forestry,  descriptions 
given  of  a  collection  of  plants  that  had  been  secured  by  the  various  field  parties  of  the 
Forestry  Bureau,  the  methods  of  investigating  forest  flora  of  Java  are  described,  and 
notes  given  on  the  Botanical  Institute  at  Buitenzorg. 

A  new  hypsometer,  H.  D.  Tieman  (Forestry  Quart.,  2  (1004),  No.  3,  pp.  145-147, 
pi.  1). — A  description  is  given  of  a  new  form  of  hypsometer  which  is  believed  to  be 
an  improvement  on  the  existing  forms  in  a  number  of  ways.  This  instrument, 
which  is  used  for  ascertaining  the  height  of  trees,  etc.,  makes  use  of  a  new  principle 
in  that  it  brings  2  points,  the  vertical  distance  between  which  is  to  be  measured,  and 
the  scale  rod  into  single  parallax  by  means  of  a  rotary  mirror.  The  readings  are 
taken  very  rapidly  since  only  one  sighting  is  necessary  and  the  height  of  the  tree  is 
read  off  directly. 

A  method  of  timber  estimating,  C.  Leavitt  (Forestry  Quart.,  2  (1904),  No.  3, 
pp.  161-163). — A  brief  description  is  given  of  a  method  of  estimating  standing  tim- 
ber which  is  said  to  be  in  actual  use.  This  is  adapted  to  the  use  of  the  cruiser 
accompanied  by  a  compass-man.  The  method  described  is  adapted  to  tracts  of  any 
size  and  by  it  the  timber  on  a  quarter  of  a  section  may  be  estimated  in  a  single  day. 

The  preservative  treatment  of  wood,  S.  P.  Sadtler  (  Tech.  Quart.,  17  (1904),  No. 
2,  pp.  129-144,  figs.  3). — This  paper  reviews  the  history  of  the  development  of  methods 
of  preservative  treatment  of  wood,  especial  attention  being  given  to  the  apparatus 
and  methods  used  in  impregnating  wood  with  aluminum  sulphate  and  ferrous  sul 
phate  made  slightly  basic  by  previous  treatment  with  alkali,  according  to  the  Ferrell 
process. 

Recent  progress  in  timber  preservation,  H.  vox  Schrenk  (  U.  S.  Dept.  Ayr. 
Yearbook  1903,  pp.  427-440,  ph.  3,  figs.  3). — According  to  the  author,  considerable 
interest  has  been  recently  manifested  throughout  the  United  States  on  the  subject  of 
timber  preservation.  Directions  are  given  for  the  preparation  of  various  woods  for 
chemical  treatment,  and  some  of  the  more  common  methods  are  described. 

Notes  are  given  on  the  cost  and  relative  efficiency  of  different  treatments,  and  the 
author  states  that  it  is  more  profitable  to  treat  inferior  cheap  timbers,  such  as  the 
loblolly  pine  and  red  oak,  than  the  longleaf  pine  and  white  oak,  as  the  latter  timbers 
take  treatment  very  poorly.  All  timber  should  be  thoroughly  seasoned  before  being 
treated,  as  seasoned  timbers  not  only  take  treatment  better  and  consequently  have  a 
longer  period  of  usefulness,  but  are  easier  handled. 

For  the  present  he  recommends  the  following  preservatives:  For  fence  posts,  either 
charred  or  treated  when  absolutely  dry  with  carbolineum,  spirittine,  or  tar  oil.  They 
may  also  be  soaked  in  corrosive  sublimate.  Telephone  and  telegraph  poles  may  he 
treated  in  a  like  manner.  For  structural  timbers,  creosote  treatment,  using  10  lbs. 
of  tar  oil  per  cu.  ft.,  is  recommended.  For  railroad  ties,  treating  with  creosote,  zinc 
chlorid,  and  zinc  chlorid  and  tar  oil  is  recommended.  For  piling,  the  tar-oil  treat- 
ment is  to  be  preferred. 

SEEDS— WEEDS. 

The  vitality  and  germination  of  seeds,  J.  W.  T.  Duvel  (  U.  S.  Dept.  Agr. , 
Bureau  of  Plant  Industry  Bui.  58,  pp.  96,  figs.  2).- — This  paper  treats  chiefly  of  the 
conditions  influencing  the  vitality  and  germination  of  seeds  when  subjected  to  such 
methods  of  treatment  as  are  met  with  in  the  ordinary  handling  of  seeds,  particular 
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attention  being  paid  to  the  effect  of  climate,  moisture,  and  temperature  on  vitality. 
A  discussion  is  given  of  the  respiratory  activities  of  seeds  and  the  part  played  by 
enzyme. 

In  the  investigations  the  author  employed  sweet  corn,  onion,  cabbage,  radish, 
carrot,  pea,  bean,  pansy,  phlox,  tomato,  watermelon,  and  lettuce  seed.  These  were 
given  a  preliminary  test,  after  which  the  effect  of  climatic  conditions  and  of  moisture 
and  temperature  were  investigated.  Samples  of  seed  from  the  same  lots  were  dis- 
tributed to  be  tested  under  what  are  known  as  trade  conditions,  dry-room,  and 
basement  conditions  in  Porto  Rico,  Florida,  2  stations  in  Alabama,  Louisiana,  Indian 
Territory,  New  Hampshire,  and  Ann  Arbor,  Mich.  After  intervals  of  128  and  251 
days  lots  of  the  seed  were  returned  for  testing.  They  were  germinated  as  speedily 
as  possible  and  the  results  are  given  in  tabular  form. 

Marked  differences  were  shown  in  the  depreciation  of  the  vitality  in  the  different 
lots  as  reported.  It  was  observed  that  there  was  a  close  relationship  between  the 
precipitation  and  the  loss  in  vitality,  the  deterioration  in  vitality  being  directly  pro- 
portional to  the  total  annual  rainfall.  The  effect  of  moisture  and  temperature  was 
studied,  and  it  was  found  that  most  seeds  if  kept  dry  were  not  injured  by  prolonged 
exposures  to  temperatures  below  37°  C,  it  being  immaterial  whether  the  seeds  were 
in  open  or  in  sealed  bottles.  If  the  temperature  was  increased  beyond  37°  C.  the 
vitality  was  seriously  affected.  Seeds  kept  in  a  moist  atmosphere  at  temperatures  as 
high  as  30°  C.  were  considerably  injured  within  a  short  period  of  time,  and  the 
degree  of  injury  rises  rapidly  with  the  increase  in  temperature.  With  the  same 
degree  of  saturation,  the  deleterious  effect  of  moisture  was  as  great  with  samples 
kept  in  open  as  in  closed  bottles. 

The  effect  of  definite  quantities  of  moisture  on  the  vitality  of  seeds  when  kept 
within  certain  known  limits  of  temperature  was  studied,  and  a  marked  decrease  in 
the  number  of  germinable  seeds  was  observed  with  an  increase  in  the  moisture  and 
temperature. 

A  comparison  was  made  of  the  methods  of  storing  and  shipping  seeds  in  order  to 
pr<  itect  them  from  moisture  and  consequently  to  secure  a  better  i  "reservation  of  vitality. 
An  attempt  was  made  to  ascertain  how  small  quantities  of  seed  should  be  packed  to 
retain  a  maximum  germinative  energy  for  the  longest  time,  what  immediate  external 
conditions  are  best  suited  to  the  longevity  of  seeds,  and  the  effect  of  climatic  con- 
ditions on  the  life  of  the  seeds.  In  the  first  experiment  duplicate  samples  of  various 
kinds  of  seed  were  put  up  in  double  manila  coin  envelopes  and  in  small  bottles,  some 
of  the  bottles  being  filled,  others  only  partly  full.  In  order  to  determine  the  imme- 
diate effect  of  external  conditions  different  lots  of  seed  were  subjected  to  trade  con- 
ditions, dry  rooms,  and  basements,  these  conditions  representing  the  usual  methods 
of  seed  storage. 

Samples  were  distributed  as  mentioned  before  and  it  was  found  that  different 
seeds  behaved  very  differently  under  identical  conditions.  The  relative  value  of 
different  methods  of  storing  seeds  in  paper  packets  is  shown  by  the  average  losses 
of  vitality,  as  reported  from  the  8  different  stations.  The  depreciation  for  trade  con- 
ditions was  36.63  per  cent,  for  dry  rooms  21.19  per  cent,  and  for  basements  42.28  per 
cent.  Comparing  these  general  averages  with  the  averages  given  from  the  bottle 
samples,  it  is  seen  that  the  loss  for  those  kept  in  bottles  was  for  trade  conditions  3.93 
per  cent,  dry  rooms  8.08  per  cent,  and  basements  4.51  per  cent.  Experiments  are 
reported  on  keeping  and  shipping  seeds  in  special  packages  in  which  the  envelopes 
and  bottles  mentioned  above  were  sealed  with  paraffin,  etc.  The  result  obtained 
showed  decidedly  in  favor  of  protecting  seeds  in  moist  climates  from  the  action  of 
the  atmosphere. 

The  author  gives  a  discussion  of  the  respiration  of  seeds  and  the  action  of  enzyms 
in  the  preservation  of  vitality,  after  which  he  summarizes  his  investigations,  con- 
cluding that  "the  life  of  a  seed  is  undoubtedly  dependent  on  many  factors,  but  the 
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one  important  factor  governing  the  longevity  of  good  seed  is.dryness."  A  considera- 
ble bibliography  of  literature  is  given. 

Seed  testing  for  farmers,  B.  0.  Longyeab  {Michigan  Shi.  Bui.  //.',  pp.  11,  figs. 
30). —  Popular  directions  are  given  for  the  examination  of  seed  for  impurities  and 
testing  them  for  their  germinative  ability,  as  well  as  descriptions  and  notes  on  the 
more  common  weed  seed  found  in  examining  alfalfa  and  various  clover  seeds. 

Trifolium  incarnatum,  D.  Finlayson  (Aynsome  Agr.  Shi.,  Grange-over-Sands, 
Cent.  Seed-Testing  Lab.  Farmers'  Bui.  5,  pp.  8,  figs.  7). — A  discussion  is  given  of  the 
crimson  clover  (T.  incarnatum)  in  which  its  value  for  renovating  lands  for  hay  crop, 
etc.,  is  shown.  Attention  is  called  to  the  necessity  of  early  cutting  in  case  it  is  used 
as  a  hay  crop,  since  the  abundant  hairs  result  in  the  formation  of  balls  in  the  intes- 
tines of  animals,  frequently  causing  death.  A  description  is  given  of  the  seeds  of 
crimson  clover,  and  the  average  purity  and  germination  of  a  good  quality  of  commer- 
cial seed  are  given.  Illustrated  notes  are  also  given  of  the  more  common  weed  seeds 
which  are  met  with  as  impurities  in  samples  of  clover  ^'i'(\. 

Rice  weeds  in  Louisiana,  W.  R.  Dodson  (Louisiana  Shis.  Bui.  77,  2.  ser.,  />j>. 
394-420,  figs.  14). — This  bulletin  describes  and  illustrates  the  more  important  weeds 
growing  in  the  rice  fields  of  Louisiana  and  gives  suggestions  for  their  destruction.  It 
is,  in  a  way,  a  continuation  of  a  previous  publication  on  this  subject  (E.  S.  R.,  12,  p. 
760).  A  number  of  new  weeds  are  described,  and  additional  points  in  the  eradica- 
tion of  others  have  been  developed,  so  that  this  publication  will  take  the  place  of  the 
previous  one. 

Charlock  spraying  {Jour.  Bd.  Agr.  [London'],  11  (1904),  No.  3,  pp.  155,  156). — A 
brief  summary  is  given  of  investigations  carried  on  in  1902-3  with  charlock  spraying 
on  24  farms  in  the  various  counties  in  the  south  of  Scotland.  Altogether  several 
hundred  acres  wrere  sprayed,  the  herbicide  used  being  a  3  percent  solution  of  copper 
sulphate  at  the  rate  of  50  gal.  per  acre. 

It  was  found  that  one  spraying  under  favorable  circumstances  would  kill  the  char- 
lock, but  this  was  dependent  on  proper  application  under  suitable  climatic  condi- 
tions. In  many  instances  two  applications  at  intervals  of  10  days  were  required  to 
completely  eradicate  the  weed  from  growing  cereals.  There  was  found  no  necessary 
relation  between  the  size  of  the  plant  and  the  stage  when  it  could  be  most  easily 
destroyed.  In  cold,  backward  seasons  and  on  exposed  land  the  charlock  frequentyl 
comes  into  flower  when  less  than  3  in.  in  height.  Such  plants  are  usually  of  slow 
growth,  stunted,  and  are  much  more  difficult  to  kill  than  when  the  plant  is  young 
and  succulent.  In  cases  of  this  kind  it  was  found  desirable  to  use  a  4  per  cent  instead 
of  a  3  per  cent  solution. 

The  destruction  of  wild  mustard,  H.  Hitiek  (Jour.  Agr.  Prat.,  n.  ser.,  7  {1904), 
No.  16,  pp.  510,  511).  —  In  response  to  many  inquiries  regarding  the  efficiency  of 
chemicals  for  the  destruction  of  wild  mustard,  the  author  summarizes  the  claims  put 
forth  for  different  herbicides.  He  describes  the  method  of  preparation  and  applica- 
tion of  solutions  of  copper  sulphate,  copper  nitrate,  iron  sulphate,  and  iron-sulphate 
powder. 

The  time  for  applying  the  different  chemicals  is  given,  and  their  efficiency  not 
only  toward  the  wild  mustard  but  other  weeds  is  shown.  The  amount  of  injury 
which  any  of  these  chemicals  produce  on  cereals,  clover,  alfalfa,  etc.,  is  said  to  be 
small.  While  these  chemicals  are  claimed  to  be  efficient  for  the  destruction  of  wild 
mustard,  the  average  cost  is  said  to  be  rather  excessive,  being  from  $2  to  $3  per  acre. 

A  new  method  for  the  destruction  of  mustard,  L.  Oazaux  (Prog.  Agr.  et  Yit. 
(Ed.  L'  Est),  25  (1904),  No.  IS,  pp.  556,  557). — An  account  is  given  of  the  use  of  finely 
powdered  iron  sulphate  spread  upon  the  field  at  the  rate  of  200  to  300  kg.  per  hectare. 
This  treatment  was  quite  efficient  in  destroying  the  mustard  and  was  without  injury 
to  the  crops,  which  were  barley  and  oats. 
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The  origin  of  parasitism  in  fungi  {Jour.  Bd.  Agr.  [London],  11  (1904),  No.  3, 
pp.  152-154  )• — An  abstract  is  given  of  a  paper  by  George  Massee,  in  the  Philosophical 
Transactions  of  the  Royal  Society  of  London,  on  parasitism  in  fungi. 

It  is  said  that  the  author  has  brought  to  light  some  of  the  factors  which  determine 
immunity  of  certain  species  of  plants  and  individuals  to  the  attack  of  specific  fungi. 
The  investigations  seem  to  show  that  small  differences  in  the  character  of  the  sap  of 
the  plants  are  probably  the  main  determining  causes  as  to  whether  the  fungus  shall 
be  able  to  gain  entrance  into  a  plant.  As  a  general  rule  it  was  found  that,  if  a  weak 
solution  of  sugar  was  introduced  within  a  leaf  and  spores  of  any  of  the  commoner 
parasitic  fungi  placed  on  the  treated  portion  of  the  leaf,  the  fungus  could  penetrate 
and  live  on  the  sugar  solution,  eventually  attacking  the  adjoining  tissues.  If,  on  the 
other  hand,  a  weak  solution  of  acids  wa$  introduced  the  fungus,  as  a  rule,  showed  no 
disposition  to  enter. 

The  investigator  seems  to  have  been  able  to  cause  certain  saprophytic  fungi  to 
attack  living  plants,  and  he  concludes  that  all  parasites  have  developed  from  sapro- 
phytes, and  it  is  possible  for  almost  any  fungus  living  on  dead  vegetable  matter  to 
acquire  the  habit  of  parasitism.  He  cites  as  an  illustration  the  fungus  Dendryphiurn 
comosum,  which  until  recently  had  not  been  reported  as  attacking  living  plants,  but 
by  the  aid  of  unnatural  conditions  produced  under  glass  houses  has  been  found  attack- 
ing young  cucumbers  in  a  very  serious  manner. 

Recent  observations  on  the  loose  smut  of  cereals,  E.  Schbibaux  (Jour.  Agr. 
Prat. ,  n.  ser. ,  7  ( 1904 ) ,  No.  15,  pp.  470-482). — A  discussion  is  given  of  the  biology  of  the 
loose  smuts  of  cereals,  and  also  the  results  of  the  author's  observations.  He  states 
that  the  smuts  penetrate  the  wheat  plant  at  2  different  periods,  fust  during  germina- 
tions and  second  during  the  flowering  season.  The  infection  during  the  flowering 
season  is  not  manifested  until  the  following  year.  This  form  of  infection  is  what  is 
called  the  internal,  while  the  infection  which  takes  place  during  germination  is 
called  external  infection. 

For  the  internal  infection  the  hot- water  treatment  is  said  to  be  the  only  efficient 
means,  while  for  preventing  external  infection  other  methods  are  equally  as  good. 
The  spores  of  the  smut  found  within  the  seed  are  less  dangerous  to  the  general 
crop  than  those  adhering  to  it,  and  in  cereals  where  the  glumes  remained  closed,  or 
open  for  a  very  short  time,  the  chances  for  infection  are  rather  remote.  This  is  par- 
ticularly true  if  flowering  takes  place  during  a  period  of  cool  weather. 

Treating  seed  grain  to  prevent  smut,  H.  O.  Jacobsox  et  al.  (Rpt.  Wisconsin 
Agr.  Expt.  Assoc,  1904,  pp.  62-66). — The  results  of  treating  oats  with  formaldehyde 
solutions  for  the  prevention  of  smut  are  shown  by  the  experience  of  a  number  of 
experimenters  in  different  parts  of  the  State.  The  directions  given  in  Wisconsin 
Station  Bulletin  98  (E.  S.  R.,  14,  p.  978)  were  followed  in  all  essential  details,  and 
all  the  investigators  report  a  greatly  lessened  amount  of  smut  and  greater  yields  from 
treated  seed  when  comparisons  were  made  with  small  areas  grown  from  untreated 
seed. 

Black  scab  of  potatoes  (Bd.  Agr.  and  Fisheries  [London],  Leaflet  105,  pp.  4, 
figs.  2). — A  brief  popular  account  is  given  of  the  black  scab  of  potatoes  (CEdomyces 
leproides),  which  was  first  reported  in  England  in  the  autumn  of  1900,  having  prob- 
ably been  brought  to  that  country  with  potatoes  imported  from  the  Continent. 

This  disease,  which  has  been  previously  described  (E.  S.  R.,  14,  p.  1085),  is  char- 
acterized by  the  abnormal  growth  of  the  tissues  about  the  infected  portions  of  the 
tuber.  The  fungus  seems  to  stimulate  a  rapid  growth,  resulting  in  the  formation  of 
large,  irregular-shaped  outgrowths  of  a  blackish  color.  When  potatoes  are  planted 
in  soil  containing  the  fungus  the  young  sprouts  are  often  attacked  and  their  further 
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growth  checked.  It  is  known  thai  the  organism  survives  in  the  soil  fur  at  least  2 
years  and  that  beets  and  mangels  are  subject  to  attacks  of  the  same  organism,  conse- 
quently, in  rotation  these  crops  should  be  omitted. 

Rolling  the  tubers  in  sulphur  and  treating  the  infected  soil  with  the  same  fungi- 
cide have  given  results  that  fully  repaid  the  cost  of  material  and  labor.  The  appli- 
cation of  quicklime,  while  effective,  has  not  been  as  efficient  as  powdered  sulphur. 
<  ias  lime  ami  winter  plowing  have  been  practically  useless  as  means  of  combating 
this  disease. 

Some  diseases  of  cane  specially  considered  in  relation  to  the  leaf-hopper 
pest,  and  to  the  stripping  of  cane,  R.  C.  L.  Perkins  [Hawaiian  Forester  and 
Ayr.,  1  [1904),  No.  4,  PP-  80-84)- — The  relation  between  the  pineapple  disease  in  its 
various  forms  and  the  injury  produced  by  leaf-hoppers,  etc.,  is  pointed  out,  and  notes 
are  given  on  other  diseases  of  cane  in  which  there  appears  to  be  no  connection 
between  the  disease  and  insect  attacks. 

Onion  blight,  H.  H.  "Whetzel  [New  York  Cornell  Sta.  Bui.  218,  pp.  139-161,  figs. 
17). — In  1903  a  serious  outbreak  of  onion  blight  or  mildew  caused  by  Peronospora 
schlt  ideniana  was  reported.  The  disease  seemed  to  spread  from  definite  spots  in  the 
onion  field  where  first  noticed,  and  later  investigations  showed  that  it  was  rather 
generally  distributed  throughout  the  principal  onion-growing  districts  of  the  State. 
The  attack  was  so  severe  as  to  materially  reduce  the  crop,  and  inquiries  brought  out 
the  fact  that  it  was  prevalent  the  previous  year  and  probably  other  years,  but  the 
fungus  made  its  appearance  so  late  in  the  season  as  to  do  comparatively  little  injury. 

The  present  report  is  a  preliminary  one,  designed  to  interest  onion  growers  and 
gardeners  in  checking  the  disease,  and  is  to  be  followed  by  investigations  of  the 
nature  and  control  of  this  disease.  For  the  prevention  of  the  disease  it  is  recom- 
mended that  the  plants  be  sprayed  with  Bordeaux  mixture,  attention  paid  to  the 
location  and  drainage  of  the  land,  and  raking  and  burning  of  tops  after  harvesting, 
and  although  there  is  considered  little  danger  of  distributing  the  disease  through  the 
seed  the  author  recommends  soaking  them  for  30  minutes  or  more  in  a  0.5  per  cent 
solution  of  formaldehyde  before  sowing. 

A  technical  account  is  given  of  the  fungus  causing  the  blight,  and  brief  notes  are 
given  of  a  secondary  fungus  (Macrosporium  parasitiewm),  which  blackens  the  bulbs 
and  is  associated  with  the  blight.  Notes  are  also  given  on  injury  by  onion  maggot, 
onion  thrips,  and  a  disease  known  as  white  tips,  the  nature  of  which  is  not  definitely 
known. 

A  new  eggplant  fungus,  C.  <  >.  Smith  (Jour.  Mycol,,  10  (1904),  No.  71,  pp.  98,  99, 
figs.  6). — In  the  autumn  of  1903  the  author  observed  a  disease  of  eggplant  which 
proved  to  be  new  to  Delaware.  At  first  it  was  thought  to  be  caused  by  the  spot  fun- 
gus (Phyllosticta  hortorum  ),  but  subsequent  investigations  showed  that  this  was  not  the 
case.  The  fungus  producing  the  disease  agrees  so  closely  with  Ascochyta  lycopersici 
that  in  the  absence  of  authentic  specimens  it  has  been  referred  to  that  species. 

Inoculation  experiments  with  pure  cultures  have  demonstrated  that  this  fungus  is 
parasitic  on  eggplant,  tomato,  horse  nettle,  and  Jamestown  weed.  A  technical 
description  of  the  organism  is  given. 

Vitality  of  Pseudomonas  campestris  on  cabbage  seed,  H.  A.  Harding  and 
F.  C.  Stewart  (Science,  n.  ser.,  20  (1904),  No.  4->7,  pp.  55,  56). — Investigations  are 
reported  in  which  it  is  stated  that  the  organism  causing  black  rot  of  cabbage  may  live 
on  dry  cabbage  seed  for  at  least  10  months. 

In  the  experiment  reported  cabbage  seed  was  wet  with  water  into  which  a  culture 
of  P.  campestris  had  been  thoroughly  stirred.  The  seed  was  then  dried  and  stored  in 
test  tubes,  some  of  which  were  plugged  with  cotton  and  others  were  plugged  with 
cotton  and  then  sealed  with  paraffin.  Once  a  month  the  seeds  were  tested  for  the 
presence  of  living  germs,  and  although  the  experiment  was  unfinished  at  the  end  of 
10  months  living  germs  were  found  both  in  the  paraffined  and  unparaffined  tubes, 
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and  healthy  cahbage  plants  inoculated  with  these  germs  ehowed  the  presence  of  black 
rot  in  from  1  to  .'!  weeks. 

It  was  also  shown  that  seed  produced  by  cabbage  plants  infected  with  Mark  rot  are 
able  to  carry  the  organism  and  infect  seedling  plants.  The  details  of  tins  investiga- 
tion arc  to  be  published  in  a  forthcoming  bulletin  of  the  New  York  State  Station. 

Peach  diseases,  III,  A.  I).  Selby  (Ohio  Sla.  Bui.  148,  pp.  55-67,  />/■■<■  7).— This 
bulletin  gives  notes  on  the  prevalence,  surrounding  conditions,  and  methods 
employed  i'or  the  prevention  of  leaf  curl  and  scab  of  the  peach  during  recent  years 
in  Ohio,  and  is  in  continuation  of  notes  previously  given  (E.  S.  Ii.,  10,  p.  557;  11, 
p.  357). 

The  occurrence  and  distribution  of  the  leaf  curl  in  northern  Ohio  for  the  past  11 
years  is  traced,  and  an  attempt  made  to  correlate  the  occurrence  of  the  disease  with 
weather  conditions.  It  is  stated  that  the  leaf  curl  was  prevalent  during  seasons  of 
Erequent  rainy  days  in  April,  May,  and  June.  When  these  months  were  warm  and 
fairly  bright  the  amount  of  leaf  curl  was  greatly  reduced.  Spraying  the  trees  with  a 
single  application  of  Bordeaux  mixture  before  the  opening  of  the  blossoms  proved 
effective  for  the  prevention  of  leaf  curl,  and  where  fungus  diseases  only  are  to  be 
combated  Bordeaux  mixture  is  to  be  preferred.  Where  it  is  desired  to  treat  the 
trees  simultaneously  for  leaf  curl  and  scale  insects  some  of  the  sulphur  sprays  are 
recommended. 

The  results  of  7  year.-'  study  of  the  prevalence  and  injury  of  the  fruit  spot  or  scab 
fungus  confirm  the  popular  opinion  that  this  fungus  is  influenced  in  its  development 
by  the  amount  of  rainy  weather  in  the  late  summer  and  early  fall.  The  severe  los-es 
that  frequently  follow  the  presence  of  this  fungus  may  be  largely  prevented  by  the 
proper  use  of  fungicides,  and  in  addition  to  1  spraying  before  the  blooming  period 
tee  in  observations  indicate  that  2  applications  of  weak  Bordeaux  mixture,  one  about 
June  1">  and  the  second  .'!  or  4  weeks  later,  will  largely  or  entirely  prevent  the  occur- 
rence of  scab. 

Crown  gall,  J.  B.  S.  Norton-  (Maryland  Sta.  Oirc.  J!"!.  56,  2.  "/.,  pp.  8,  ph.  G). — 
The  attention  of  growers  is  called  to  some  of  the  principal  characteristics  of  the  crown 
gall  and  hairy  root,  which  are  considered  by  some  to  be  forms  of  the  same  disease. 
According  to  the  author,  the  nurseries  of  the  State,  which  are  subject  to  regular 
inspection,  are  practically  free  from  crown  gall,  and  nurserymen  are  especially  careful 
to  discard  infected  stock  when  shipping.  Care  in  the  selection  of  stock  and  the  use 
of  resistant  strains  where  known  are  recommended  as  preventive  measures. 

A  note  on  the  collar  rot  of  the  orange,  R.  A.  Davis  (Transvaal  Agr.  Jour.,  ; 
(1904  I,  No.  6,  pp.  133,  134,  pi.  1)- — The  author  shows  that  the  collar  rot  of  the  orange 
has  been  present  in  the  Transvaal  for  a  considerable  time,  in  spite  of  the  frequent 
assertion  that  the  disease  does  not  exist  in  that  region. 

The  usual  method  of  irrigating  the  orange,  which  consists  of  the  formation  and  tilling 
of  a  basin  around  the  trunk  of  the  tree,  is  held  to  be  partially  responsible  for  the  pres- 
<  if  the  disease.  Fully  nine-tenths  of  the  orange  trees  are  said  to  be  suffering  from 
the  application  of  water  around  the  trunks.  This  with  the  improper  drainage  fre- 
quently leads  to  disease.  Where  the  trees  have  become  badly  infested  the  author 
recommends  total  destruction,  but  where  only  slightly  affected  it  is  recommended 
that  the  bark  be  cut  away  from  about  the  spots,  leaving  the  wood  exposed  for  several 
days.  If  no  exudation  of  gum  be  observed  it  maybe  considered  that  the  disease  has 
been  removed  and  the  wounds  should  be  protected  by  a  coating  of  some  fungicide. 
S.i  far  as  practicable  the  use  of  resistant  stock  for  grafting  and  budding  is  suggested. 

The  sooty  mold  of  the  olive,  Zacharewicz  (Bui.  Dir.  Agr.  et  Com.  [Tunis],  'J 
(1904),  No.  SI,  pp.  208-211). — The  sooty  mold  of  the  olive,  according  to  the  author, 
is  due  to  the  fungus  Fumago  salicina,  which  develops  over  various  portions  of  the 
tree  as  a  black  coating,  from  whence  it  gets  its  name.     It  follows  the  Lecaniurn 
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Associated  with  it  is  another  fungus  (Oyctoconiumoleaginum).     For  combating  these 

2  diseases  the  author  recommends  treating  the  olive  trees  with  a  mixture  composed 
of  soap  1  kg.,  kerosene  4  liters,  copper  sulphate  1  kg.,  and  water  to  make  100  liters. 
Directions  are  given  for  the  preparation  of  this  compound  insecticide  and  fungicide, 
and  notes  are  given  on  its  efficiency,  cost,  etc. 

The  sooty  mold  of  the  olive,  Chapelle  (Bui.  Dir.  Agr.  et  Com.  [Tunis],  9  (1904), 
No.  31,  p.  223). — The  author  reports  a  successful  treatment  of  olive  trees  for  protec- 
tion against  sooty  mold  by  spraying  them  with  a  strong  Bordeaux  mixture  to  which 
was  added  "Nicotine."  This  was  sprayed  over  the  trees  3  times  during  the  season, 
and  is  said  to  have  been  very  efficient  in  removing  the  fungus. 

A  new  species  of  fungus-producing  canker  on  cacao  trees,  A.  Hempel  (Bol. 
Agr.  Sao  Paulo,  5.  ser.,  1904,  No.  1,  pp.  22-24)-— A  technical  description  is  given  of 
Colonectria  bahiensis,  a  new  species  of  fungus  which  has  been  recently  recognized  in 
Bahia,  Brazil,  as  parasitic  on  the  trunk  of  the  cacao  tree.  In  addition  to  this  species 
brief  notes  are  given  on  C.  flavida,  which  occurs  in  Trinidad  and  other  portions  of  the 
West  Indies,  and  on  Neclria  theobromse,  both  of  which  are  quite  injurious  to  cacao 
cultivation. 

A  new  method  for  the  treatment  of  black  rot,  J.  Ducos  (Prog.  Agr.  et  Vit. 
(Ed.  L'Est),  25(1904),  No.  27,  pp.  11-13). — An  account  is  given  of  a  preventive  treat- 
ment of  grapes  against  the  black-rot  fungus.  The  author  has  for  a  number  of  years 
been  pursuing  a  plan  which,  in  brief,  consists  of  spraying  the  vines  at  the  time 
when  the  fungus  is  making  its  successive  appearances. 

In  order  to  determine  the  time  for  spraying  a  few  plants  are  left  unsprayed,  and 
whenever  the  spots  caused  by  the  fungus  are  observed  on  the  leaves  the  other  vines 
are  thoroughly  sprayed  with  a  rather  strong  Bordeaux  mixture.  As  a  preliminary 
to  the  treatment  of  the  vines,  they  are  given  2  sprayings  with  either  copper  sulphate 
or  strong  Bordeaux  mixture  before  the  appearance  of  the  leaves.  In  this  way  the 
author  claims  to  have  prevented  attacks  of  black  rot  with  5  sprayings  in  1902  and  4 
in  1903. 

The  treatment  is  said  to  have  also  been  efficient  in  preventing  the  occurrence  of 
the  downy  mildew. 

The  occurrence  of  black  rot  in  Marmandais,  A.  Guy  (Prog.  Agr.  et  Vit.  (Ed. 
L'Est),  25  (1904),  No.  22,  pp.  663-665). — A  report  is  given  of  investigations  on  the 
dates  of  appearance  of  the  black-rot  fungus  in  the  vineyards  of  Marmandais.  Various 
dates  are  cited  as  to  the  time  of  the  first  observation  of  the  fungus,  and  data  are  given 
regarding  the  time  of  first  applications  of  fungicides  for  the  protection  of  the  vines 
from  this  disease. 

The  first  application  of  fungicides  should  be  made  between  April  26  and  May  2. 
The  example  is  cited  of  a  vineyard  in  which  an  early  spraying  was  given,  followed 
by  other  applications  during  the  season  at  intervals  of  about  8  days,  resulting  in 
almost  total  absence  of  the  disease. 

The  treatment  of  chlorosis  of  grapes  in  calcareous  soils,  L.  Vernet  (Prog. 
Agr.  et  Vit.  (Ed.  L'Est),  25  (1904),  No.  13,  pp.  3S5,  386).  —The  usual  treatment  for 
chlorosis  by  which  iron  sulphate  is  added  to  the  soil  is  said  to  be  most  too  slow  in  its 
action,  and  the  author  proposes  a  treatment  in  which  there  is  combined  action  of  the 
iron  salt  and  a  decalcification  of  the  soil. 

The  method  of  treatment  described  consists  of  the  addition  of  10  kg.  of  commer- 
cial sulphuric  acid  to  about  160  liters  of  water,  and  to  this  is  added  10  kg.  of  sulphate 
of  iron,  which  is  suspended  at  the  surface  of  the  liquid  and  gradually  dissolved. 
After  solution  and  thorough  mixing  this  is  poured  about  the  vines  at  the  rate  of 
about  2  liters  to  each  vine,  care  being  taken  to  bank  up  the  earth  about  the  grape 
vine  to  protect  it  from  direct  injury. 

The  treatment  of  gray  rot  of  grapes  by  hydraulic  lime,  G.  Marais  (Prog. 
Agr.  et  Vit.  (Ed.  L'Est),  25  (1904),  No.  24,  p.  704).—  The  author  reports  having  sue- 
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cessfully  combated  the  gray  rot  of  grapes  due  to  Botrytis  cinerea  by  heavy  applications 
of  powdered  hydraulic  lime  to  the  vines. 

Treatment  for  control  of  gray  rot  of  grapes,  E.  Zachaeewicz  (  Prog.  Agr.  et 
Yit.  |  Ed.  UJEst),  25  (1904),  No.  ..'.',  pp.  651-655,  pi.  7).— The  author  claims  that  by 
treating  vines  with  a  solution  of  copp,er  sulphate,  powdered  soap,  and  water,  followed 
with  applications  of  sulphur  and  sulphosteatite  or  plaster,  powdered  soap,  and  sul- 
phosteatite  it  is  possible  to  prevent  injury  to  grapes  by  Botrytis  cinerea. 

In  an  editorial  note  a  doubt  is  expressed  regarding  the  efficiency  of  the  present 
fungicides  and  mixtures  for  the  control  of  this  disease. 

The  brunissure  of  the  grape,  L.  Ravaz  (Prog.  Agr.  et  Yit.  (  Ed.  L'JEst  i,  25  (  1904), 
No.  3,  pp.  69-72,  figs.  6). — The  author  briefly  describes  the  brunissure  of  the  grape, 
which  he  holds  is  not  of  fungus  or  bacterial  origin,  but  is  due  to  a  weakened  condition 
of  the  plant  resulting  from  overbearing. 

Notes  on  verdigris  in  combating  grape  mildew,  E.  Ohuaed  and  CDusserre 
(Chron.  Agr.  Canton  Vaud,  17  (1904),  No.  9,  pp.  291-297). — Studies  are  given  of  the 
relative  value  of  2  forms  of  verdigris  which  are  in  common  use  as  fungicides  for  use 
in  preventing  grape  mildew.  One,  which  is  called  neutral  or  refined  verdigris,  con- 
tains from  31  to  32  per  cent  copper  and  is  distinguished  by  its  ready  solubility  in 
water,  while  the  second  form,  known  as  basic  or  adherent  verdigris,  is  less  soluble 
in  water  and  remains  in  suspension  for  a  considerable  time.  It  is  less  rich  in  copper, 
containing  only  23  or  24  per  cent  on  an  average. 

The  experiments  conducted  with  these  fungicides  showed  that  the  soluble  verdi- 
gris was  more  easy  of  application,  did  not  present  any  visible  traces  after  some  little 
time,  nor  was  it  washed  off  by  rains  if  the  treatment  was  given  the  vines  at  a  time 
when  they  were  completely  dry.  A  0.5  per  cent  solution  gave  results  as  satisfactory 
as  when  a  more  concentrated  form  was  employed. 

The  results  of  an  investigation  with  grape  mildew  and  its  treatment  in 
1903,  E.  Chuard  and  H.  Faes  (Chron.  Agr.  Canton  Vaud,  17(1904),  No.  8,  Sup., pp. 
51). — The  results  of  an  investigation  into  the  mildew  of  grapes,  times  of  its  invasion  in 
different  regions,  methods  of  treatment  and  their  results,  and  conclusions  regarding 
this  disease  are  given. 

Much  of  the  information  published  is  based  on  returns  received  from  circular  letters 
sent  out  to  correspondents  throughout  every  grape  region  of  Switzerland.  Formulas 
for  the  preparation  of  fungicides  and  directions  for  application  are  given,  and  it  is 
concluded  that  the  proper  use  of  fungicides,  even  in  years  when  mildew  is  very 
prevalent,  reduces  the  amount  of  injury  to  a  great  extent. 

The  wintering  of  the  powdery  mildew  of  the  grape,  G.  de  Istvanffi  ( Bui. 
Agr.  AlgSrie  et  Tunisie,  10  (1904),  No.  6,  pp.  130-132). — The  importance  of  determin- 
ing the  method  by  which  the  powdery  mildew  is  carried  over  from  one  season  to 
another  has  led  to  numerous  investigations. 

In  Europe  this  fungus  seldom  produces  the  perithecial  form  and  consequently 
must  have  some  other  method  of  propagation.  The  author  reports  having  observed 
in  October  the  mycelium  of  the  fungus  as  well  as  its  cpnidial  stage  on  buds  which 
were  produced  on  late  shoots.  The  microscopical  examination  of  the  tissues  of  these 
buds  showed  that  the  fungus  had  penetrated  them  and  fructified.  Cuttings  of  vines 
attacked  by  the  mildew  in  autumn  were  collected  through  the  winter  which  showed 
a  presence  of  the  mycelium  in  considerable  quantity.  A  third  method  of  spending 
the  winter  is  said  to  he  on  the  dried  clusters  of  grapes  remaining  on  the  vines.  An 
examination  made  in  January  and  February  showed  the  mycelium  quite  abundant. 

Based  upon  the  author's  investigations,  he  recommends  for  the  destruction  of  this 
fungus  winter  treatment  of  vines  and  the  collection  of  all  dried  clusters,  etc. 

Occurrence  and  treatment  of  grape  powdery  mildew,  L.  Ravaz  (Prog.  Agr. 
et  Yit.  (  Ed.  I?  EM),  2.5  (1904),  No.  22,  pp.  645-651).— The  author  reviews  the  recent 
publications  of  Istvanffi  (see  above)  regarding  the  method  by  which  the  grape  pow- 
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dery  mildew  ia  carried  over  in  its  conidial  phase  from  season  to  season,  and  gives 
the  results  of  some  of  his  own  observations  upon  the  subject. 

As  far  as  the  author's  information  goes,  he  has  never  been  able  to  find  any  conidia 
of  the  fungus  on  the  shoots  or  bark,  although  they  have  been  more  or  less  covered 
with  the  mycelium.     The  buds  seem  to  be  a  common  abiding  place  for  the  funj 
during  the  winter  time  and  the  disease  is  frequently  first  observed  upon  the  stipules. 

In  attempting  to  combat  this  disease  the  author  states  that  the  reason  why  some 
fungicides  are  not  efficient  is  that  they  do  not  thoroughly  wet  the  plant.  On  this 
account  Bordeaux  mixture  and  some  of  the  more  adhesive  fungicides  are  inadequate, 
but  if  the  leaves  and  bunches  of  fruit  are  thoroughly  wet  with  a  fungicide  it  is  possi- 
ble to  control  the  mildew. 

On  the  simultaneous  treatment  of  the  powdery  and  downy  mildew, 
E.  Chuakd  and  ('.  Dussekre  i  Chron.  Agr.  Canton   Vaud,  17  [1904),  ATo.  11,  pp. 

.  -Spraying  grapevines  with  a  fungicide  composed  of  Bordeaux  mixture  to  which 
is  added  a  form  of  sulphur,  which  the  authors  state  is  easily  wet  with  water,  is  recom- 
mended as  a  treatment  for  the  prevention  of  both  the  powdery  and  downy  mild 

This  form  of  sulphur  is  said  to  be  in  the  market  in  2  qualities,  one,  which  is  used 
as  a  simple  mixture  and  is  applied  at  the  rate  of  1  to  3  kg.  per  100  liters  of  Bordeaux 
mixture,  and  a  second,  which  contains  a  portion  of  carbonate  of  soda,  it  is  also  said 
that  the  sulphur  may  lie  used  with  Burgundy  mixture,  verdigris  solutions,  etc. 

Destruction  of  grape  buds  by  copper  sulphate,  L.  Vekxet  (  Prog.  Agr.  >/  Vit. 
i  Ed.  V  Est  I,  25  ( 1904  I,  No.  15,  pp.  467,  468). — In  order  to  protect  grapes  against  late 
spring  frosts  it  is  a  common  practice  to  cover  them  with  screens  of  coarse  bagging. 
These  are  very  commonly  dipped  in  a  ■">  per  cent  solution  of  copper  sulphate  to  pro- 
tect them  against  mildew,  etc.,  and  prolong  their  durability. 

The  author  states  that  dew  and  rain  falling  upon  the  screens  cause  the  copper  sul- 
phate to  go  into  solution  and  drop  through  upon  the  vines,  frequently  burning  and 
destroying  the  buds.  In  order  to  prevent  this  injury  he  recommends  soaking  the 
screens  in  eau  celeste.  Rain  or  dew  falling  upon  this  does  not  make  as  injurious  a 
fungicide  and  at  the  same  time  the  screens  protect  the  buds. 

A  disease  of  coniferous  trees,  P.  Van  Biervi  if.t  (Rev.  Gen.  Agron.  [Lotivain'], 
13  (  1904),  No.  .'/,  pp.  166-168). — An  account  is  given  of  attacks  on  spruce,  silver  fir, 
and  other  coniferous  trees  by  Botrytis  douglasii.  As  a  preventive  measure  the  author 
recommends  the  burning  of  the  diseased  trees,  and  where  possible  spraying  with  a 
fungicide  composed  of  copper  sulphate  900  gm.,  copper  carbonate  1,360  gm.,  potas- 
sium permanganate  85  gm.,  soft  soap  225  gm.,  and  rain  water  80  liters. 

Two  fungi  growing  in  holes  made  by  wood-boring  insects,  P.  Spaulding 
{Missouri  Hot.  Garden  Rpt.  1904,  PP-  73-77,  ph.  ./).  — An  account  is  given  of  2  species 
of  fleshy  fungi  which  were  observed  in  the  long-h  af  pine  district  of  eastern  Texas  in 
a  region  where  Pinus  paluslris  is  exclusively  cut  for  timber.  After  lumbering,  the 
tops  and  small  logs  are  left  on  the  ground  to  rot  and  this  material  is  the  home  of 
a  great  number  of  wood-boring  insects;  one  species  in  particular  is  very  abundant, 
making  a  hole  about  ',  in.  in  diameter.  On  many  small  logs  were  found  fungi  of  the 
Agaricus  type,  and  upon  being  submitted  to  Prof.  Charles  H.  Peck  they  were  identi- 
fied as  Flammula  sapineus  and  Claudopus  nidulans. 

The  fungus  mycelium  was  found  in  every  instance  to  extend  but  a  short  distance 
into  the  portions  which  were  tilled  with  a  mass  of  wood  fiberwhich  had  been  chewed 
up  by  the  borer.  The  mycelium  was  found  only  in  the  somewhat  decayed  material 
in  the  burrows  and  apparently  never  entered  into  the  wood  which  bounds  the  open- 
ing left  by  the  grub.  Similar  instances  are  sighted  of  other  fungi  which  are  associ- 
ated with  bark-boring  and  other  insects. 

Revised  plant  import  regulations,  C.  P.  Lounsbdry  (Agr.  Jour.  Cape  Good  JIujir, 
.J4  (1904),  A'«.  <:.  pp.  702-707). — After  calling  attention  to  the  necessity  for  the  inspec- 
tion of  nursery  stock  and  the  dangers  from  the  introduction  of  diseases,  the  author 
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gives  the  regulations  under  which  plants  may  be  introduced  into  South  Africa,  dis- 
cussing them  at  some  length. 

Preparation  and  use  of  fungicides  (Chron.  Agr.  Canton  Vaud,  17  >  1904),  No. 
10,  pp.  311-315). — Directions  are  given  for  the  preparation  of  Bordeaux  mixture, 
Burgundy  mixture,  and  neutral  and  adherent  verdigris,  the  quantity  of  each  fungi- 
cide to  be  used,  time  for  its  application,  etc.,  being  indicated. 

ENTOMOLOGY. 

The  attraction  of  colors  and  odors  for  insects,  J.  Perez  {Mem.  Soc.  Sci.  Phys. 
et  Nat.  Bordeaux,  6.  ser.,3  {1903) ,  pp.  1-36) . — Observations  were  made  on  honeybees, 
bumblebees,  syrphus  flies,  and  many  other  insects  for  the  purpose  of  determining 

the  influence  of  the  odor  and  color  of  flowers  upon  the  visitation  of  insects.  It  was 
found  that  bees  do  not  always  confine  themselves  to  any  one  species  of  plant  during 
a  given  flight.  Such  is  the  case  especially  when  pollen  is  being  collected.  In 
Hymenoptera  other  than  bees,  it  was  observed  that  the  insects  confined  their  atten- 
tion largely  to  one  family  of  plants. 

Injurious  insects,  E.  Fleutiaux  {Agr.  Prat.  Pays  Chauds,  3  (  1903),  Nos.  14,  pp. 
241-252;  15,  pp.  372-376;  3  {1904).,  Nos.  16,  pp.  405-502;  17,  pp.  623-627,  figs.  6).— 
Descriptive  and  economic  notes  are  given  on  various  insects  injurious  to  sweet  pota- 
toes, cassava,  chickpea,  beans,  sorghum,  cocoanut,  cacao,  banana,  and  other  tropical 
plants. 

Insects  injurious  to  cultivated  plants,  F.  Corboz  {Chron.  Agr.  Canton  Vaud, 
17  {1904),  No.  11.  pp.  338-341). — Notes  on  the  injurious  effects  and  means  of  com- 
bating brown-tail  moth,  Cossus  ligniperda,  Hybernia  defoliaria,  Agrotis  segetum,  etc. 

Insect  injuries  to  hardwood  forest  trees,  A.  D.  Hopkins  (  U.  S.  Dept.  Agr. 
Vearboo'k  1903,  pp.  313-328,  pi.  1,  figs.  17).—  The  author  discusses  the  habits,  life  his- 
tory, and  means  of  combating  a  number  of  the  most  important  insect  enemies  of 
hardwood  trees.  The  hickory-bark  beetle  may  be  controlled  by  cutting  and  burn- 
ing the  bark  of  infested  trees  before  the  middle  of  May  of  each  season.  The  oak- 
hark  beetle  is  to  he  controlled  by  felling  infested  trees,  removing  the  hark  from  the 
trunks,  and  burning  the  branches.  Notes  are  also  given  on  cherry-bark  beetle,  two- 
lined  chestnut  borer,  oak-timber  worm,  carpenter  worm,  etc. 

Powder-post  injury  to  seasoned  wood  products,  A.  D.  Hopkins  i  U.  S.  Dept. 
Agr.,  Division  <;/'  Entomology  Circ.  55.  pp.  5). — The  character  of  the  injury  caused  by 
so-called  powder-post  beetles  ami  the  extent  of  losses  thus  produced  are  briefly 
described.  The  damage  of  this  sort  is  caused  by  several  species  of  insects  which 
burrow  in  seasoned  wood.  In  general  the  winter  is  passed  in  the  dry  wood.  The  eggs 
are  deposited  in  the  spring  and  the  larva'  begin  work  at  once.  Sapwood  which  has 
been  stored  in  one  place  for  2  or  more  years  and  manufactured  wood  articles  are 
most  frequently  injured. 

In  preventing  losses  from  these  pests  it  is  recommended  that  infested  pieces  of 
wood  and  lumber  he  destroyed  or  treated  with  kerosene,  or  by  steaming  or  subjec- 
tion to  dry  heat.  It  is  also  suggested  that  lumber  yards  be  frequently  inspected  to 
detect  the  presence  of  the  insect. 

Catalogue  of  exhibits  of  insect  enemies  of  forests  and  forest  products  at 
Louisiana  Purchase  Exposition,  St.  Louis,  Mo.,  1904,  A.  D.  Hopkins  f  U.  S. 
Dept.  Ayr.,  Division  of  Entomology  Bui.  48,  pp.  56,  ph.  22). — The  object  of  the  exhibit 
is  to  show  the  most  important  forest  insects  and  the  nature  of  their  injuries  to  trees 
and  woods.  The  exhibit  is  classified  according  to  geographical  distribution  and  sys- 
tematic position  of  the  host  plants  and  insects. 

Some  insects  that  attack  fruit  trees  in  the  spring,  T.  B.  Symons  {Maryland 
Sta.  Circ  I!nl.  57,  pp.  8,  figs.  !>). — Attention  is  called  to  the  necessity  of  making  care- 
ful observations  in  the  spring  in  order  to  prevent  the  ravages  of  injurious  insects 
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upon  fruit  trees.  Notes  arc  given  <>n  the  appearance,  habits,  life  history,  and  means 
of  combating  apple  aphis,  codling  moth,  tent  caterpillar,  plum  curculio,  fruit-tree 
bark-beetle,  flat-headed  apple-tree  borer,  and  peach-tree  borer. 

Report  of  the  State  entomologist,  R.  A.  Cooley  (Montana  Sta.  Bui.  51,  pp. 
199-274,  ph.  8,  figs.  10). — Detailed  notes  are  presented  on  the  appearance,  habits, 
life  history,  distribution,  natural  enemies,  and  means  of  combating  the  must  impor- 
tant species  of  injurious  insects  in  Montana,  including  bud  moth,  oyster-shell  bark- 
louse,  apple  aphis,  flat-headed  apple-tree  borer,  pear-leaf  blister-mite,  and  grass- 
hoppers. The  author  discusses  also  the  economic  value  of  toads  and  presents  a  brief 
list  of  Montana  fruit  pests  with  notes  on  insecticides  and  fungicides. 

Bulletin  of  the  commission  of  agricultural  parasitology  (  Bol.  Com.  Par.  Agr., 
2  (1904),  No.  4,  pp.  143-206,  pis.  9,  fig.  1). — Biological  and  economic  notes  are  pre- 
sented on  various  injurious  insects  of  grapes  and  other  crops,  protection  of  insectivo- 
rous birds,  cotton-boll  weevil,  pyrethrum  insect  powder,  etc. 

The  status  of  the  Mexican  cotton-boll  weevil  in  the  United  States  in  1903, 
YV.  D.  Hunter  (  U.  S.  Dipt.  Agr.  Yearbook  1903,  pp.  205-214,  pis.  5,  fig.  1).—A  brief 
account  of  the  distribution,  depredation,  life  history,  and  means  of  controlling  this 
pest. 

The  author  believes  that  no  direct  insecticide  methods  such  as  the  use  of  poisons 
will  be  effective  in  destroying  the  pest.  Neither  is  any  hope  entertained  of  meat 
help  from  the  use  of  fungus  diseases  or  resistant  varieties  of  cotton.  Apparently  the 
greatest  reliance  must  be  placed  in  proper  cultural  methods  such  as  the  early  destruc- 
tion of  plants  in  the  fall  and  hastening  the  maturity  of  the  crop  in  order  to  avoid 
the  attacks  of  the  weevils. 

The  Mexican  cotton-boll  weevil,  H.  A.  Morgan  (  Proc.  Louisiana  Stair  Agr.  Soc. 
and  Stockbreeders'  Assoc,  1904,  pp.  64-71). — The  conditions  of  the  weevil  problem  in 
Texas  and  Louisiana  are  briefly  outlined.  The  habits,  life  history,  distribution,  and 
means  of  combating  the  pest  are  also  discussed. 

An  enemy  of  the  cotton-boll  weevil,  O.  F.  Cook  (  P.  S.  Dept.  Agr.  Rpl.  78, 
pp.  7). — While  studying  the  varieties  of  cotton  grown  by  Indians  in  Guatemala,  the 
author  discovered  that  a  large  reddish-brown  ant  which  normally  visits  the  cotton 
plants  for  the  purpose  of  feeding  upon  the  nectar  secreted  by  the  leaves  and  other 
parts  of  the  plant  also  attacks  the  cotton-boll  weevil  and  destroys  it  by  stinging  and 
injecting  a  poisonous  substance. 

The  author  believes  that  the  successful  cultivation  of  cotton  by  the  Indians  of  Aha 
Vera  Paz  is  made  possible  by  the  assistance  of  ants  in  destroying  the  cotton-boll 
weevil.     Brief  notes  are  given  on  the  habits  of  this  ant. 

Grasshoppers  in  alfalfa  fields,  S.  B.  Doten  (Nevada  Sta.  Bid.  57,  pp.  6,  pis.  2). — 
Grasshoppers  are  considered  the  most  injurious  insects  in  the  State  of  Nevada.  They 
do  greatest  damage  to  the  second  crop  of  alfalfa.  Notes  are  given  on  the  habits  and 
life  history  of  the  pests.  Deep  fall  plowing  is  recommended  for  the  destruction  of 
the  eggs.  Fall  plowing  is  more  effective  than  spring  plowing.  Harrowing  in  the 
spring  destroys  a  considerable  proportion  of  the  eggs.  The  use  of  poisoned  baits 
and  various  forms  of  hopperdozers  is  also  recommended. 

Combating  wireworms  in  cereals,  G.  Caruso  (Atti  R.  Accad.  Econ.  Agr.  Georg. 
Firenze,  4-  ser.,  '26  (1903),  No.  4,  pp.  373-380).— -Tests  were  made  of  fertilizers,  white 
mustard,  and  lupines  in  determining  their  value  for  preventing  the  attacks  of  wire- 
worms  in  cereal  fields.  The  wireworms  were  found  to  be  most  numerous  in  the  first 
30  cm.  of  soil  and  most  injurious  during  fall  and  winter.  Oil  of  tar  sprayed  on  the 
soil  at  the  rate  of  25  kg.  per  hectare  had  no  effect  on  the  wireworms.  Lupines,  how- 
ever, checked  them  to  a  considerable  extent. 

Black  grub  or  cutworm,  E.  E.  Green  (Circs,  and  Agr.  Jour.  Hog.  Bot.  Gard., 
<  'ey Ion,  2  (1904),  No.  11,  pp.  2). — Brief  mention  is  made  of  the  usual  mechanical  and 
chemical  methods  of  combating  cutworms. 
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Grubs  on  oats  (Jour.  Bd.  Agr.  [London],  11  {1904),  No.  4,  pp.  215,  216). — For 
preventing  injury  to  oats  from  crane-fly  larvae  it  is  recommended  that  the  ground 
be  thoroughly  ploughed  in  June  or  July,  and  that  the  soil  be  treated  with  gas  lime 
at  the  rate  of  3  or  4  tons  per  acre. 

The  western  cricket,  S.  B.  Doten  (Nevada  Sia.  Bid.  56,  pp.  18,  j>l.  I).  —  A  study 
was  made  of  the  life  history  of  Anabrus  simplex  for  the  purpose  of  learning  a  success- 
ful method  of  combating  the  pest.  The  crickets  invade  cultivated  fields  from  the 
grazing  lands  and  foothills.  They  may  be  checked  and  destroyed  by  water  in  irri- 
gation ditches.  Trenches  with  vertical  sides  serve  to  prevent  the  further  progress  of 
the  insects.  Kerosene  appears  to  have  but  little  effect  on  them.  Poisoned  horse 
dung  or  poisoned  bran  is  an  efficient  means  of  destroying  the  pests.  The  most 
certain  method  of  protecting  fields  against  the  attacks  of  crickets  consists  in  the  use 
of  barriers  of  oilcloth  or  tin.  The  tin  may  be  obtained  from  kerosene  cans  and 
should  be  about  12  in.  high.     The  crickets  are  unable  to  jump  over  it. 

In  Nevada  much  damage  is  done  to  alfalfa.  The  crickets  move  in  immense  armies 
and  seem  to  withstand  very  inclement  weather.  The  eggs  are  deposited  in  the  soil 
of  the  lower  foothills.     The  crickets  reach  full  size  about  the  middle  of  July. 

The  nut-grass  coccid,  W.  W.  Froggatt  (Agr.  Gaz.  New  South  With*,  15  (1904),  No. 
5,  pp.  407-410). — Cyperus  rotundas,  known  as  nut  grass,  is  considered  one  of  the  worst 
weeds  in  New  South  Wales.  This  weed  has  been  held  in  check  and,  in  some  locali- 
ties, quite  exterminated  by  a  scale  insect  (Antonina  austral!*),  which  infests  the  roots 
of  the  plant.     The  habits  and  life  history  of  the  insect  are  described. 

Destruction  of  slugs,  S.  Mottet  (Ann.  Sac.  Agr.,  Loire,  2.  ser.,  23  (1903),  Nos.  3, 
p.  202;  4,  P-  236). — Dusting  with  ashes  or  lime  is  recommended.  Slugs  have  the 
habit  of  collecting  under  some  protection  during  the  daytime  and  may  be  readily 
destroyed  in  such  situations. 

Results  of  practical  experiments  with  peach  borer,  C.  C.  Newman  (South 
( hrolina  Sta.  Bui.  83,  pp.  9). — On  account  of  the  general  prevalence  of  this  pest  in 
Scuth  Carolina,  experiments  were  undertaken  to  control  it.  As  a  result  of  these 
experiments  it  is  recommended  that  the  soil  be  removed  about  the  base  of  the  peach 
trees  in  the  fall  and  that  the  trunks  be  coated  with  a  wash  containing  lime,  whale- 
oil  soap,  sulphur,  and  Paris  green.  This  process  should  be  repeated  about  the  mid- 
dle of  March.  Detailed  directions  are  given  for  preparing  the  wash  and  notes  are 
presented  on  the  habits  and  life  history  of  the  pest.  The  careful  inspection  of 
nursery  stock  is  also  recommended. 

The  gypsy  moth,  P.  Lesne  (Jour.  Agr.  Prat.,  n.  ser.,  7  (1904),  No.  26,  pp.  836, 
837,  figs.  3). — The  habits  and  life  history  of  this  pest  are  briefly  noted.  It  recently 
defoliated  oak  trees  over  large  areas  in  Hungary.  The  usual  remedies  are  recom- 
mended, preference  being  given  to  destruction  of  the  eggs. 

Studies  on  the  transformations  of  saturnian  moths,  with  notes  on  the  life 
history  and  affinities  of  Brahmaea  japonica,  A.  S.  Packard  (Proc.  Arner.  Acad. 
Arts  and  Sri.,  39  (1904),  No.  22,  pp.  547-578). — Detailed  biological  and  economic  notes 
are  given  on  a  number  of  species  of  the  family  Saturniida?,  with  an  account  of  their 
habits  and  structure. 

The  tea  tortrix,  E.  E.  Green  (Circs,  and  Agr.  Jour.  Roy.  Bol.  Gard.,  Ceylon,  2 
(1903),  No.  3,  pp.  33-46,  jil.  1,  fig.  1). — Capua  coffearia  has  caused  serious  damage  to 
tea  since  1889.  The  insect  is  described  in  all  its  stages,  and  notes  are  given  on  its 
food  plants,  distribution,  and  natural  enemies.  There  are  about  6  broods  per  year. 
Collection  and  destruction  of  the  eggs  is  considered  the  most  effective  remedy. 

Shot-hole  borer,  E.  E.  Green  (Circs,  and  Agr.  Jour.  Roy.  Bot.  Gard.,  Ceylon,  2 
(1903),  No.  9,  pp.  141-156,  figs.  7).— The  appearance,  habits,  and  life  history  of 
Xyleborus  fornicatus  are  discussed,  with  notes  on  its  food  plants,  natural  enemies,  dis- 
tribution, and  means  of  repression.     This  beetle  is  particularly  injurious  to  tea  plants. 
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The  pest  may  best  be  combated  by  thorough  pruning  and  destruction  of  infested 
wooil,  combined  with  the  rationa]  use  of  fertilizers. 

The  "lobster  caterpillar,"  E.  E.  Green  (  Circs,  and  Agr.  Jour.  Roy.  Bot.  Gard., 
Ceylon,  :  I  /  WS);  No.  5,  pp.  97-107,  pis.  8).— Notes  are  given  -on  the  habits,  life  history, 
and  injurious  attacks  of  Stduropus  alternus,  which  is  usually  considered  a  rare  speci  - 
or  of  no  economic  importance.  It  lia.s  recently  caused  great  damage  to  tea  in  the 
Kalutara  district.  The  distribution,  natural  enemies,  and  food  plants  of  the  pest 
are  also  discussed.  It  may  best  be  treated  by  thorough  pruning  and  the  use  of 
arsenical  sprays. 

Parasites  of  coffee  in  New  Caledonia,  Spire  {Agr.  Prat.  Pays  <  'hauds,  3  (1904), 
No.  16,  pp.  480-483.  ) — Attention  is  called  to  the  scarcity  of  literature  on  this  subject. 
The  author  presents  notes  on  the  habits,  life  history,  and  means  of  combating  cock- 
chafers, Aphis  coffese,  and  certain  leaf-eating  caterpillars. 

Cocoanut  beetles,  L.  C.  Brown  {Agr.  Bui.  Straits  and  Federated  Malay  Slatesl  ..' 
{1903),  No.  2,  pp.  05-67). — Notes  are  presented  on  Rhynchophorus  ferrugineus  and 
Oryctes  rhinoceros.  The  former,  or  red  beetle,  is  very  injurious  to  the  cabbage  in  its 
larval  stage.  The  burrows  of  the  second  species  offer  an  opportunity  for  the  first 
species  to  attack  the  trees.  In  combating  these  pests  it  is  usually  sufficient  and 
practicable  to  dig  out  the  beetles  from  infested  trees. 

Cabbage  diseases  and  insects,  J.  B.  S.  Norton  and  T.  B.  Symons  {Maryland 
Sta.  Circ.  Bui.  58,  pp.  10,  figs.  6). — Descriptive  and  biological  notes  are  given  on  club 
root,  black  rot,  soft  rot,  wilt,  and  mildew  of  cabbage.  The  authors  also  describe  and 
mention  the  chief  means  of  combating  a  number  of  injurious  insects  including 
imported  cabbage  butterfly,  cabbage  plusia,  cabbage  mamestra,  diamond-back  moth, 
harlequin  cabbage  bug,  and  cabbage  aphis. 

Acastor-oil  pest  {Agr.  Bui.  Straits  and  Federated  Malay  States,  3  {1904),  No.  1,  pp. 
22,  23). — Ophiusa  melicerte  and  0.  serva  are  reported  as  very  injurious  to  castor  bean, 
the  caterpillars  devouring  nearly  the  whole  plant.  It  is  recommended  that  the  cat- 
erpillars he  shaken  into  nets  or  cloths  and  also  caught  by  means  of  lantern  traps. 

Elm-leaf  beetle,  P.  L.  Lesne  {Jour.  Agr.  Prat.,  n.  ser.,7  {1904),  No.  14,  pp. 
456-460,  pi.  1). — A  history  is  given  of  some  of  the  most  serious  outbreaks  of  this  pest 
in  France.  The  habits  and  life  history  of  the  insect  are  described.  Formulas  are 
presented  for  the  preparation  of  arsenical  and  contact  insecticides.  Preference  is 
given  to  the  latter  class  of  remedies.  The  most  convenient  means  of  spraying  trees 
are  also  briefly  described. 

Catching-  insects  with  lantern  traps,  D.  Bellet  {Jour.  Agr.  Prat.,  u.  ser.,  7 
{1904),  No.  13,  pp.  415,  416). — A  brief  review  of  the  work  done  in  the  United  States 
with  lantern  traps. 

A  new  wash  for  scale  insects  {Bui.  Dept.  Agr.  Jamaica,  .'  ( 1904  I,  No.  5,  pp.  110, 
111). — A  brief  review  is  given  of  the  work  along  this  line  in  Georgia,  Connecticut, 
and  Illinois.  Various  formulas  are  suggested  forthe  preparation  of  lime-salt-sulphur 
wash. 

Fungicides,  insecticides,  and  spraying  calendar,  G.  E.  Stone,  H.  T.  Feknald, 
and  F.  A.  Waugh  {Massachusetts  Sta.  Bui.  no,  pp.  16,  fig.  1). — Formulas  are  given  for 
guidance  in  the  preparation  of  the  most  important  insecticides  and  fungicides, 
including  materials  used  in  fumigation.  Directions  are  also  given  for  the  preparation 
of  mixtures  of  insecticides  and  fungicides.  Suitable  treatment  is  recommended  for 
insect  pests  and  fungus  diseases  of  greenhouse  plants.  A  general  outline  is  given  for 
treatment  of  the  common  fruits  and  garden  vegetables. 

Revised  plant  import  regulations,  C.  P.  Lounsbuby  {Agr.  Jour.  Cape  Good 
Hope,  24  {1904),  No.  6,  pp.  702-707). — It  is  urged  that  the  conditions  in  South  Africa 
fully  justify  drastic  measures  to  prevent  the  further  introduction  of  insect  pests  and 
fungus  diseases.     A  copy  is  given  of  the  revised  law  of  Cape  Colony  relating  to  this 
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matter.     The  law  provides  for  the  compulsory  fumigation  of  all  imported  treesand 
woody  plants. 

Formaldehyde  fumes  and  steam  according  to  the  method  of  Esmarch, 
Kistek  and  Trautmann  (Zlschr.  Hyg.  u.  Tnfectionskrank.,  46  {1904),  No.  3,  pp. 
379-398). — The  authors  tested  Esmarch's  method,  which  consists  in  a  combination 
of  a  disinfectant,  such  as  formaldehyde,  heat,  and  vacuum.  Under  ordinary  condi- 
tions formaldehyde  funics  were  found  to  have  little  penetrating  power.  Insects  such 
as  (leas,  Hies,  and  bedbugs  were  killed  when  the  temperature  reached  60-70°  C.  in 
theroom,  but  r<  niained  alive  at  40°  C.  Moist  heat  combined  with  formaldehyde  fumes 
seemed  to  be  very  effective  in  destroying  bacteria  and  household  insects. 

Directions  for  mailing  insects,  E.  D.  Sanderson  {Texas  Sta.  Circ.  o,  /*.  1). — 
Specific  directions  are  given  regarding  the  manner  of  packing  and  shipping  insects  so 
as  to  comply  with  the  regulation  of  the  Post-Office  Department  and  so  as  to  secure 
tin   safe  arrival  of  the  insects. 

The  study  of  "insects"  in  the  public  schools,  T.  B.  Symons  {Maryland  Sta. 
Circ.  Bui.  55,  pp.  13,  figs.  15).—  In  the  author's  opinion  entomology  is  peculiarly 
adapted  to  till  a  plain'  in  nature  study  in  the  public  schools.  The  variety  of  species 
is  very  great  ami  material  for  study  is  easily  obtained.  The  general  biological  laws 
may  be  conveniently  studied  in  insects.  Directions  are  given  for  collecting,  preserv- 
ing, and  studying  insects.  The  bulletin  is  intended  as  a  guide  to  teachers  in  the  col- 
lection and  study  of  insects  and  in  class-room  demonstrations. 

The  destruction  of  white  ants,  A.  Loir  ( Agr.  I'm/.  Pays  <  hauds, .:  (  1903 ),  No.  13., 
pp.  19-31, figs.  4). — The  various  forms  of  individuals  in  white-ant  colonies  are  described 
in  detail,  ami  notes  are  given  on  the  habits,  natural  enemies,  and  means  of  combat- 
ing these  pests.  Bisulphid  of  carbon  and  S03  are  recommended  for  destroying  the 
insects  in  their  tunnels. 

The  botfly,  R.  E.  Weir  [Jour.  Dept.  Agr.  West  Australia,  0  (1904),  No.  1,  pp.  17, 
IS). — This  insect  appears  to  lie  increasing  in  numbers  in  West  Australia.  The  symp- 
tomsof  infestation  are  briefly  described.  Formulas  are  given  for  medicinal  treatment 
of  infested  horses. 

Preventive  and  remedial  measures  against  mosquitoes,  C.  B.  Simpson 
{Transvaal  Agr.  Jour.,  2  {1904),  No.  7,  pp.  354-357).— The  author  recommends  the 
usual  remedies,  such  as  drainage,  use  of  kerosene,  and  screens  for  destroying  larval 
and  adult  mosquitoes. 

Fighting  mosquitoes  in  California,  II.  A.  Crafts  {Arner.  Inventor,  12  (1004), 
No.  14,  j).  310). — Brief  notes  on  the  work  of  the  California  Experiment  Station  in 
exterminating  mosquiti  ies. 

Beekeeping,  R.  West  (Jour.  Jamaica  Agr.  Soc.,8  (1904),  No. 6,  pp.  223-226):  — 
The  author  discusses  (he  characteristics  and  comparative  advantages  of  different  races 
of  bees  and  the  management  of  queens. 

Bee  keeping,  R.  West  (Jour.  Jamaica  Agr.  Sac,  8  (1904),  No.  7,  pp.  282-284). 
Attention  is  called  to  the  importance  of  a  proper  selection  of  bees  in  order  to  obtain 
vigorous  colonies  with  long-lived  individuals  and  increased  honey-gathering  power. 

Bee  notes,  J.  Sutton  (Jour.  Dept.  Agr.  West.  Australia,  0  (1904),  No.  3,  pp.  145- 
147). — The  past  season  has  been  unfavorable  to  honey  production  on  account  of  the 
protracted  drought  and  prevalence  of  bee  diseases.  In  some  localities  the  lice  hives 
were  invaded  by  ants.  It  was  found  to  lie  a  comparatively  simple  matter  to  destroy 
these  insects  in  their  nests. 

Means  of  improving  the  races  of  bees,  E.  Van  Hay  ( Rev.  Gen.  Agron.  [Louwiri], 
LJ  |  1004),  No.  1,  pp.  ■&?-#?).— Honey  production  may  be  increased  by  proper  selec- 
tion of  bees  of  a  given  race,  by  judicious  crossing  of  different  races,  and  by  the  use 
of  improved  apparatus.  Brief  mention  is  made  of  the  chief  desiderate  in  a  profitable 
swarm  of  bees.  Notes  are  also  given  on  experiments  for  the  purpose  of  increasing 
the  length  of  the  tongue  of  bees. 
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The  United  States  Department  of  Agriculture  and  silk  culture,  L.  O.  Howard 
(  U.  S.  Dept.  Agr.  Yearbook  1903,  pp.  137-148,  ph.  5). — A  historical  statement  is  given 
of  the  various  efforts  which  have  been  made  in  this  country  to  establish  the  raising 
of  silk  worms  upon  a  profitable  basis.  The  present  work  of  the  Department  along 
this  line  began  July  1,  1902,  and  has  involved  an  inspection  of  methods  of  silk  rais- 
ing in  southern  Europe,  the  purchase  of  cocoons  by  the  Department,  and  experi- 
ments in  reeling  silk. 

The  outlook  for  a  natural  market  for  cocoons  in  this  country  is  considered  problem- 
atical but  rather  hopeful.  In  order  to  show  the  economic  importance  of  raising 
our  own  raw  silk,  statistical  data  are  presented  concerning  the  importation  of  raw 
silk  during  the  years  1892  to  1902. 

FOODS— NUTRITION. 

Entire  wheat  flour,  C.  D.  Woods  and  L.  H.  Merrill  (Maine  Sta.  Bid.  103,  pp. 
61-76,  j>!.  1). — The  results  of  studies  upon  the  milling  of  wheat,  chemical  composi- 
tion, digestibility,  and  nutritive  value  of  so-called  entire  wheat,  Graham,  ami  ordinary 
flours  are  summarized  and  discussed.  The  fact  is  pointed  out  that  the  introduction 
of  the  roller  process  of  milling  has  made  it  possible  to  utilize  hard  spring  wheats  rich 
in  gluten  and  to  include  in  the  straight  or  standard  patent  flour  a  considerable  por- 
tion of  the  grain  which  in  the  old  process  of  milling  was  lost  in  bran  and  middlings. 
It  is  noted  that  "this  has  materially  improved  the  bread  flours  in  common  use  until 
the  standard  flours  from  hard  wheat  carry  more  protein  than  almost  any  Graham 
flour  in  the  market  25  years  ago,  and  as  much  or  more  than  many  Graham  flours 
now  on  the  market.  Furthermore,  the  demand  for  bread  flour  of  high  gluten 
content  has  stimulated  wheat  breeding  and  the  growing  of  hard  wheat,  so  that  even 
winter  wheats  are  now  grown  which  in  gluten  content  rival  the  hard  spring  wheats 
of  the  Northwest." 

Analyses  of  cleaned  wheat  and  bran  from  entire-wheat  flour  and  from  straight-grade 
flour  are  reported.  These  analyses  and  microscopical  studies  showed  that  the  brans 
from  the  2  sorts  of  flour  were  "as  nearly  identical  as  2  brans  from  the  same  kind  of 
milling  and  the  same  wheat  would  be  likely  to  run." 

According  to  the  authors'  calculations  100  lbs.  of  cleaned  wheat  will,  with  modern 
methods  of  milling,  yield  very  nearly  100  lbs.  of  Graham  flour,  about  85  lbs.  of 
entire-wheat  flour  with  15  lbs.  of  bran,  or  about  72  lbs.  of  straight  or  patent  flours 
with  13  lbs.  middlings  and  low-grade  flour  and  15  lbs.  bran.  In  other  words,  the 
entire-wheat  flour  and  the  standard  patent  flour  differ  from  each  other  only  in  that 
the  former  contains  the  middlings  and  low-grade  flour,  the  bran  being  omitted  from 
both. 

"It  therefore  follows  that  whatever  of  nutritive  value  there  is  in  entire-wheat  flour 
that  is  lacking  in  patent  flour  must  be  sought  for  in  the  middlings  and  low-grade 
flours.  These  materials  are  usually  higher  in  protein  content  than  the  straight  flour. 
The  protein  of  the  most  importance  in  wheat  flours  is  in  the  form  of  gluten.  The 
gluten  of  second  clear  flour  is  of  poor  quality  and  on  this  account  this  grade  of  flour 
makes  a  heavy  loaf.  The  red-dog  flour  is  obtained  from  the  germ  or  embryo  and 
adjacent  parts  of  the  kernel.  While  usually  high  in  protein,  it  is  dark  in  color,  and 
because  of  the  poor  quality  of  its  gluten  has  little  expansive  power  and  makes  a  very 
inferior  loaf.  The  middlings  contain  much  of  the  germ,  the  aleurone  layer  of  the 
bran,  and  finely  ground  particles  of  the  outer  coatings.  It  is  usually  high  in  protein 
content,  but  with  practically  no  gluten. 

"It  is  probable  that  much  of  the  laxative  qualities  noticed  in  Graham  flour  and 
which  Lawes  and  Gilbert  attributed  to  the  coarse  particles  of  bran,  are  in  reality  due 
to  the  character  of  the  protein  and  mineral  compounds  of  the  aleurone  layer  and  the 
germ.     For  while  entire-wheat  flour  is  not  so  much  of  a  laxative  as  Graham,  it  pos- 
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sesses  this  property  to  such  a  degree  that  the  claims  made  by  some  manufacturers 
that  it  is  a  'complete  remedy  for  constipation'  would  probably  hold  true  in  most 
cases. 

"The  low-grade  flours  and  the  middlings  carry  quite  high  percentages  of  ash  which 
are  valuable  in  nutrition.  All  these  nutrients  found  in  the  low-grade  flour  and  mid- 
dlings enter  into  the  entire-wheat  flour,  and  upon  them  depend  the  differences 
between  entire  wheat  flour  and  patent  flour." 

Studies  on  the  nutritive  value  of  different  sorts  of  bread  carried  on  in  cooperation 
with  this  Department  are  summarized.     (See  below.) 

A  milling-  experiment  with  entire-wheat  flour,  C.  D.  Woods  and  L.  H.  Mer- 
rill (Maine  Sta.  Bui.  103,  pp.  77-80). — The  details  of  a  milling  experiment  are 
reported  in  which  so-called  entire-wheat  flour  was  ground  from  No.  1  hard  north- 
western spring  wheat. 

"At  this  mill,  and  at  all  mills  where  we  have  been  given  definite  information,  the 
(  leaned  wheat  is  crushed  between  rollers  and  purified  in  the  same  way  as  in  the 
manufacture  of  patent  flour,  with  the  exception  that  all  the  product  other  than 
the  bran  is  included  in  the  flour." 

From  the  1,031  lbs.  of  wheat  ground  81.9  per  cent  entire-wheat  flour  and  17.5  per 
cent  bran  were  obtained,  the  loss  in  milling  being  0.6  percent.  The  yield  of  bran 
was  somewhat  smaller  than  usual  according  to  available  data.  The  authors  note 
that  it  was  well  cleaned  and  that  the  yield  could  not  have  been  greatly  increased 
with  this  particular  wheat  with  further  treatment.  "On  the  other  hand,  the  flour 
contained  less  crude  fiber  than  most  samples  of  entire-wheat  flour  examined  at  this 
station,  and  under  the  microscope  there  was  less  of  the  outer  layers  of  bran  cells  than 
in  most  flours  of  this  class.  .  .  .  Apparently  the  flour  differed  from  straight  patent 
flour  only  in  containing  the  middlings,  red-dog,  and  second  clear  flours,  which  are 
kept  out  of  the  high-grade  patent." 

Analyses  of  the  wheat,  flour,  and  bran  are  reported.  Of  the  total  nitrogen  of  the 
wheat  80  per  cent  was  found  in  the  flour  and  20  per  cent  in  the  bran.  In  the  case 
of  ash  42.5  per  cent  was  found  in  the  flour  and  57.5  per  cent  in  the  bran. 

Wheat  flour  and  bread,  H.  Sxyder  and  C.  D.  Woods  (  U.S.  Dept.  Agr.  Yearbook 
1903,  pp.  347-362). — Some  of  the  data  obtained  in  experiments  carried  on  in  coopera- 
tion with  this  Office  are  summarized  and  discussed.  According  to  the  authors, 
"while  the  coarser  grades  are  not  more  nutritious  than  the  finer  flours,  there  are 
many  cases  in  which  they  are  especially  desirable,  as,  for  instance,  for  persons  of 
sedentary  habit  and  occupation,  because  their  stimulating  of  the  alimentary  tract 
may  help  to  procure  a  larger  secretion  of  the  digestive  juices  and  also  to  overcome  a 
tendency  to  constipation.  This,  however,  is  a  purely  physiological  action,  and 
should  be  considered  apart  from  the  nutritive  value. 

"Finally,  it  may  be  said  that  wheat  flour  of  all  the  various  grades  is  one  of  the 
cheapest,  most  digestible,  and  most  nutritious  of  human  foods,  and  well  worthy  of 
the  high  estimation  in  which  it  is  generally  held.  The  use  of  different  sorts  of  wheat 
flour  is  a  convenient  way  of  giving  variety  to  the  diet,  a  matter  which  is  of  no  little 
importance." 

Studies  on  the  digestibility  and  nutritive  value  of  bread,  C.  D.  Woods  and 
L.  H.  Merrill  (  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  143,  pp.  77). — The 
results  of  a  number  of  natural  and  artificial  digestion  experiments  with  bread  made 
from  standard  patent,  whole  wheat,  and  Graham  flour,  ground  from  the  same  lots  of 
wheat,  were  in  accord  with  those  obtained  in  earlier  investigations  of  this  series 
(E.  S.  R.,  15,  p.  63),  and  showed  that  the  patent  flour  is  slightly  inferior  to  the 
coarser  flour  as  regards  composition,  but  is  superior  as  regards  digestibility,  so  that 
in  general  it  may  be  said  that  bread  made  from  all  the  common  grades  of  flour  is 
quite  thoroughly  digested  and  differs  little  in  nutritive  value.  The  investigations 
emphasize  the  fact  that  breads  of  all  sorts  are  among  the  most  useful  and  economical 
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articles  of  diet.     In  connection  with  the  digestion  experiments  the  income  and  outgo 
of  ail rogen  was  determined. 

Digestion  experiments  depend  for  their  success  quite  largely  upon  an  accurate 
separation  of  the  fn-i-s,  ami  different  methods  of  accomplishing  tins  were  tested, 
including  the  use  of  knotted  strings  and  of  lampblack  in  gelatin  capsules,  some  of 
which  were  treated  with  shellac,  tannin,  and  formaldehyde,  i.e.,  substances  designed 
to  retard  the  solution  of  the  capsule  in  the  stomach.  None  of  the  markers  tested 
proved  entirely  satisfactory. 

"  While  too  great  reliance  should  not  be  placed  on  a  marker  of  any  kind,  as  shown 
by  the  results  of  a  huge  number  of  experiments,  lampblack,  when  properly  used, 
lias  given  tolerably  good  results,  and  may  lie.  considered  a  valuable  aid  in  the  separa- 
tion of  feces.  The  texture  of  the  feces  and  the  time  of  their  appearance  ( if  the  sub- 
ject be  of  regular  habits)  are  factors  which  must  be  considered  of  equally  great 
importance. 

"  In  digestion  experiments  reliable  results  can  be  hoped  for  only  when  the  experi- 
mental  period  is  fairly  long,  at  least  four  days,  and  the  subjects  are  of  regular  habits. 
Regularity  is  a  matter  of  the  greatest  importance,  since  feces  can  rarely  be  so  marked 
that  separations  can  safely  be  made  by  color  alone.  Increased  accuracy  may  be 
obtained  when  evacuations  take  place  daily  and  at  about  the  same  hour.  Retention 
of  the  intestinal  contents  beyond  the  usual  period  appears  often  to  result  in  greater 
displacement  <>f  different  portions  of  the  feces  than  would  otherwise  be  likely." 

Report  of  the  food  commissioner,  E.  F.  Ladd  (NorlJi  Dakota  Sta.  Rpt.  1003, 
pp.  10.' -228). — Under  the  provisions  of  the  State  pure-food  law  268  samples  of  foods 
were  examined  for  the  detection  of  adulteration  or  sophistication,  the  period  covered 
by  the  work  including  6  months.  The  total  number  of  samples  examined,  the 
author  states,  was  larger  than  for  the  preceding  year,  "  but  the  percentageof  adulter- 
ated goods  has  been  reduced  from  72  to  32  per  cent.  The  most  marked  change  has 
been  found  in  preserves,  jams,  jellies,  etc.  Where  one  year  ago  every  sample 
examined  was  adulterated,  now  but  30  per  cent  are  found  to  be  illegal.  We  may  add 
also  that  the  quality  has  been  proportionately  improved." 

Analyses  are  reported  of  a  number  of  samples  of  canned  and  potted  meats,  spices, 
and  teas.  The  report  also  contains  a  summary  of  court  cases  and  some  data  regarding 
the  State  pure-food  law. 

Foods,  T.  S.  Dymond  and  F.  Hughes  {Essex  Education  Com.,  Notes  Agr.  Anal. 
County  Tech.  Labs.,  1901-1903,  pp.  22-31,40-46). — Analyses  are  reported  of  a  number 
of  feeding  stuffs,  samples  of  milk,  and  potable  and  other  waters. 

Foods  and  food  control,  W.  D.  Bigelow  ( (.'.  S.  Dept.  Agr.,  Bureau  of  Chemistry 
Bui.  69,  pt.  6,  pp.  463-503). — This  bulletin  contains  a  digest  of  the  food  laws  in  force 
in  the  United  States  on  July  1,  1902,  and  also  serves  as  an  index  to  the  compilation 
of  these  laws  contained  in  the  parts  previously  published  (E.  S.  R.,  14,  p.  (is:;). 

Foods  and  food  control.  I,  Legislation  during  the  year  ended  July  1, 
1903,  W.  D.  Bigelow  (  U.  S.  Dept.  Agr.,  Bin-ran  of  Chemistry  Bui.  .v.;,  pt.  i,  pp. 
151 ). — The  food  legislation  enacted  during  the  year  ended  July  1,  1908,  in  the  United 
States  and  the  insular  possessions  has  been  compiled. 

The  danger  of  keeping  food  products  warm,  F.  Schardinger  (  Wiener  Klin. 
Wchnschr.,  10  {1903),  p.  468;  abs.   in   Hyg.   Rundschau,   1 ',  (100/),  No.  8,  pp. 
384)- — Bacteriological  studies  showed  that  bad  results  may  follow  when  food  is  kept 
warm  for  a  considerable  time. 

Determination  of  effect  of  preservatives  in  foods  on  health  and  digestion, 
H.  W.  Wiley  {U.  S.  Dept.  Agr.  Yearbook  100.],  pp.  289^802). — Experiments  extend- 
ing over  long  periods  have  been  carried  on  at  the  Bureau  of  Chemistry  with  healthy 
young  men  to  study  the  effects  of  adding  borax  and  boric  acid  to  the  diet.  These 
are  briefly  described  and  some  of  the  results  are  summarized  as  follows: 
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••The  addition  of  small  quantities  of  borax  or  boracic  acid  to  the  food  of  healthy 
subjects,  even  fur  a  considerable  period,  extending  in  some  cases  to  fifty  days,  pro- 
duces a  slight  disturbance  in  the  digestion  and  assimilation  of  the  i 1. 

" In  larger  quantities  the  effect  produced  upon  different  individuals  varies.  In 
some  cases  large  quantities  are  tolerated  with  apparently  little  inconvenience,  while 
in  other  cases,  when  the  amount  given  daily  reaches  2  or  :;  gms.,  somewhat  profound 
disturbances  of  normal  conditions  are  developed.  These  disturbances  are  manifested 
by  a  feeling  of  depression  and  discomfort,  attended  very  frequently  by  a  dull  and 
continued  headache,  with  a  sense  of  fullness  in  the  head.  In  no  instance,  even  when 
large  doses  were  administered,  did  either  borax  or  boracic  acid  produce  any 
pronounced  symptoms  of  diarrhea  or  diuresis. 

"When  pushed  to  the  limit  of  toleration  the  quantities  of  the  borax  or  boracic 
acid  which  produce  nausea,  vomiting,  and  loss  of  appetite  vary  greatly  with  the 
individual.  In  some  cases  these  symptoms  were  produced  by  from  :;  to  4  gms.  daily, 
while  in  other  instances  these  quantities  could  he  tolerated. 

"The  elimination  of  the  added  borax  or  boracic  acid  is  accomplished  mostly 
through  the  kidneys.  The  merest  traces  of  the  ingested  substances  are  found  in  the 
feces,  and  considerable  quantities  in  the  perspiration. 

"The  effect  of  the  added  preservatives  upon  the  metabolic  processes  is  of  such  a 
character  as  to  he  properly  discussed  only  in  connection  with  the  analytical  data 
relating  thereto,  and  this  discussion  will  be  found  in  the  proposed  bulletin. 

"By  rea>on  of  the  different  degrees  of  susceptibility  to  the  influences  of  these 
added  substances  manifested  by  different  individuals,  it  is  evident  that  it  is  impossi- 
ble to  foretell  in  any  given  case  what  effect  may  lie  expected.  For  this  reason  the 
protection  of  those  more  sensitive  to  the  influences  of  these  preservatives  seems  to 
he  a  wise  and  just  measure.  Hence,  without  concluding  from  this  experiment  that 
the  use  of  boracic  acid  and  borax  in  food  products  should  he  absolutely  prohibited, 
it  is  evident  that  if  they  are  employed  proper  notice  of  the  fact  should  be  given  to 
the  consumer,  either  on  the  labels  of  the  packages  or  otherwise." 

Cream  as  a  farm  product  and  a  food,  J.  <).  Peet  (Jour.  British  Dairy  Farmers' 
Assoc,  17  i  !9ii.'\.  pp.  17-26). — Different  methodsof  obtaining  cream,  its  preservation, 
food  value,  and  other  topics  are  spoken  of. 

As  pointed  out  by  the  author,  "cream  is  a  highly  concentrated  food,  especially  rich 
in  fat,  which  is  the  most  efficient  of  all  food  constituents  in  the  production  of  heat 
and  energy  in  the  body  of  the  consumer.  Foods  rich  in  fat  are  usually  somewhat 
difficult  of  digestion,  and  are  neither  very  agreeable  to  the  majority  of  palates,  nor 
easily  retained  by  delicate  stomachs.  The  fat  of  cream,  however,  like  that  of  most 
dairy  products,  is  easily  digested,  probably  because  of  the  very  line  --fate  of  division 
in  which  it  is  present. 

••('ream  is  al.-o  easily  retained  by  the  stomach,  and  is  frequently  given  to  patients 
suffering  from  diseases  in  which  a  light,  nutritious,  and  easily  retained  diet  forms  an 
important  part  of  the  curative  treatment.  The  proportion  of  fat  is  too  high  for  it  to 
he  classed  as  a  well-balanced  food,  and  it  is  unsuitable  for  forming  a  large  proportion 
of  a  diet;  but  it  is  a  most  nourishing  and  agreeable  constituent  of  a  mixed  diet,  and 
iH  use  along  with  tea,  fruit,  and  pastry  is  certainly  increasing  amongst  the  middle 
and  the  artisan  classes.'' 

Breakfast  foods,  C.  E.  Elms  (  Iowa  Agr.,  .',  (1904),  -V"-  h  pp.  19-21).— A  brief 
summary  of  a  publication  previously  noted  (E.  S.  R.,  15,  p.  884). 

Paraguay  tea,  F.  W.  Neger  and  L.  Vanino  (Der  Paraguay-Thee.  Stuttgart:  F. 
(iriih,  1903,  i'i>.  56,  figs.  22;  rev.  '■,<  Ztschr.  Untersuch.  Nahr.  ".  GenussmU.,  7  I  1904), 
No.  10,  p.  637). — In  this  monograph  the  authors  discuss  the  botany,  culture,  chem- 
istry, and  uses  of  Paraguay  tea,  and  related  questions. 

Judging  natural  ice,  M.  Klostermann  (Ztschr.  Untersuch.  Nahr.  ».  GenussmU.,  7 
(1904),  No.  9,  pp.  546-549). — The  need  of  caution  in  the  use  of  ice  is  insisted  upon, 
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owing    to    its    possible    contamination    with    micro-organisms,    especially   typhoid 

bacteria. 

Investigation  of  canned-food  products,  1'.  Schweitzer  (  Missouri  Sta.  Rpt.  1903, 
pp.  28-31). — According  to  the  author,  "nearly  every  one  of  the  thirty-eight  brands  of 
canned  vegetables  and  fruits  tested  contained  preserving  agents.  Sulphur  dioxid  or 
some  bisulphite,  and  boracic  acid  or  borax  are  the  chemicals  employed  for  t  he  purpose, 
having  superseded  salicylic  acid,  formerly  often  employed,  and  formaldehyde,  neither 
of  which  occurred  in  any  one  of  the  brands  under  examination.  "Without  entering 
here  into  a  discussion  of  their  deleterious  effects,  they  should  as  a  matter  of  common 
equity  not  be  employed  in  the  preparation  of  any  food  substance,  and  are  to  be 
unequivocally  condemned." 

The  presence  of  tin  in  large  amounts  was  noted  in  some  of  the  sample-  examined. 

Concerning  the  sugar  content  of  canned  peas,  F.  Schwarz  and  F.  Riechen 
(Zisdir.  Untersuch.  Nahr.  u.  Genussmtl.,  7  (1904),  Wo.  9,  pp.  550—553).  —  Experimental 
data  are  reported. 

Identification  of  sprats  in  preserved  sardines  and  anchovies,  M.  Henseval 
(Trar.  Sta.  ~Recherch.es  PSche  Maritime  Ostende,  1 003,  p.  89;  abs.  in  Ztschr.  Untersuch. 
Nahr.  u.  Genussmtl.,  7  (1904),  No.  9,  p.  556). — Differences  in  these  fishes  are  pointed 
out  which,  in  the  author's  opinion,  render  possible  the  identification  of  sprats  in 
canned  goods. 

Smoking  and  canning  sprats,  M.  Henseval  (Trar.  Sta.  Recherches  Piche  Mari- 
time Ostende,  1903,  j/p.  60-66;  abs.  in  Ztschr.  Uniersuch.  Nahr.  u.  Genussmtl.,  7  (1904), 
No.  9,  p.  555). — Methods  are  described. 

Concerning  the  value  of  meat  extract  and  other  artificial  condiments,  K. 
Beerwald  (Ztschr.  Diatet.  u.  Phys.  Ther.,  8  (1904),  No.  2,  pp.  Ill,  112).— The  value  of 
meat  extract  as  a  stimulant  to  the  flow  of  digestive  juices  and  related  topics  are 
spoken  of.  In  the  author's  opinion  the  yeast  preparations,  which  are  in  some 
respects  similar  to  meat  extract,  are  much  inferior  to  it. 

Meat  preservatives,  A.  Reinsch  (Ber.  Untersuchungs.  Attona,  1903,  p.  1 ;  abs.  in 
Ztschr.  Uniersuch.  Nahr.  u.  Genussmtl.,  7  (1904),  No.  9,  p.  555). — The  results  of  the 
examination  of  several  preservatives  are  reported. 

Chemistry  of  oysters  (Pharm.  Jour.,  4-  ser.,  16  (1903),  p.  4*5;  abs.  in  Ztschr. 
Untersuch.  Nahr.  u.  Genussmtl.,  7  (1904),  No.  9,  p.  556). — Proximate  and  ash  analyses 
of  oysters  are  reported.  According  to  the  author,  the  nutrients  are  largely  present 
in  a  form  in  which  they  are  readily  assimilated.  It  is  stated  that  one-half  the  crushed 
oyster  and  one-fourth  of  the  whole  oyster  is  soluble  in  water.  The  solubility  in 
various  alcoholic  beverages  is  also  spoken  of. 

The  investigations  on  the  nutrition  of  man  which  have  been  conducted  in 
the  United  States  under  the  direction  of  "W.  O.  Atwater,  R.  Tigerstedt  ( Hygiea, 
65  (1903),  pp.  376-408). — -The  author  summarizes  and  discusses  the  investigations  on 
the  nutrition  of  man  which  have  been  reported  in  bulletins  of  this  Office. 

Nutrition  investigations  at  the  Government  Hospital  for  the  Insane, 
Washington,  D.  C,  W.  0.  Atwater  (U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations 
Rpt.  1903,  pp.  503-512).— A  brief  account  is  given  of  nutrition  investigations  which 
were  carried  on  at  the  Government  Hospital  for  the  Insane.  So  far  as  can  be 
judged  from  the  results  of  these  studies  as  compared  with  similar  data  obtained  else- 
where, the  dietetic  management  of  the  institution  was  very  satisfactory. 

The  author  reports  that  opportunities  for  improvement  were  observed,  which, 
however,  have  to  do  with  details  rather  than  with  the  system  as  a  whole;  that  the 
diet  was  varied  and  attractive  and  certainly  abundant,  but  that  on  the  whole  the 
waste  was  larger  than  seems  necessary,  which  would  partially  account  for  the  fact 
that  the  cost  of  the  diet  was  higher  than  would  appear  needful  on  theoretical  grounds 
and  higher  than  that  of  a  similar  diet  in  other  institutions.  He  adds  that,  with  the 
knowledge  of  theoretical  requirements  and  existing  conditions,  it  should  be  possible 
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to  provide  an  entirely  satisfactory  diet  without  unnecessary  waste,  and  thus  materially 
reduce  the  cost     (See  also  E.  S.  R.,  15,  p.  703.) 

Who  is  underfed?  H.  Stern  {New  York  Med.  Jour,  and  Philadelphia  Med.  Jour., 
79  {1904),  pp.  811,  812;  Dietet.  and  Hyg.  (in:.,  20  (1904),  No.  7,  pp.  405-409) .—In  con- 
nection with  a  discussion  of  food  with  special  reference  to  underfeeding  and  over- 
feeding,  the  author  considers  the  food  requirements  of  normal  individuals.  In  his 
opinion  a  normal  individual  may  remain  in  good  physical  condition  on  a  diet  fur- 
nishing 30  to  35  calories  of  total  energy  or  23  to  28  calories  of  assimilable  energy  per 
day  per  kilogram  of  weight.  He  states  that  in  his  experience  women  have  been 
found  to  require  only  a  very  little  less  energy  than  men. 

Contribution  to  the  metabolism  of  phosphorus,  L.  Buchmann  (Ztschr.  Diatet. 
u.  Phys.  Ther.,  8  (1904),  Nos.  2,  pp.  67-74;  -A  pp.  US- 160).  —In  experiments  with  2 
convalescent  patients,  in  which  egg  yolk  with  and  without  added  lecithin  and  edestin 
formed  a  part  of  the  diet,  the  income  and  outgo  of  nitrogen,  phosphorus,  calcium, 
and  magnesium  were  studied,  as  well  as  the  digestibility  of  fat  and  carbohydrates. 

The  conclusion  was  drawn  that  lecithin  must  be  regarded  as  very  important  in 
inducing  gains  of  tissue  containing  phosphorus.  The  experiments  did  not  furnish 
data  for  judging  how  much  it  surpassed  other  organic  phosphorus  compounds. 
Since  it  was  so  superior  to  edestin  combined  with  inorganic  phosphorus  compounds 
in  the  experiments  reported,  it  seemed  clear  in  the  author's  opinion  that  inorganic 
phosphorus  was  all  excreted.  Whether  or  not  this  is  always  the  case  must  be  learned 
by  further  experiments.  No  relation  between  the  excretion  of  nitrogen  and  phos- 
phorus was  noted. 

The  metabolism  of  phosphorus  in  the  adult  man,  C.  Tigekstedt  (Skand. 
Arch.  Physiol.,  16  (1904),  No.  1-2,  pp.  67-78). — The  author  was  himself  the  subject 
of  experiments  in  which  the  metabolism  of  phosphorus  was  studied  in  a  diet  made 
up  of  starch,  butter,  sugar,  etc.,  and  practically  free  from  phosphorus.  The  average 
amount  in  the  feces  was  0.134  gm.  per  day,  a  quantity  which  the  author  considers 
practically  equal  to  the  amount  excreted  through  the  intestines  as  a  metabolic  product. 

The  income  and  outgo  of  phosphorus  was  determined  on  a  mixed  diet,  but  no 
conclusion  could  be  drawn  as  to  the  question  whether  increased  consumption  of  this 
constituent  results  in  retention  rather  than  equilibrium.  On  a  vegetarian  diet  the 
percentage  amount  of  phosphorus  excreted  in  the  feces  was  greater  than  on  a  mixed 
diet.  In  these  tests  the  balance  of  income  and  outgo  of  nitrogen  was  also  reported 
and  discussed.  When  the  diet  contained  practically  no  nitrogen  the  average  amount 
excreted  in  the  feces  was  0.65  gm.  per  day. 

A  metabolism  experiment  with  vegetarians,  W.  Caspari  and  K.  Glaessner 
{Ztschr.  Diatet.  u.  Phys.  Ther. ,7  {1904),  No.  9,  pp.  475-485). — On  a  strictly  vegetarian 
diet  one  of  the  subjects,  a  man,  digested  73.79  per  cent  protein  and  88.49  percent 
fat,  the  energy  of  the  digested  food  being  91.11  per  cent  of  that  of  the  total  food. 
Similar  values  for  the  other  subject,  a  woman,  were  75.  79,  89.  92,  and  92.93  per  cent. 
The  balance  of  income  and  outgo  of  nitrogen  was  determined,  as  well  as  the  differ- 
ent nitrogenous  constituents  of  the  urine. 

The  author  points  out  that  the  physiological  nutritive  value  of  the  vegetarian 
ration  was  about  the  same  as  in  the  case  of  a  mixed  diet,  the  greater  loss  of  energy 
in  the  feces  being  offset  by  the  smaller  loss  in  the  urine.  Creatin  was  found  in  the 
urine,  but  no  creatinin.     The  other  constituents  of  the  urine  are  briefly  spoken  of. 

Review  of  agricultural  investigations  [on  the  nutrition  of  man],  L.  Oka.n- 
deae  {Temps  [Paris],  H>Q4,  May  7  and  SI). — Apropos  of  the  organization  of  a  new 
society  in  France  in  the  interests  of  the  hygiene  of  nutrition  and  the  rational  feeding 
of  man,  the  author  summarizes  and  discusses  nutrition  investigations  which  have 
been  carried  on  in  the  United  States,  especially  those  conducted  under  the  aus- 
pices of  the  C  trice  of  Experiment  Stations. 
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Experiments  on  the  behavior  of  iron  in  the  human  and  animal  body,  IT. 
Landau  {Ztschr.  Klin.  Med.  [Berlin],  40  {1902),  No.  1-4,  pp.  223-288;  abs.  in  Ztschr. 
Violet,  a.  Phys.  Ther.,  7  (  1904),  No.  9,  pp.  514,  515). — A  large  number  of  experiments 
led  the  author  to  conclude  that  inorganic  iron  salts  were  resorbed  in  the  duodenum, 
though  under  ordinary  physiological  conditions  the  amount  absorbed  is  very  small. 
The  form  in  which  iron  is  stored  and  other  related  topics  are  discussed.  Iron,  it  is 
stated,  is  largely  excreted  through  the  lower  portion  of  the  intestine,  and  only  a  very 
small  amount  through  the  kidneys. 

The  final  products  of  the  peptic  digestion  of  protein,  S.  Salaskine  and  Mme. 
E.  F.  Kovalowskaia  i'/Jmr.  Russ.  Fiz.  Khim.  Obsheh.,  1),  pp.  421-424;  abs. 

in  Bui,  Soc.  Chim.  Paris,  3.  ser.,  32  {1904),  No.  '■>■  pp-  583,  584).— The  results  obtained 
in  the  series  of  experiments  reported  confirm  Hoppe-Seyler's. belief  that  crystalliz- 
able  bodies  are  formed  from  protein  by  the  action  of  gastric  juice. 

Experiments  on  autodigestion  in  solutions  of  liver  proteids,  F.  Bottazzi 
(  Bol.  R.  Accad.  Med.  Genova,  18  (  1904),  No.  3;  abs.  in  Zentbl.  Physiol,  is  ( 1904),  No. 
4.  pp.  98-100). — The  experiments  were  carried  on  with  nucleo-proteids  extracted 
from  liver. 

Concerning  antialburnens,  F.  Rotarsky  {Zhur.   Russ.  Fiz.   Khim.   Obsheh.,  35 
I  inn.;),  pp.  424,  425;  abs.  in  Bui.  Soc.  Chim.  Paris,  8.  ser.,  32  1  1904),  No.  0.  pp. 
585).  —  Experiments  are  reported  and  discussed. 

Mucin  as  a  bacterial  product,  L.  F.  Rettger  {Jour.  Med.  Research,  10  {1903), 
No.  1,  pp.  101-108;  reprinted  in  Studies  Rockefeller  Inst.  Med.  Research,  l  {1904),  Art. 
16). — Mucin  ami  an  intermediate  body,  pseudomucin,  were  identified  as  products  of 
bacteria]  action. 

Concerning  the  connection  between  lability  and  activity  of  enzyms,  0. 
Loew  {Arch.  Physiol.  [Pfluger],  101  (." 04),  No.  1-2,  pp.  05-110).—  In  the  author's 
opinion  enzymic  activity  depends  upon  chemical  or  molecular  lability,  being  very 
probably  due  to  the  presence  of  keton  and  amido  groups.  This  lability  of  the  atomic 
groups  involves  a  condition  of  atomic  motion  which  may  be  regarded  as  kinetic 
energy.  This  would  he  maintained  by  the  free  atmospheric  heat  and  increased  by 
artificial  heat  up  to  a  certain  point  at  which  molecular  rearrangement  takes  place. 
These  and  other  theoretical  considerations  are  discussed  in  the  light  of  experimental 

evidence. 

The  regulation  of  heat  by  chemical  means  in  man,  J.  E.  Johansson  i  Skand. 
Arch.  Physiol.,  16  {1904),  No.  1-2,  pp.  88-93).  —  A  controversial  and  polemical  article. 
The  author  points  out  that  man  can  endure  a  very  low  temperature  without  chemical 
heat  regulation  if  the  muscles  are  perfectly  quiet.  If  the  cooling  is  carried  far  enough 
the  carbon-dioxid  excretion  increases;  that  is,  a  chemical  heat  regulation  takes  place. 

Testing  the  Sonden-Tigerstedt  respiration  apparatus,  Tora  Rosenberg 
{Skand.  Arch.  Physiol.,  10  {1904),  No.  1-2,  pp.  79-87).— The  accuracy  of  the  Sonden- 
Tigerstedt  respiration  apparatus  was  tested  by  burning  a  lamp  in  the  respiration 
chamber,  the  conclusion  being  reached  that  the  error  due  to  the  apparatus  was  only 
±0.76  gm.  C02. 

Concerning  rye  pollen  and  the  poison  in  it  which  causes  hay  fever,  Kam- 
mann  {Beitr.  Chun.  Physiol,  n.  Pathol.,  ~>  {1004),  No.  7-8,  pp.  346-354).— The  author 
studied  the  constituents  of  rye  pollen  and  their  properties,  identifying  an  albumin  as 
an  active  cause  of  hay  fever.  He  recognized  the  fact  that  the  pollen  of  other 
graminese  and  some  other  plants  also  possess  similar  toxic  bodies. 
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The  chemical  composition  and  feeding  value  of  rice  products,  C.  A.  Browne, 

Jr.  (Louisiana  Stas.  Unl.  77,  2.  ser.,  pp.  430- 4 '58,  figs.  0). — The  results  of  microscopical 
studies  of  lice  grain  are  reported,  together  with  analyses  of  rice  products  and 
adulterated  rice  brans,  and  the  results  of  artificial  digestion  experiments  and  of  an 
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experiment  with  steers  fed  rice  bran  and  rice  polish.  The  digestion  experiments 
with  steers  and  some  of  the  analyses  have  been  noted  from  another  publication  (  E. 
S.  R.,  15,  p.  288),  though  in  the  present  instance  the  data  regarding  the  digestion 
experiments  are  more  detailed. 

The  author  points  out  the  fact  that  rice  hulls  contain  a  high  percentage  of  woody 
matter  and  insoluble  silica,  which  has  a  detrimental  effect  on  their  feeding  value, 
the  sharp  silica  particles  often  causing  irritation  of  the  delicate  membranes  lining  the 
digestive  tract.     The  need  of  establishing  a  standard  for  rice  bran  is  spoken  of. 

"Judging  from  the  results  of  reliable  analyses,  rice  bran  should  contain  at  least  12 
per  cent  protein  ami  12  per  cent  fat,  though  an  excessive  amount  of  grits  or  broken 
rice  might  reduce  these  figures.  In  fixing  a  standard  more  stress  should  be  laid, 
therefore,  upon  the  maximum  of  fiber  and  ash.  Rice  bran  exceeding  10  percent 
fiber  or  9  per  cent  ash  should  be  regarded  with  suspicion.  These  limits  are  suggested, 
however,  only  tentatively,  as  the  analyses  of  many  samples  from  different  mills  are 
necessary  before  a  standard  can  be  fixed." 

Rice  bran  and  rice  polish  commonly  contain  grits  or  broken  rice  screenings  in 
varying  amounts.  Judged  by  composition  these  grains  have  a  high  feeding  value, 
but  the  author  points  out  that  many  of  the  broken  grains  pass  through  the  animal 
undigested. 

"These  fragments  of  rice  are  very  hard  to  break  up  and  are  not  easily  affected  by 
the  digestive  juices  of  the  animal.  Nearly  10  per  cent  of  the  dry  matter  in  the  excre- 
ment of  an  animal  fed  with  polish  consisted  of  undigested  <_rrits.  If  these  grits  could 
be  ground  up,  or  if  they  could  be  removed  during  milling,  the  digestibility  of  the 
feed  would  be  increased." 

Rice  feeds  are  frequently  found  to  be  unpalatable  owing  to  the  development  of 
rancidity.  A  number  of  determinations  w<  ~>  made  of  the  free  fatty  acids  in  oil  from 
rice  products.  The  amount  reported  varies  from  6.9  per  cent  in  oil  from  raw  rice  to 
83.5  per  cent  in  oil  from  very  rancid  rice  bran.  "The  unheated  bran  turned  very 
rancid;  this  change  went  on  very  slowly  in  the  heated  sample,  and  the  slight  increase 
observed  was  due  probably  to  the  natural  oxidation  which  all  oils  and  fats  undergo 
on  exposure  to  the  air."  The  author  recommends  heating  rice  bran  as  a  pre- 
ventive of  rancidity. 

"If  our  millers  could  subject  their  bran  as  soon  as  it  is  made  to  a  dry  heat  of  200 
degrees  Fahrenheit,  or  even  higher,  as  is  done  sometimes  in  the  kiln  drying  of  various 
feeds,  and  then  press  the  material  into  cake  form,  we  believe  all  dangers  of  rancidity 
would  be  removed." 

Another  method  for  the  prevention  of  rancidity  which  is  proposed  consists  in  the 
removal  of  a  part  of  the  oil.  This  the  author  believes  would  be  advantageous  as  the 
percentage  of  fat  is  quite  large  and  the  oil  would  have  a  commercial  value.  Fur- 
thermore, the  removal  of  the  oil  would  perhaps  counteract  the  laxative  effects  which 
have  been  noted  when  animals  are  fed  large  amounts  of  rice  bran. 

The  milling  of  rice,  feeding  of  rice  products  to  farm  animals,  the  fertilizing  value 
of  rice  products,  and  other  topics  are  also  discussed. 

The  composition  of  Texas  cotton-seed  meal,  H.  H.  Harrixgton  and  G.  S. 
Fkaps  (Texas  Sin.  Bui.  70,  pp.  15,  maps  2). — The  value  of  cotton-seed  products  is  dis- 
cussed, a  list  of  Texas  cotton-seed  oil  mills  is^given,  and  data  regarding  the  composi- 
tion of  Texas  cotton-seed  meals  reported. 

"Of  46  samples  of  Texas  meals  tested,  33  contained  over  7.5  per  cent  of  nitrogen, 
while  of  151  samples  of  meal  examined  in  9  other  States  only  8  contained  over  7.5 
per  cent  nitrogen. 

"Texas  cotton-seed  meals  on  the  average  are  richer  in  nitrogen  than  meal  from 
other  sections,  and,  therefore,  should  have  a  higher  commercial  value. 

"The  meals  richest  in  nitrogen  come  from  the  western  part  of  the  State;  those 
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lowest  in  nitrogen  from  the  East,  and  the  medium  grades  from  the  central  cotton- 
growing  region. 

"There  is  very  possibly  a  relation  between  the  rainfall  and  the  nitrogen  content 
of  cotton  seed,  the  seed  being  richer  in  more  arid  sections.  This  difference  may, 
however,  be  due  to  other  causes." 

Carob  beans  in  the  feeding  of  farm  animals  (Rev.  Gin.  Agron.  [Louvain},  IS 
(1904),  No.  3,  pp.  113-125). — A  summary  of  data  on  the  feeding  value  of  St.  .John's 
bread. 

A  summary  of  recent  American  work  on  feeding  stuffs,  C.  F.  Langworthy 
(  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Rpt.  1903,  pp.  513-536). — Data  regard- 
ing investigations  published  in  the  United  States  during  the  last  three  and  a  half 
years,  which  have  to  do  with  the  composition,  digestibility,  feeding  value,  adultera- 
tion, and  sophistication  of  feeding  stuffs,  and  related  topics  are  summarized  and 
discussed,  with  a  view  to  showing  the  scope  and  extent  of  the  work — particularly 
that  carried  on  at  the  experiment  stations. 

Feeding-stuff  inspection,  C.  D.Woods  and  J.  M.  Bartlett  {Maim  Sin.  Bui.  102, 
pp.  37-62). — In  carrying  out  the  provisions  of  the  State  feeding-stuff  law,  668  samples 
were  analyzed,  including  cotton-seed  meal,  sugar  and  flaxseed  meal,  linseed  meal, 
old  and  new  process,  gluten  meal  and  feed,  distillers'  grains,  a  mixed  feed  containing 
distillers'  grains,  calf  meal,  molasses  feed,  animal  meal,  beef  scrap,  and  similar  prod- 
ucts, poultry  feeds,  mixed  and  proprietary  feeds,  clover  meal,  bran,  flour,  and  red- 
dog  flour. 

In  general  the  feeding  stuffs  analyzed  corresponded  with  the  guaranteed  composi- 
tion. "The  gluten  feeds  run  considerably  under  the  guaranteed  percentage  of  pro- 
tein. .  .  .  The  seasons  of  1902  and  1903  were  unfavorable  to  corn,  and  it.  may  be 
that  another  season's  goods  may  contain  nearer  28  per  cent  protein.  In  compound- 
ing rations  it  will,  however,  probably  be  safer  to  discount  this  guarantee  somewhat." 

Commercial  feeding  stuffs  sold  in  Maryland  (Maryland  Agr.  Col.  Quart.,  1904, 
No.  24,  pp.  1-13). — According  to  the  provisions  of  the  State  feeding-stuff  law  analyses 
were  made  of  a  number  of  samples  of  Ajax  flake,  bran,  corn-and-cob  meal,  cotton- 
seed meal,  corn  oil-cake  meal,  dried  distillers'  grains,  gluten  feed,  hominy  meal. 
linseed  meal,  malt  sprouts,  meat  meal,  middlings,  red-dog  flour,  molasses  feed,  wheat 
screenings,  calf  meal,  mixed  and  proprietary  feeds,  and  poultry  feeds. 

Miscellaneous  analyses,  E.  F.  Ladd  (North  Dakota  Sta.  Rpt.  1903,  pp.  33-35). — 
Analyses  are  reported  of  wheat  bran  and  shorts,  stock  food,  prairie  grasses,  flax 
shive,  and  a  commercial  cattle  feed.     Some  of  the  data  reported  follow: 

Composition  of  prairie  grasses  andflaa  shive. 

[Water-free  basis.] 


Quack  grass 
Sand  grass.. 
Flax  shive.. 


Protein. 


/•.  ct. 
16.12 
9.06 
5.62 


Fat. 


P.  ct. 
4.60 

■1. 13 
3.46 


Nitrogen- 
free 
extract. 


P.  ct. 

44.04 
50.22 


Crude 
fiber. 


P.  Ct. 

25.93 
33.  16 

47.  17 


Ash. 


/\  a. 

'.>.  u 

5.13 
1.37 


Molasses  as  stock  feed  (  Demeter,  2  (1904),  N"-  8,  pp.  26,  27). — The  manufacture, 
feeding  value,  and  importance  of  molasses  feeds  is  briefly  discussed.  According  to 
the  author  one  of  the  chief  requirements  in  molasses  feeds  is  a  satisfactory  absorptive 
material.  "One  of  the  best  that  has  been  tried  is  finely  ground  bagasse."  Its 
absorptive  power  is  high,  and  "from  it  and  molasses  a  food  can  be  made  that  lias  70 
per  cent  of  digestible  carbohydrates." 

Alfalfa  and  beef  production  in  Argentina,  F.  W.  Bicknell  (  U.  S.  Dept.  Agr. 
Rpt.  77,  p{).  32,  pis.  6,  figs.  5). — Alfalfa  growing  and  its  relation  to  the  cattle-raising 
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industry  in  Argentina  arc  discussed  and  data  summarized  regarding  the  character  of 

the  cattle  raised,  export  trade,  profits  received,  and  related  topics.  According  to  the 
author,  "at  the  rate  of  one  animal  to  8J  acres,  the  usual  average  carrying  capacity  of 
native  grasses,  alfalfa  makes  land  for  grazing  purposes  worth  five  to  eight  times  as 
much  as  it  was  before  alfalfa  took  the  place  of  the  native  grasses. 

"The  proposition  to  feed  dry  alfalfa  and  corn  has  applied  only  to  steers  for  export 
alive,  but  it  is  hound  to  be  applied  also  to  those  destined  for  chilled  beef,  for  expe- 
rience is  gradually  teaching  Argentine  beef  producers  that  a  grass  or  alfalfa  fed  steer 
can  not  compete  with  a  corn-fed  steer.  The  latter  will  he  sounder,  more  solid,  and 
his  carcass  will  cut  up  to  much  better  advantage.  The  corn-fed  beef  is  worth  more 
to  the  pound,  because  it  is  firmer  and  has  less  water  in  it  than  that  of  animals  fattened 
on  green  alfalfa  or  grass  only." 

Alfalfa  is  fed  both  green  and  cured.  The  profits  in  raising  this  crop  for  hay  and 
methods  of  stacking  and  marketing  the  hay  are  spoken  of.  .Many  of  the  cattle  in 
Argentina  are  wild  and  difficult  to  handle.  Dehorning,  etc.,  are  facilitated  by  the 
use  of  a  long  chute  called  a  brete,  the  construction  of  which  is  described. 

Steer  and  lamb  feeding,  J.  J.  Vernon  {New  Mexico  Sta.  Bui.  50,  pp.  ./'.",  />/•-•'. 
6). — The  present  status  of  the  cattle  and  sheep  industry  in  New  Mexico,  the  manage- 
ment of  cattle  ranges,  and  similar  questions  are  discussed  and  experiments  to  deter- 
mine the  possibility  of  profitably  fattening  stock  under  existing  conditions  are 
reported.  In  the  sheltered  New  Mexico  valleys  the  climate  is  so  mild  that  animals 
need  no  protection  in  winter  except  such  as  is  afforded  by  a  wind-break. 

In  the  first  test  3  lots  of  3  steers,  each  weighing  about  1,900  lbs.,  were  fed  for  192 
days  during  the  winter.  On  alfalfa  hay  alone  the  steers  made  an  average  daily  gain 
of  1.36  lbs.  per  head;  those  fed  alfalfa  hay  and  shredded  Kafir-corn  stover,  1.49  lbs., 
and  those  fed  alfalfa  hay  and  shredded  corn  stover,  1.16  lbs.  The  feed  required  per 
pound  of  gain  was  17.82  lbs.  on  alfalfa  hay  alone,  and  the  cost  of  a  pound  of  gain 
0.24  cts.  Similar  values  for  the  Kafir-corn  stover  ration  were  15.23  lbs.  ami  5.  IS  cts., 
and  for  the  corn-stover  ration  17.93  lbs.  and  6.17  cts.  The  dressed  weight  was  great- 
est with  the  alfalfa  lot,  53.24  per  cent,  and  least  with  the  corn-stover  lot,  51.3  per 
cent. 

The  second  test  was  made  with  4  lots  of  8  steers  each  and  covered  70  days  in  the 
winter.  All  the  steers  were  fed  alfalfa  hay,  lot  1  receiving  in  addition  about  one- 
third  of  a  ration  of  corn,  lot  2  a  full  ration  of  corn,  and  lot  3  about  one-third  of  a 
ration  of  wheat,  and  bran  3:1.  The  average  daily  gain  ranged  from  1.22  lbs.  per 
head  with  lot  1  (alfalfa  and  a  limited  corn  ration)  to  1.62  lbs.  with  lot  3  (alfalfa  and 
mixed  grain).  In  the  case  of  the  latter  lot  the  smallest  amount  of  feed,  12.09  lbs., 
was  required  per  pound  of  gain,  and  the  greatest  quantity,  16.27  lbs.,  was  noted  with 
the  former  lot.  The  cost  of  feed  per  pound  of  gain  ranged  from  4.3  cts.  with  the 
steers  fed  alfalfa  only  to  6.59  cts.  with  those  fed  alfalfa  and  a  limited  corn  ration.  The 
dressed  weight  averaged  about  51  per  cent  of  the  live  weight  in  every  case. 

In  a  test  with  lambs  30  animals,  weighing  about  45  lbs.  each,  were  divided  into 
3  uniform  lots.  In  the  128  days  of  the  test  the  lambs  fed  alfalfa  hay  alone  made  an 
average  daily  gain  of  0.185  1b.;  those  fed  alfalfa  hay,  shredded  Kafir-corn  stover, 
shredded  corn  stover,  and  com,  0.233  lb.,  and  those  fed  alfalfa  hay,  shredded  Kafir- 
coin  stover,  and  shredded  corn  stover,  0.144  lb.,  the  cost  of  a  pound  of  gain  in  the  3 
cases  being  4.15,  5.27,  and  4.33  cts.  The  feed  required  per  pound  of  gain  ranged  from 
9,166  lbs.  with  lot  2  (fed  grain)  to  13.710  lbs.  with  lot  3  (alfalfa  hay  and  stover  with- 
out grain).  The  smallest  dressed  weight,  47.34  per  cent,  was  noted  with  the  latter 
lot,  and  the  greatest,  54.31  per  cent,  with  the  former. 

Among  the  conclusions  drawn  were  the  following: 

"The  results  of  these  experiments  indicate  that  feeding  steers  and  lambs  for  the 
local  markets  will  prove  remunerative  so  long  as  dealers  will  pay  the  same  price  for 
the  home-fed  product  that  they  must  pay  lor  the  imported  article  of  equal  quality. 
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"Beef  and  mutton,  of  a  quality  suitable  for  the  local  market  demands,  can  be  pro- 
duced by  feeding  alfalfa  hay  alone.  In  these  tests  the  addition  of  grain,  though 
rather  high  in  price,  showed  the  following  advantages  overfeeding  alfalfa  hay  alone: 
The  return  per  ton  for  the  alfalfa  hay  consumed  was  greater,  more  rapid  gains  were 
made,  the  feeding  period  was  shorter,  and  a  much  better  product  was  secured. 

"The  lambs  in  these  experiments  gave  a  greater  return  per  ton  for  the  alfalfa  hay 
fed  than  did  the  steers. 

"About  one  hundred  days  for  lambs  and  live  or  six  months  for  steers  is  a  sufficient 
time  in  which  to  fit  them  for  the  local  markets  when  fed  on  alfalfa  hay  alone.  It 
will  require  less  time  when  grain  is  fed  with  the  alfalfa  hay. 

"Frequent  weighing,  because  of  the  unavoidable  excitement,  is  probably  not  con- 
ducive to  rapid  gains  with  range-grown  steers." 

Summer  ranges  of  eastern  Nevada  sheep,  P.  B.  Kennedy  [Nevada  Sin.  Bui. 
.•7.5,  pp.  53,  pis.  31). — The  grazing  region  studied  lies  in  Eureka  and  Elko  counties. 
Special  attention  was  paid  to  the  plants  eaten,  injury  to  plants  by  grazing  and  tramp- 
ling, and  methods  of  handling  sheep.  The  principal  forage  plants  were  collected  for 
identification  and  analysis. 

In  the  author's  opinion  "there  is  plenty  of  forage  for  sheep  at  the  present  time 
on  the  eastern  Nevada  ranges. 

"Grasses  and  grass-like  plants  are  eaten  to  a  very  small  extent  by  sheep  during 
the  summer,  while  cattle  feed  almost  entirely  on  grasses.  The  forage  for  sheep 
during  the  summer  consists  for  the  most  part  of  sunflowers,  daisies,  leaves  of  different 
shrubs,  and  many  other  plants  commonly  spoken  of  as  'weeds.' 

"The  plants  which  appear  to  have  suffered  most  in  this  region  are  those  of  a 
shrubby  nature,  such  as  the  Indian  currant  or  snowberry,  wild  currants,  rosebushes, 
service  berry,  and  chokecherry.  The  sheep  are  responsible  for  the  most  part  for  the 
total  destruction  of  numerous  Indian  currant,  wild  currant,  and  rosebushes.  They 
eat  them  extensively  during  the  fall  months,  feeding  on  the  leaves  and  tender  young 
shoots  until  finally  the  main  stems  die  and  a  bunch  of  dry  sticks  remains.  Cattle, 
however,  are  exceedingly  destructive  to  the  service  berry  and  chokecherry. 

"At  the  present  time  many  of  the  ranges  are  better  adapted  for  the  raising  of 
sheep  than  for  cattle.  This  can  be  accounted  for  by  the  fact  that  the  grasses  which 
were  once  so  abundant  have  been  grazed  on  to  an  injurious  extent  by  cattle  and  have 
not  been  allowed  to  produce  seed,  while  the  'weeds'  have  been  left  untouched  and 
have  increased. 

"The  fact  that  water  is  frequently  scarce  in  the  late  summer  months  has  prevented 
the  ranges  from  being  overstocked  by  sheep." 

The  author  discusses  the  problem  of  the  control  of  sheep  and  cattle  ranges  and  the 
need  of  studies  of  the  feeding  value  of  forage  plants  now  growing  on  the  ranges  with 
a  view  to  devising  measures  for  restoring  those  which  have  been  overstocked  and 
keeping  them  in  good  condition. 

Some  of  the  plants  found  on  the  ranges  are  commonly  regarded  as  poisonous,  one 
of  the  principal  ones  being  the  poison  camas  (Zggadenux  paniculatm) ,  which  is  some- 
times called  poison  sego  lily  or  lobelia.  So  far  as  the  author  could  learn  no  serious 
loss  occurs  from  stock  eating  this  plant  in  the  spring,  and  he  considers  it  probable 
that  the  large  number  of  ewes  and  lambs  lost  at  this  time  die  from  maternal  or  other 
causes. 

Cape  v.  Turkey  mohair,  S.  B.  Rollings  {Agr.  Jour.  Cape  Good  Hope,  24  (1904), 
No.  5,  pp.  561-566,  fig*.  4).— In  an  article  quoted  from  the  Midland  News  a  number 
of  different  samples  of  mohair  from  the  Cape  of  Good  Hope  and  from  Turkey  are 
described. 

Pig  farming  and  bacon  curing,  W.  Frank  (Agr.  Jour.  Cape  Good  Hope,  24 
(1904),  Nos.  2,  p.  243;  3,  pp.  335,  336;  5,  pp.  574,  575).— A  summary  of  available 
information  with  special  reference  to  the  requirements  of  local  pig  raisers. 
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The  construction  of  pigsties  (Jour.  Bd.  Ayr.  [London'],  11  (1904),  No.  3,  pp. 
129-135). — Directions  are  given  for  the  construction  of  improved  pigsties. 

The  artificial  hatching  of  chickens  (Jour.  Bd.  Agr.  [London],  11  (1904),  No.  3, 
IH>.  135-143,  fig.  1). — Tests  of  the  artificial  hatching  of  chickens  carried  on  at  the 
poultry  farm  of  the  college  at  Reading  are  reported.  During  the  year  3,674  fertile  eggs 
have  been  tested  with  13  incubators  and  from  these  2,572  chickens  and  ducklings 
were  hatched.  The  incubators  were  kept  in  a  specially  constructed  incubator  house 
having  provisions  for  satisfactory  ventilation. 

"The  results  of  these  observations  prove  that  hatching  houses  can  be  successfully 
employed  on  a  larger  scale  than  has  hitherto  been  thought  desirable,  and  that  a  per- 
centage of  hatching  may  be  obtained  of  more  than  70,  even  where  the  operators  have 
not  had  much  experience.  But  to  secure  this  result  the  conditions  must  be  favorable, 
more  especially  in  respect  to  ventilation." 

The  rearing  and  management  of  chickens  {Jour.  Dept.  Agr.  and  Tech.  Instr. 
Ireland,  4  (1904),  No.  4,  pp.  672-676,  figs.  2). — A  general  discussion  of  the  subject. 
The  article  has  also  been  reprinted  as  one  of  the  Department  of  Agriculture  and 
Technical  Instruction  for  Ireland  leaflets  (No.  43). 

Cooperative  poultry  societies  in  Ireland,  II.  de  Courcy  (Jour.  Bd.  Agr.  [Lon- 
don], 11  (1904),  No.  2,  pp.  80-95,  figs.  5). — It  is  stated  that  the  poultry  industry  in 
Ireland  has  been  very  much  helped  by  the  work  of  a  number  of  societies  and  the 
present  article  describes  the  methods  followed  by  one  of  them,  the  Irish  Agricultural 
Organization  Society. 

Cooperation,  according  to  the  author,  "has  already  taught  the  farmers  and  cotters 
to  place  on  the  markets  produce  which,  in  freshness,  cleanliness,  quality,  and  general 
mode  of  treatment,  is  on  a  level  with  the  best  produce  of  other  countries,  and  it  has 
proved  by  demonstration  that  it  is  not  quantity  but  quality  which  pleases  customers, 
retains  their  custom,  and  produces  most  money." 
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The  college  dairy  herd,  II.  II.  Dean  (Ontario  Dairymen's  Assocs.  Rpts.  1903,  pp. 
155-161). — Individual  differences  in  the  cows  of  the  Ontario  Agricultural  College 
herd  are  pointed  out  and  the  improvement  of  dairy  herds  in  general  is  discussed. 

Some  experiments  on  the  passage  of  odoriferous  and  coloring  substances 
into  milk,  Dombrowsky  (Arch.  Hyg.,  50  (1904),  No.  2,  pp.  183-191). — Various 
substances  were  fed  to  a  goat.  Anise  and  fennel  seeds,  and  also  garlic  were  readily 
eaten,  the  odor  of  these  materials  passing  into  the  milk.  Garlic  produced  not  only 
the  characteristic  odor  of  this  substance,  but  also  a  very  disagreeable  taste  which 
persisted  for  a  long  time,  even  after  heating  and  cooling. 

The  odor  of  anise  and  fennel  was  not  disagreeable  nor  very  strong,  and  was 
removed  by  heating.  A -change  in  the  color  of  the  milk  was  produced  by  carrots 
and  chrysophanic  acid,  but  the  alteration  was  not  marked.  Alizarin  produced  a 
coloration  only  when  given  with  alkalis.  There  is  believed  to  be  practically  no 
danger  of  food  causing  marked  modification  in  the  color  of  milk.  .Slight  changes  in 
the  odor  are  produced  more  easily. 

The  absorption  of  odors  by  milk  was  also  studied.  The  odors  of  iodoform  and 
anise  oil  were  taken  up  readily  and  held  for  a  longtime.  The  odor  of  carbolic  acid 
was  taken  up  quickly,  but  readily  lost.  This  is  also  true  of  turpentine  and  formalin. 
The  odor  of  chlorid  of  lime  was  only  feebly  absorbed. 

The  composition  of  milk,  II.  D.  Richmond  (Analyst,29  (1904),  No.  339,  pp.  180- 
189). — The  average  composition  of  15,313  samples  of  milk  analyzed  during  1903  was 
as  follows:  Specific  gravity  1.0322,  total  solids  12.78  per  cent,  fat  3.83  per  cent,  and 
solids-not-fat  8.95  per  cent.  The  average  fat  content  of  the  morning  milk  was  3.62 
per  cent,  and  of  the  evening  milk  4.05  per  cent.     The  average  interval  between  the 
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morning  and  evening  milkings  was  10.8  hours,  and  between  the  evening  and  morn- 
ingmilkinga  13.2  hours. 

Analyses  of  this  character  have  been  made  at  the  same  laboratory  foraseriea  of 
years  and  the  results  have  sometimes  been  quoted  as  representing  the  average  com- 
position of  milk  in  England.  As  this,  however,  has  sometimes  been  disputed,  the 
author  considers  I  he  possibility  of  the  samples  analyzed  being  of  exceptional  quality. 
Milk  coming  from  farms  located  on  cretaceous  formations  showed  a  slightly  higher 
percentage  of  fat  than  the  milk  from  farms  located  on  sandstone  and  clay  formations, 
but  the  difference  is  not  believed  to  be  marked  enough  to  permit  of  any  sweeping 
assertions.  .The  difference  in  the  intervals  between  milkings,  noted  above,  is  also 
referred  to  as  a  cause  of  some  samples  being  low  in  fat. 

The  author  also  discusses  the  views  of  Storch  concerning  the  existence  of  a  mucoid 
membrane  surrounding  fat  globules,  and  concludes  that  the  theory  must  be  consid- 
ered as  disproved. 

Contribution  to  the  study  of  slowly  creaming  milks,  L.  Marcas  (Rev.  Gen. 
Lait,  3  (1904),  No.  16,  pp.  361-368). — Samples  of  slowly  creaming  milk  allowed  to 
separate  spontaneously  in  the  separator  and  also  subjected  to  centrifugal  separation, 
left  in  both  cases  more  fat  in  the  skim  milk  than  did  ordinary  milk.  As  a  general 
thing,  the  samples  of  slowly  creaming  milk  examined  were  richer  in  fat,  total  solids, 
and  ash  than  the  average  milk  furnished  the  dairy  at  which  the  investigations  were 
made.  Of  the  constituents  in  the  ash,  phosphoric  acid  and  lime  especially  were 
increased. 

On  the  breaking-  up  of  globules  of  fat  in  milk,  C.  Barthel  (  Rev.  G&n.  Lait,  3 
(1904),  No.  19,  pp.  434-440). — Milk  subjected  to  strong  mechanical  action  has  been 
reported  to  cream  less  perfectly  and  to  give  much  greater  differences  between  the 
Adams  and  Gottlieb  methods  of  analysis  than  the  same  milk  not  subjected  to  such 
agitation. 

The  author  believes  that  this  difference  is  due  to  the  breaking  up  of  the  fat  globules 
into  still  finer  globules,  and  in  this  article  reports  countings  of  the  number  of  glob- 
ules, both  before  and  after  churning  for  different  periods  ranging  from  5  to  90  min- 
utes. The  number  of  globules  increased  in  some  instances  from  about  3  million  to 
11  million  per  cubic  centimeter.  Determinations  of  the  percentage  of  fat  by  the 
Adams  method  showed  a  corresponding  decrease,  while  the  percentage  determined 
by  the  Gottlieb  method  remained  practically  constant. 

It  is  believed  that  the  Gottlieb  method  might  well  be  adopted  universally  as  a  stand- 
ard method  for  the  determination  of  fat  in  milk. 

Investigations  on  the  membrane  surrounding  fat  globules  in  milk,  W. 
Voltz  (Arch.  Physiol.  [Pfluger],  102  (1904),  No.  8-9,  pp.  378r4U) .—Chemical  inves- 
tigations extending  over  a  series  of  years  are  reported  in  detail,  from  which  the 
author  concludes  that  the  fat  globules  possess  a  firm  membrane  containing  nitroge- 
nous and  nonnitrogenous  organic  compounds,  lime,  phosphoric  acid,  magnesia,  and 
sulphur,  the  proportions  of  the  different  constituents  varying  greatly  in  the  different 
kinds  of  milk  under  investigation. 

The  proportion  of  nitrogen  to  ash  ranged  from  1:0.09  to  1: 14.7;  the  proportion  of 
organic  substances  to  ash,  1:0.01  to  1:0.86;  nitrogen  to  phosphorus,  100:0.15  to 
100: 15.5;  and  ash  to  phosphoric  acid,  100:0.34  to  100:48.43.  The  author  also  reports 
staining  the  membrane  with  carbol-fuchsin.  The  individual  globules  showed  great 
variation  in  the  intensity  with  which  the  membrane  was  stained.  The  membrane 
did  not  appear  to  be  homogeneous,  and  at  times  appeared  in  the  form  of  a  network. 

On  the  origin  of  lactose,  C.  Porcher  (Compt.  Rend.  Acad.  Sri.  Paris,  138  (1904), 
No.  13,  pp.  833-836). — In  order  to  determine  whether  lactose  is  formed  in  the  animal 
body  before  reaching  the  mammary  gland  or  is  formed  in  the  gland  itself,  the  author 
removed  the  mammary  glands  of  2  goats  and  examined  the  urine  before  and  after 
parturition. 
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In  neither  ease  was  sugar  present  in  the  urine  hefore  parturition,  hut  it  was  present 
in  large  quantities,  mainly  in  the  form  of  glucose,  after  parturition.  A  slight  amount 
of  lactose  found  in  the  urine  was  attributed  to  the  incomplete  removal  of  the  gland- 
ular tissue.  The  author  therefore  concludes  that  normally  the  glucose  is  transformed 
into  lactose  in  the  mammary  gland. 

On  the  origin  of  lactose,  C.  Porcuer  and  Commaxdeur  (Compt.  Rend.  Acad. 
Sri.  Paris,  138  (1904),  No.  14,  pp.  862-865).— A  study  of  the  urine  of  a  pregnant 
woman  suffering  with  diabetes  confirmed  the  author's  conclusions,  noted  above,  that 
normally  lactose  is  produced  from  glucose  in  the  mammary  gland. 

On  the  origin  of  lactose,  ('.  Porcher  (Compt.  Rend.  Arm!.  Sri.  Paris,  138  (1904), 
No.  IS,  pp.  924-926). — Observations  were  made  on  cows  affected  with  milk  fever,  the 
results  of  which,  along  with  those  obtained  in  previous  studies,  are  believed  to 
establish  thoroughly  the  role  of  the  mammary  gland  in  forming  milk  sugar  from 
glucose  brought  to  it  from  the  blood. 

On  the  decrease  in  the  citric-acid  content  of  milk  due  to  heating,  (I.  Ober- 
maier  (Arch.  Hyg.,50  (1904),  No.  /,  pp.  52-65). — The  fact  that  symptoms  of  infantile 
scurvy  often  appear  in  infants  fed  sterilized  milk,  and  the  fact  also  that  such  symp- 
toms tend  to  disappear  by  the  feeding  of  uncooked  milk  or  the  administration  of 
fruit  juices  containing  citric  acid,  led  the  author  to  make  determinations  of  citric  acid 
in  milk  subjected  to  heating  at  different  temperatures  for  varying  lengths  of  time. 

In  general,  heating  was  found  to  produce  a  notable  diminution  in  the  percentage 
of  citric  acid  which,  according  to  different  observers,  is  normally  from  0.18  to  0.25 
per  cent.  Heating  for  10  minutes  on  an  open  fire  caused  a  diminution  of  about  15 
per  cent  of  the  total  amount  present.  The  explanation  is  offered  for  this  change 
thai  the  citric  acid  exists  normally  in  milk  in  the  form  of  an  acid  salt,  calcium  bici- 
trate,  and  is  transformed  by  oxidation  during  heating  into  calcium  tricitrate,  which 
is  only  slightly  soluble.  Heating  at  80°  C.  produced  a  much  smaller  change  in  the 
content  of  citric  acid,  and  in  this  respect  pasteurization  at  that  temperature  is  better 
than  sterilization  at  100°. 

Influence  of  aeration  on  lactic  fermentation,  C.  Barthel  (Rev.  Gen.  Lait,  3 
(1904),  No.  13,  [>i>.  294-301). — Experimental  work  is  reported,  from  which  the  con- 
clusions are  drawn  that  aeration  retards  fermentation  in  milk  due  to  bacteria  belonging 
to  the  lactic-acid  group,  and  that  the  retardation  caused  by  aeration  is  still  further 
increased  by  the  lowering  of  the  temperature. 

Experimental  investigations  on  the  preservation  of  milk,  C.  Nicolle  and 
E.  Ducloux  (Rev.  Hug.  el  Police  Sanit.,  26  (1904),  No.  2;  abs.  in  Bui.  Inst.  Pasteur,  2 
(1904),  No.  11,  p.  504).—  Milk  kept  at  5°  C.  for  24  hours  showed  at  the  end  of  that 
time  10,800  bacteria  per  cubic  centimeter,  while  milk  kept  at  14°  showed  5,820,000 
bacteria,  showing  the  benefit  of  refrigeration  in  reducing  the  number  of  bacteria. 

Tests  were  also  made  of  hydrogen  peroxid  as  a  means  of  preserving  milk.  Hydro- 
gen peroxid  was  added  to  milk  to  the  extent  of  1  to  2  per  cent,  and  the  samples 
were  then  kept  at  temperatures  of  15,  22,  and  34°.  In  the  samples  treated  with 
hydrogen  peroxid  the  number  of  bacteria  diminished  during  the  first  10  hours,  fol- 
lowing which  the  number  of  bacteria  gradually  increased,  but  did  not  in  any  case 
equal  the  number  in  the  control  samples.  No  trace  of  the  antiseptic  was  found  in 
the  milk  after  several  hours. 

While  the  use  of  hydrogen  peroxid  has  an  advantage  over  pasteurization  in  not 
altering  the  constitution  of  the  milk,  it  does  not  destroy  the  pathogenic  bacteria. 

On  pasteurized  milk,  N.  Swellengrebel  (  Gentbl.  Bakt.  u.  Par.,  2.  Abt.,  12 
(1904);  No.  11-16,  pp.  440-448). — Bacteriological  examinations  of  pasteurized  milk 
sold  in  hermetically  sealed  bottles  in  Amsterdam  showed  a  wide  variation  in  the 
bacterial  content.  The  lowest  number  per  cubic  centimeter  found  was  290,  and  the 
highest  49,875.  Other  causes  than  the  temperature  of  pasteurization  were  believed 
to  influence  these  results. 
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Four  such  possible  causes  were  studied,  namely,  the  rubber  band  used  in  sealing 
the  bottles,  the  dried  milk  on  the  inner  surface  of  bottles  not  thoroughly  cleansed, 
the  formation  of  a  membrane  on  the  surface  of  the  milk  during  heating,  and  the  pro- 
duction of  foam  by  the  agitation  of  the  milk.  The  use  of  perfect  rubber  hands  and 
the  thorough  cleansing  of  the  bottles  were  instrumental  in  lessening  the  bacteria1! 
content.  In  order  to  prevent  the  formation  of  a  surface  membrane  and  foam,  it  is 
believed  to  be  better  to  heat  the  milk  for  a  longer  period  at  <>0  to  65°  C. 

It  is  noted  that  while  strong  agitation  prevents  the  formation  of  the  surface  mem- 
brane, it  favors  the  production  of  foam  and  is,  therefore,  not  to  be  recommended. 

Utilization  of  milk  as  food,  A.  Bonn  (Rev.  Gin.  Lait,  3  (1904),  Nos.  16,  pp. 
368-372 ;  17,  pp.  896-400). — This  is  a  brief  resume  of  legislation  and  regulations  con- 
cerning the  sale  of  milk  in  Germany,  England,  Belgium,  Denmark,  France,  Italy, 
Switzerland,  and  the  United  States. 

On  the  isolation  of  a  ferment-producing  enzym  in  cow's  milk  and  human 
milk,  J.  Stoklasa  (Arch.  Hyg.,50  (1904),  No.  ~,  PP- 165-181). — The  author  describes 
the  isolation  of  a  new  enzym  in  milk  having  the  power  of  fermenting  lactose.  The 
method  employed  in  the  isolation  of  this  enzym  is  described  in  detail. 

Milk  powder  prepared  at  the  cooperative  dairy  of  Oostcamp,  0.  Eitjyge  '  Rev. 
Gin.  Lait,  3  (1904),  Nos.  14,  pp.  320-325,  fig.  1;  17,  pp.  400-402).—  Notes  are  given  on 
the  preparation  and  properties  of  this  material,  and  several  analyses  are  reported. 
The  powder  prepared  from  whole  milk  contained  3.62-  per  cent  of  water,  5.67  per 
cent  ash,  26.75  per  cent  fat,  32.86  per  cent  casein,  and  31.10  per  cent  of  lactose. 

Waste  waters  from  dairies,  F.  Schoofs  (Rev.  Gen.  Lait,  3  (1904),  Nos.  14,  pp. 
313-319;  15,  pp.  344-352) . — This  gives  data  concerning  the  quantity  of  water  used  in 
creameries,  and  reports  results  of  chemical  and  bacteriological  studies  of  the  waste 
water. 

The  farm  separator:  Its  relation  to  the  creamery  and  to  the  creamery 
patron,  E.  H.Webster  (U.  S.  Dept.  Agr.,  Bureau  of  Animal  Industry  Bui.  59,  pp.  47). — 
Introductory  notes  are  given  on  dairying  in  the  West,  following  which  the  author 
points  out  the  advantages  derived  from  the  use  of  the  cream  separator  on  the  farm, 
discusses  rather  fully  the  proper  care  and  management  of  the  separator,  describes  the 
most  approved  methods  for  the  management  of  cream  on  the  farm,  reports  investi- 
gations made  in  Kansas  during  1903,  and  in  conclusion  presents  a  system  of  cream 
grading  which  was  recommended  by  the  author  and  adopted  by  a  creamery  company 
in  Kansas.  The  subject  is  discussed  first  from  the  standpoint  of  the  dairyman,  and, 
secondly,  from  the  standpoint  of  the  creamery.  It  is  distinctly  stated  that  the  sub- 
ject is  treated  wholly  from  the  standpoint  of  western  practice. 

The  experimental  work  reported  in  the  bulletin  was  performed  by  the  author  at 
Colby,  and  by  C.  E.  Gray  in  Topeka.  During  the  period  from  July  20  to  August  1, 
68  patrons  delivered  cream  at  the  receiving  station  at  Colby,  where  an  acid  test  was 
made  of  every  can  received.  The  data  obtained  are  tabulated.  The  acidity  of  the 
milking  of  the  morning  on  which  delivery  was  made  averaged  9.3,  as  determined  by 
.Mann's  acid  test;  of  the  evening  before,  22.1,  and  of  the  morning  before,  29.5.  From 
30  to  50  per  cent  of  the  cream  received  each  day  was  sweet. 

Maximum  and  minimum  temperatures  at  Colby  during  the  period  are  reported*, 
and  the  conclusion  is  drawn  that  the  factor  of  temperature  has  considerable  influence 
on  the  acidity  of  the  cream.  When  the  deliveries  were  made  on  alternate  days  only 
a  few  patrons  delivered  sweet  cream,  and  these  were  provided  with  means  for  cool- 
ing the  cream  quickly  and  keeping  it  cool  until  delivered.  Many  other  facts  were 
brought  out,  such  as  the  irregular  methods  followed  in  the  delivery  of  cream,  varia- 
tions in  the  size  of  the  cans  used,  etc. 

Part  of  the  cream  received  at  the  Colby  station  was  pasteurized,  and  all  of  it  was 
shipped  to  a  creamery  in  Topeka,  where  observations  were  made  on  the  temperature, 
acidity,  and  condition  of  the  cream.     Cream  showing  an  average  acid  test  of  10.21 
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when  pasteurized  was  found  on  arrival  at  destination,  24  hours  later,  to  have  increased 
in  acidity  to  16. 14.  Pasteurized  cream  2  days  in  transit  showed  an  acid  test  of  12.28 
before  shipment  and  30.88  after.  The  corresponding  figures  for  unpasteurized  cream, 
1  day  on  the  road,  were  21  and  33.8;  and  2  days  on  the  road,  26.5  and  38.5. 

The  cream  was  also  graded  before  and  after  shipment,  according  to  the  system 
de\  ised  by  the  author.  Detailed  data  are  given  in  tabular  form  relative  to  the  ship- 
ments of  both  the  pasteurized  and  unpasteurized  cream.  Several  conclusions  are 
drawn  from  the  results  obtained.  "  One  important  deduction  from  this  work  is  that 
it  does  not  pay  to  pasteurize  sour  cream  at  the  shipping  station." 

The  system  of  grading  cream,  devised  by  the  author,  is  based  upon  the  acid  test  as 
giving  a  very  fair  indication  of  the  quality  of  the  cream.  In  the  creamery  adopting 
this  system  the  dividing  line  between  grades  1  and  2  was  made  at  15  by  Mann's  acid 
test.  Detailed  instructions  for  making  this  test  by  the  use  of  alkaline  tablets  are 
given  in  the  bulletin.  It  is  believed  that  this  system  of  grading  cream  will  go  a  long 
way  toward  making  a  line  of  demarcation  between  good  and  bad  cream. 

Recent  investigations  regarding-  the  factors  that  control  water  content 
in  butter,  F.  T.  Shutt  (Ontario  Dairymen's  Assocs.  Epts.  1903,  pp.  80-86). — This  is 
a  brief  summary  of  investigations  relating  to  the  factors  affecting  the  percentages  of 
water  and  salt  in  butter,  details  of  which  are  to  appear  soon  in  bulletin  form. 
Some  of  the  results  regarding  the  water  content  maybe  noted  as  follows:  The  higher 
the  churning  temperature  within  reasonable  limits  the  higher  the  water  content. 
The  high  temperature  of  wash  water  also  tended  to  a  high  moisture  content,  and 
vice  versa. 

It  was  found  that  a  high  churning  temperature  could  not  be  sufficiently  corrected 
by  using  cold  wash  water.  The  larger  the  granules  the  more  water  the  butter  con- 
tained. The  water  content  was  not  affected  by  allowing  the  butter  to  drip  from  10 
to  30  minutes  after  washing.  Unsalted  butter  contained  slightly  more  water  than 
salted  butter.  Working  slightly  before  salting  did  not  materially  affect  the  water 
content.  Increasing  the  period  between  salting  and  working  reduced  the  percentage 
of  water. 

Some  of  the  factors  affecting  the  salt  content  of  butter  were  as  follows:  Decreasing 
the  temperature  of  the  wash  water  lessened  the  salt  content  of  the  butter.  The  larger 
the  granules  the  higher  the  percentage  of  salt.  The  heavier  the  salting  the  more  salt 
was  retained  in  the  finished  product.  An  interval  of  24  hours  between  salting  and 
working  decreased  the  salt  content  as  compared  with  salting  after  24  hours  and  work- 
ing at  once. 

On  the  causes  of  the  changes  occurring  in  canned  butter,  L.  A.  Rogers 
(Centbl.  Bakt.  >i.  Par.,  2.  Abt.,  12  [inn.',),  .Vox.  11-16,  pp.  38S-39G;  19-21,  pp.  597- 
602  i.  -This  is  an  account  of  investigations  also  published  in  another  form  as  Bulletin 
57  of  the  Bureau  of  Animal  Industry  (E.  S.  R.,  15,  p.  1116). 

Contribution  to  the  study  of  the  butters  of  the  Vendee,  P.  TorciiARn  and  L. 
Bonxetat  (  Hiil.  Mens.  Off.  Renseignements  Agr.,  3  (1904),  Apr.,  pp.  433,  434)- — Anal- 
yses are  reported  of  several  samples  of  butter  made  from  cream  which  had  been 
separated  by  slowly  heating  the  milk  at  a  temperature  of  80  to  85°  C.  for  .">  or  4  hours. 
The  fat  content  of  the  butter  was  low,  ranging  from  76.8  to  82.5  per  cent;  while  the 
casein  was  proportionately  increased.     The  butter  has  poor  keeping  qualties. 

On  the  physical  constitution  of  butter,  M.  Peat  (  Rev.  Gin.  Lait,  3  (1904),  Nos. 
in,  pp.  W4r-228,  jigs.  3;  1 1,  pp.  247-252).— Physical  studies  of  samples  of  butter  desig- 
nated opaque,  clear,  and  mottled  are  reported 

Note  on  some  physical  constants  obtained  with  margarin,  E.  Russell  and 
V.  II.  Kirkham  (Analyst,  29  (1004),  No.  340,  pp.  206-208). — Considerable  variation 
in  the  composition  of  margarin  is  believed  to  be  demonstrated  by  the  analytical  data 
for  15  samples  which  are  reported. 
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Export  butter,  J.  W.  Mitchell  (Ontario  Dairymen's  Assocs.  Rpts.  1908,  pp.  17.',- 
182). — Some  <>i'  the  requisites  of  butter  for  export  are  briefly  stated,  and  the  manu- 
facture of  such  butter  is  discussed. 

Studies  on  whey  butter,  (!.  Fascetti  {Rev.  Gin.  Lait,  3  (1904),  No.  18,  pp.  409- 
416). — In  sonic  of  the  cheese  factories  in  Italy  butter  is  made  from  the  fatty  material 
( lurches  )  obtained  from  whey  by  acidification  and  heating  at  75  to  80°  C.  The  butter 
made  from  this  fat  is  of  inferior  quality  and  is  sometimes  nsed  to  adulterate  butter 
made  from  cream.  The  author's  method  of  detecting  such  butter,  either  alone  or  in 
mixtures,  depends  upon  the  staining  of  the  albuminous  material  associated  will:  the 
fat  globules.  An  alcoholic  solution  of  roccellin,  obtained  from  the  lichen  Rocella 
tinctoria,  was  found  suitable  for  this  purpose.  A  small  quantity  of  the  coloring  mate- 
rial in  solution  is  incorporated  with  the  butter  and  the  mixture  is  examined  under  a 
microscope,  butter  made  from  cream  showing  no  coloration,  while  samples  contain- 
ing "lurches  "  butter  are  more  or  less  extensively  colored,  depending  upon  the 
quantity  present. 

On  some  constituents  of  Emmenthaler  cheese,  E.  Winterstein  (Ztschr. 
Physiol.  Chem.,  41  (1904),  No.  '»',  pp.  485-504). — This  is  in  continuation  of  investiga- 
tions previously  reported  (E.  S.  R.,  14,  p.  696). 

The  author  finds  in  Emmenthaler  cheese  a  series  of  nitrogenous  products  which 
may  be  looked  upon  as  primary  cleavage  products  of  the  proteids  of  the  fresh  cheese. 
These  are  glycocoll,  alanin,  amido-valeric  acid,  leucin,  carbo-pyrrolic  acid,  aspartic 
acid,  glutaminic  acid,  tryptophane,  histidin,  and  lysin.  Oxyamido  acids  are  also 
probably  present.  The  amounts  of  the  different  cleavage  products  were  not  constant. 
In  addition  to  the  substances  named  simpler  products  were  found,  as  follows:  Tetra- 
methylenediamin,  guanidin,  pentamethylenediamin,  and  ammonia. 

It  is  believed  that  tetramethylenediamin  and  guanidin  are  derived  from  arginin, 
and  pentamethylenediamin  from  lysin,  and  that  this  change  is  brought  about  by  the 
bacteria  present  in  cheese.  In  addition  to  the  crystalline  cleavage  products,  pep- 
tones are  also  present,  of  which  two  are  described.  In  the  ripened  cheese,  more- 
over, nuclein  bases  and  cholin  were  also  found.  The  nitrogen-free  constituents 
include  succinic  acid,  citric  acid,  and  also  lactic  acid. 

The  present  status  of  the  question  of  cheese  ripening1,  W.  Winkler  ( ( i  nthl. 
Bald.  u.  Par.,  ..'.  Abt.,  12  (1904),  Nos.  4-5,  pp.  97-105;  9-10,  pp.  273-289).—  The 
literature  relating  to  the  ripening  of  hard  cheese  is  critically  reviewed,  a  bibliography 
being  appended  to  the  article. 

On  the  importance  of  strictly  anaerobic  butyric-acid  bacteria  in  the  ripen- 
ing of  hard  cheese,  A.  Rodella  (Centbl.  Bakt.  a.  Bar.,  2.  Abt.,  12  (1904),  No.  1-3, 
pp.  32-89). — This  is  a  discussion  of  this  subject  based,  to  a  large  extent,  upon  recently 
published  work  of  the  author.  Such  bacteria  are  believed  to  play  an  important  part 
in  the  ripening  process. 

On  the  distribution  of  the  bacteria  in  Grana  cheese,  C.  Gorini  ( Centbl.  Bakt. 
u.  I'm:.  2.  Alt.,  12  (  f904),  No.  1-3,  pp.  73-31.  pi.  1;  Rev.  din.  Lait,  3  (1904),  No.  13, 
pp.  289-293,  pi.  /). — It  was  found  that  in  this  Italian  cheese  the  bacteria  were  in 
part  uniformly  distributed  throughout  the  mass,  and  in  part  aggregated  in  colonies 
of  different  sizes  which  were  irregularly  distributed.  This  irregular  distribution  of 
the  bacteria  serves  to  increase  the  causes  of  error  in  quantitative  bacteriological 
examination. 

On  the  swelling  of  Edam  cheese,  F.  W.  J.  Boekiiout  and  J.  J.  Ott  de  Vries 
(Centlil.  Bakl.  u.  Par.,  ..'.  Abt,  12  (1904),  No.  1-3,  pp.  89-93,  pi,  1).—A  short  thick 
bacillus  growing  readily  on  gelatin  was  obtained  in  a  cheese  factory,  where  the  pro- 
duction of  gassy  cheese  had  long  been  a  source  of  trouble,  and  used  in  experiments 
to  determine  the  nature  of  this  trouble. 

Whey  gelatin  was  inoculated  with  this  micro-organism  and  the  gas  collected  and 
analyzed.     In  11  experiments  from  27.7  to  52.8  cc.  of  gas  was  obtained  from  160  cc. 
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of  whey.  The  proportion  of  oxygen  to  carbon  dioxid  in  this  gas  varied  from  1  : 2.5l 
to  1  : 1.45.  Only  a  portion  of  the  sugar  in  the  whey  was  found  to  take  part  in  the 
formation  of  these  gases.  In  further  experiments  it  was  found  that  this  micro- 
organism would  not  grow  in  the  presence  of  over  0.3  per  cent  of  lactic  acid.  It  has 
been  found  possible  in  practice  to  lessen  the  production  of  gas  by  the  addition  of 
potassium  nitrate.  This  was  found  experimentally  to  be  converted  into  potassium 
nitrite,  which  was  finally  also  decomposed.  Sodium  or  potassium  chlorate  used  in 
place  of  the  potassium  nitrite  were  also  reduced  in  a  similar  manner. 

In  the  production  of  gas  where  the  atmospheric  oxygen  is  excluded  and  the  free 
oxygen  contained  in  the  cheese  is  soon  used  up,  this  micro-organism  apparently 
decomposes  the  milk  sugar;  but  when  a  more  available  source  of  oxygen,  such  as 
potassium  nitrate,  is  present,  this  substance  is  apparently  utilized  first.  When  the 
added  potassium  nitrate  was  insufficient  the  milk  sugar  was  also  attacked.  The 
addition,  therefore,  of  potassium  nitrate  furnishes  the  micro-organism  with  oxygen 
in  a  more  readily  assimilable  form  than  the  oxygen  of  milk  sugar,  and  also  favors  the 
transformation  of  milk  sugar  into  lactic  acid,  which  tends  to  check  the  growth  of 
the  gas-producing  micro-organisrn. 

On  a  slime-producing-  organism  belonging  to  the  Bacterium  guntheri 
group,  and  the  serious  trouble  caused  by  it  in  an  Emman thaler  cheese  fac- 
tory, R.  Burri  (Centbl.  Unit.  u.  Par.,  2.  Alt.,  12  {1904),  Nos.  6-8,  pp.  192-204;  11-16, 
pp.  S71-388). — In  a  cheese  factory  in  Switzerland  considerable  trouble  was  experi- 
enced by  the  whey  in  the  cheese  becoming  ropy  within  8  to  12  hours  after  the  cheese 
was  put  in  the  press.  Such  cheese  was  very  much  injured  in  appearance  and  tended 
to  decompose  early. 

The  investigation  of  this  trouble  by  the  author  showed  the  causal  agent  to  be  a 
micro-organism  not  previously  descrihed,  but  resembling  in  its  morphological  and 
cultural  characteristics  Bacterium  guntheri.  This  micro-organism  produced  ropiness 
in  milk  at  a  temperature  of  37  to  40°  C,  and  also  brought  about  corresponding 
changes  in  cheese  made  from  inoculated  milk.  The  whey  in  such  cheese  was  ex- 
pressed only  with  great  difficulty.  The  micro-organism  was  found  in  fresh  milk 
obtained  with  great  precautions  to  prevent  infection. 

It  is  therefore  believed  that  the  micro-organism  was  present  in  the  udder.  It  was 
not  found  outside  of  milk  and  cheese.  The  changes  brought  about  in  milk  by  this 
micro-organism  are  similar  to  those  previously  described  by  other  authors. 

The  preservation  and  safe  transportation  of  butter  and  cheese,  J.  A.  Run- 
dick  {Ontario  Dairymen's  Assocs.  Rpts.  1903,  pp.  141-151,  170,  171). — This  is  a  general 
discussion  of  this  subject,  in  which  experimental  data  are  reported  on  the  loss  in 
weight  of  cheese  during  curing,  and  also  as  affected  by  coating  with  paraffin. 

The  international  dairy  federation  and  international  dairy  congresses 
(U.  S.  Dept.  Agr.,  Bureau  of  Animal  Industry  Circ.  46,  pp.  14)- — This  contains  an 
account  of  the  First  International  Dairy  Congress,  held  at  Brussels  in  September, 
1903,  and  information  concerning  the  second  congress,  which  it  is  proposed  to  hold 
at  Paris  in  1905.  The  United  States  was  represented  on  the  permanent  international 
dairy  committee  by  the  late  H.  E.  Alvord,  of  this  Department. 

A  provisional  committee  for  the  United  States  has  been  appointed  for  the  purpose 
of  arousing  an  interest  in  the  international  dairy  movement,  and  an  effort  is  being 
made  to  have  the  dairy  interests  of  the  United  States  fully  represented  in  the  Inter- 
national Dairy  Congress  and  International  Dairy  Exposition  to  be  held  at  Paris  in 
October,  1905. 

The  dairy  situation,  W.  D.  Hoard  (Ann-  Rpt-  New  Jersey  State  Bd.  Agr.,  31 
(1903),  pp.  289-310). — Needed  changes  in  dairy  methods  are  pointed  out  in  this 
address. 

Dairy  management  in  New  Jersey,  E.  B.  Voorhees  (Ann.  Rpt.  New  Jersey  State 
Bd.  Agr.,  31  (1903),  pp.  263-287).—  This  is  a  general  discussion  of  this  subject,  includ- 
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ing  considerable  statistical  matter  and  results  of  experiments  at  the  New  Jersey 
Station. 

Report  of  the  dairy  institute  at  Proskau,  1904  (Ber.  Tat.  Miichw.  Inst.  Pros- 
kau,  1904,  pp.  ■-'..). — This  is  a  general  review  of  the  work  of  the  institute  during  the 
year  ended  April  1,  1904. 

Annual  reports  of  the  dairymen's  associations  of  the  Province  of  Ontario, 
1903  i  Ontario  Dairymen's  Assoes.  Jlj>ts.  190S,pp.  190). — Among  the  papers  presented 
at  the  meetings  of  the  associations  of  Western  and  Eastern  Ontario,  and  published 
here  in  full,  are  the  following:  Chemical  Notes  for  1903,  by  W.  1'.  Gamble;  Cleanli- 
ness and  Sanitary  Conditions  of  Factories,  by  W.  G.  Medd;  Bacteriological  Notes  on 
Butter,  by  F.  C.  Harrison;  The  Use  of  Acidimeter,  by  F.  Herns;  Judging  Cheese,  by 
R.  M.  Ballantyne;  Defects  of  Canadian  Butter,  by  I'.  \V.  McLagan;  The  Best  Methods 
of  Caring  for,  Delivering,  and  Determining  the  Value  of  Cream,  by  J.  A.  McFeeters; 
Managing  a  Herd  for  Profit,  by  Adda  F.  Howie;  The  Cooling  of  I  uring  Rooms,  by 
W.  A.  Bothwell;  Ripening  Cream,  Churning,  and  Packing  Creamery  Butter,  by 
J.  C.  Bell;  The  Requirements  of  the  Export  Butter  Trade,  by  A.  Smith;  Experi- 
ments in  Ripening  Cheese  at  Various  Temperatures,  by  H.  II.  Dean;  The  Selection, 
Care,  and  Feed  of  the  Dairy  Cow,  by  H.  Glendinning;  Hints  on  Ventilation,  by 
J.  A.  Ruddick;  Footprints  in  the  March  of  Modern  Dairying,  by  T.  McGillicuddy; 
Dairy  Instruction  at  the  Agricultural  College,  by  II.  H.  Dean,  and  The  Transporta- 
tion of  Dairy  Products,  by  J.  A.  Ruddick.  Other  articles  not  included  in  the  above 
list  are  noted  above. 

VETERINARY  SCIENCE  AND  PRACTICE. 

Alexins  and  bactericidal  substances  of  normal  serum,  V.  Pirenne  (Centbl. 

Bald.  u.  Par.,  1.  Abt.,  <>ri<j.,  36  (1904),  Nos.  2,  pp.  256-266;  3,  j'j>.  388-397).—  The 
present  investigations  were  undertaken  for  the  purpose  of  determining  the  bacteri- 
cidal action  of  rat  serum  toward  anthrax  and  other  organisms,  and  also  whether  such 
action  was  due  to  one  specific  substance  or  to  several  causes.  It  was  found  that 
Bacillus  mesentericus,  J!,  subtilis,  B.  megatherium,  and  B.  mycoides  were  as  quickly 
destroyed  by  rat  serum  as  was  B.  antliracis. 

Notes  are  also  given  on  the  effect  of  heating  rat  serum,  agglutination  caused  by 
the  serum,  filtration,  and  neutralization  of  the  serum.  Normal  rat  serum  possesses, 
even  after  heating  to  56°  C,  a  bactericidal  action  of  bacilli  of  the  anthrax  group. 
This  action  is  apparently  not  due  to  alexins,  immune  bodies,  or  agglutinins.  In 
general,  however,  the  bactericidal  power  of  sera  is  of  special  importance  when  it 
results  from  the  combined  action  of  an  alexin  and  an  immune  body. 

Bacterial  hemolysins  and  antihemolysins,  R.  KRAUsand  B.  Lipschutz  (Ztschr. 
Hyg.  n.  Tnfectionskrank.,  .'/<!  (1904),  No.  1,  pp.  49-67). — The  authors  carried  on  exper- 
iments with  tetanolysin,  staphylolysin,  and  vibriolysin.  The  amount  of  lysin 
required  to  dissolve  5  cc.  defibrinated  rabbit's  blood  in  0.85  per  cent  salt  solution 
within  4  hours,  at  a  temperature  of  37°  C,  was  taken  as  the  hemolytic  dose. 

By  adding  an  appropriate  quantity  of  antihemolysin  it  was  found  possible  to  pro- 
tect red  blood  corpuscles  against  the  action  of  the  hemolysin.  The  greater  the  toxic- 
ity of  the  lysin,  the  more  rapid  its  injury  to  the  cells,  and  the  greater  its  affinity  for 
the  blood  cells  the  more  antihemolysin  is  required  to  neutralize  it.  Comparative 
experiments  with  normal  and  immune  antihemolysins  showed  that  these  differ  only 
in  the  intensity  of  their  action  and  not  in  their  essential  nature. 

The  influence  of  the  stromata  and  liquid  of  laked  corpuscles  on  the  pro- 
duction of  hemolysins  and  agglutinins,  G.  N.  Stewart  (Amer.Jour.  Physiol,  11 
(1904),  No.  3,  pp.  250-281). — Rabbits  and  guinea  pigs  were  used  as  experimental 
animals  in  these  investigations.  It  was  found  that  the  stromata  and  hemoglobin- 
containing  liquid  of  blood  corpuscles,  after  laking  by  the  use  of  reagents,  stimulate 
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the  production  of  specific  hemolytic  and  agglutinating  substances  when  injected  into 
animals  of  another  species.  Blood  corpuscles  fixed  by  formaldehyde  cause  the  pro- 
duction of  agglutinins  and  hemolysins  and  are  in  turn  susceptible  to  agglutination 
by  specific  sera. 

Normal  agglutinins,  R.  Schellek  (  Centbl.  Bakt.  u.  Par.,  1.  Abt.,  Orig.,  36  (  1904), 
No.  3,  pp.  4&7-441  I- — On  the  basis  of  his  experiments  the  author  concludes  thai  nor- 
mal horse  serum  agglutinates  typhoid  bacilli  in  dilutions  of  1:100.  Dead  typhoid 
bacilli  are  similarly  agglutinated  at  temperatures  of  60  to  62°  C.  Distinction  is  made 
by  the  author  between  agglutinins  and  agglutinoids  in  normal  immune  sera. 

Epizootic  lymphangitis,  Gkay  (Rhodesian  Agr.  Jour.,  1  {1904),  No.  4,  PP-  7S- 
80). — The  symptoms  and  etiology  of  this  disease  are  briefly  described.  It  is  said  to 
be  amenable  to  treatment  if  taken  in  time.  Carbolic  acid  and  other  antiseptics  arg 
recommended. 

The  varieties  of  Bacillus  cedematis  maligni,  Kiesten  {Arch.  Wiss.  u.  I'rakt. 
Tierh.,30  {1904)  No.  3,  pp.  223-260). — The  purpose  of  these  investigations  was  to 
determine  whether  the  bacillus  of  malignant  edema  is  a  sharply  defined  and  invari- 
able species  or  a  group  of  varieties.  The  literature  of  the  subject  is  critically  dis^ 
cussed  in  connection  with  an  extensive  bibliography. 

The  author  describes  in  detail  a  number  of  types  of  this  organism  as  determined 
by  morphological,  biological,  and  pathogenic  properties.  It  is  concluded  that  the 
edema  bacillus,  like  many  other  bacterial  species,  forms  a  group  of  varieties  which 
may  readily  be  distinguished.  The  most  of  the  varieties  are  only  slightly  or  not  at 
all  pathogenic. 

A  comparison  of  Klein's  yeaet  with  other  pathogenic  yeasts,  E.  Cohn 
{Centbl.  Bakt.  u.  Par.,  1.  Abt.,  Orig.,  36  {1904),  No.  3,  pp.  369-379).—  The  experi- 
mental investigations  with  .pathogenic  yeasts  are  briefly  described.  Attention  is 
called  to  the  necessity  of  giving  strict  heed  to  the  age  and  other  conditions  of  yeast 
cultures  in  studying  their  biology  and  pathogenic  action. 

Relations  of  Federal  Government  to  control  of  contagious  diseases  of  ani- 
mals, D.  E.  Salmon  (V.  S.  Dept.  Ayr.  Yearbook  1903,  pp.  491-506). — The  work  of 
this  Department  in  preventing  the  spread  of  contagious  diseases  of  animals  is  out- 
lined with  notes  on  the  diseases  to  which  most  attention  is  given,  the  necessity  of  the 
control  of  contagion  by  the  Federal  Government,  and  the  results  obtained.  Particular 
attention  is  given  to  the  discussion  of  sheep  scab,  cattle  scab,  and  Texas  fever. 

Report  of  the  veterinarian,  L.  Van  Es  {North  Dakota,  Sta.  Rpt.  1903,  pp.  1. '4-131, 
pis,  3,  figs.  4)- — During  the  short  time  the  veterinarian  has  been  connected  with  the 
station  his  work  has  consisted  of  field  and  laboratory  investigations  on  various  live- 
stock diseases. 

Some  active  work  has  been  begun,  particular  attention  being  paid  to  the  scab  or 
scabies  among  station  cattle.  As  the  conditions  at  the  station  are  in  a  large  degree 
similar  to  those  prevailing  throughout  the  State,  the  methods  adopted  are  described 
at  length.  The  treatment  consists  of  dipping  animals,  for  which  purpose  two  types 
of  apparatus  are  in  use;  one  for  large  herds  where  the  animals  are  driven  through 
the  vat.  the  other  for  use  on  a  smaller  scale,  which  consists  of  a  small  vat  in  the 
ground  and  movable  cage  in  which  the  animal  is  placed  and  lowered  into  the  tank. 
The  dipping  fluid  used  was  a  lime  and  sulphur  mixture. 

In  cooperation  with  the  assistant  botanist,  experiments  were  begun  to  study  the 
effect  of  the  ingestion  of  Zygadenus  elegans  on  animals.  A  number  of  cases  of  stock 
poisoning  have  been  attributed  to  this  plant  and  investigations  were  conducted  with 
a  view  to  determining  its  poisonous  properties.  Only  a  small  quantity  of  the  plant 
could  be  obtained  when  the  work  was  done,  but  with  this  rabbits  were  fed  or  received 
hypodermic  injections  of  extracts  made  from  the  plant.  In  most  cases  negative 
results  were  obtained  and  efforts  will  be  made  to  continue  experiments  not  only  on 
rabbits,  but  cattle  and  sheep  during  the  coming  season. 
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The  Bacteriological  Institute  at  Landsberg  and  the  preparation  and  test- 
ing of  sera,  Schubert  {Deut.  Tierarztl.  Wchnschr.,  12  (1904),  No.  18,  pp.  169-172). — 
A  detailed  account  is  given  of  the  sera  prepared  in  this  institute  for  use  in  the  treat- 
ment of  swine  erysipelas,  swine  plague,  hog  cholera,  fowl  cholera,  ami  septic  pneu- 
monia of  calves. 

Combating  bovine  tuberculosis,  <i.  Mazzini  (Gior.  R.  Soc.  ed  Accad.  Vet.  Ital.', 
53  (1904),  Ko.  23,  pp.  540-544)- — A  short  outline  is  presented  of  various  methods 
which  have  been  suggested  for  controlling  tuberculosis  in  cattle,  including  that  of 
von  Behring.  Attention  is  called  to  the  danger  from  consuming  the  milk  and  meat 
of  tuberculous  animals,  and  to  the  necessity  of  more  severe  methods  in  controlling 
the  disease  in  Italy. 

The  effect  of  treatment  with  hetol  upon  inoculation  tuberculosis  of  guinea 
pigs  and  rabbits,  A.  Hoffmann  (Arrli.  Wiss.  u.  Prakt.  Tierh.,  SO  (1904),  No.  1-2, 
pp.  162-187). — The  literature  relating  to  the  treatment  of  tuberculosis  by  the  use  of 
hetol  is  critically  reviewed.  The  chemical  nature  of  hetol  is  discussed.  In  healthy 
rabbits  and  guinea  pigs  hetol  in  doses  of  1  cc.  of  a  1  per  cent  solution  produced  slight 
elevation  of  temperature. 

It  was  found  that  animals  inoculated  with  tuberculosis  and  treated  with  hetol 
withstood  infection  considerably  longer  than  the  control  animals.  Striking  differ- 
ences were  observed  in  the  histological  characters  of  the  tissues  of  treated  and 
untreated  animals.  In  treated  animals  the  tubercles  were  small,  sharply  delimited, 
and  surrounded  by  leucocytes.  Furthermore,  treated  animals  gained  in  weight 
while  untreated  ones  lost.  Hetol  may  without  any  injurious  effect  be  given  to 
rabbits  and  guinea  pigs  hypodermically  or  intravenously  in  £  per  cent  to  1  per  cent 
solutions  in  doses  of  1  cc-2  cc.  It  is  more  effective  when  given  intravenously  than 
by  the  hypodermic  method. 

The  author  considers  hetol  a  very  satisfactory  remedy  and  believes  that  it  mate- 
rially aids  the  animal  in  resisting  the  progress  of  tuberculosis. 

Erroneous  diagnosis  of  tuberculosis  in  cows,  Lienaux  (Ann.  Mid.  Vet.,  53 
(1904),  No.  6,  pp.  389-848). — A  milch  cow  showed  loss  of  appetite  and  weight,  with 
body  temperature  of  40°  C.  The  case  was  diagnosed  on  the  basis  of  physical  symp- 
toms as  tuberculosis.  On  post-mortem  examination  the  lungs  were  found  to  be  free 
from  tubercles.  The  case  proved  to  be  one  of  infectious  lymphadenitis.  Detailed 
notes  are  given  on  the  pathological  lesions. 

The  tuberculin  reaction,  Feistmantel'  (Centbl.  Bali.  u.  Par.,  1.  Abt.,  Orig.,36 
(1904),  No.  3,  pp.  40G-415). — The  toxic  effect  of  large  doses  of  glycerin  has  little  or 
no  influence  in  the  production  of  a  reaction  to  tuberculin  in  guinea  pi<;s.  Salt  solu- 
tions are  similarly  without  effect.  It  was  found  that  from  cultures  of  Streptothrix 
farcinica  a  toxin  could  be  obtained  which  had  the  same  action  as  tuberculin.  The 
tuberculin  reaction  is  therefore  considered  of  a  generic  rather  than  specific  character. 
The  tubercle  bacillus  and  Streptothrix  farcinica  are  believed  to  be  closely  related. 

Rhodesian  tick  fever,  A.  Theilek  (Transvaal  Agr.  Jour.,  2  (1904),  No.  7,  pp. 
421-438,  pi.  1). — The  nature,  symptoms,  etiology,  and  pathology  of  this  disease  are 
described  in  considerable  detail.  The  disease  can  not  be  transmitted  by  a  single 
inoculation  of  virulent  blood.  The  developmental  stages  of  the  blood  parasite  are 
described  and  notes  are  given  on  the  biology  and  habits  of  Rhipicephalus  appendicu- 
/aliiK,  by  means  of  which  the  disease  is  transmitted.  The  disease  is  carried  only  by 
the  nymphal  ami  adult  stages  of  this  tick.  Treatment  of  Rhodesian  tick  fever  is  of 
no  avail,  but  immunity  may  be  produced  by  inoculation. 

Rhodesian  redwater,  R.  Koch  (Arch.  Wiss.  u.  Prakt.  Tierh.,  30  (1904),  No.  3, 
pp.  2S1-319). — This  is  essentially  a  German  translation  of  the  author's  first  three 
reports  on  this  subject  as  already  noted  from  English  publications  (E.  S.  R.,  15,  pp. 
301,  1014,  1126). 
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The  tick  disease  of  cattle  ( haemoglobinaemia  ixodioplasmatica  bourn)  in 
German  and  English  East  Africa  and  Uganda,  A.  Schmidt  {Arch.  Wiss.  u.  Prakt. 
Tin-It..  30  (1904),  No.  J-.',  pp.  42-101). — The  literature  of  this  subject  is  discussed 
with  references  to  a  bibliography  of  221  titles,  An  elaborate  review  is  given  of  the 
history,  symptoms,  pathogenesis,  etiology,  and  treatment  of  the  disease.  The  develop- 
mental stages  of  the  blood  parasites  are  described  and  notes  are  given  on  the  natural 
history  of  the  ticks.  The  author  argues  that  one  set  of  quarantine  regulations  would 
be  effective  in  controlling  Texas  fever,  rinderpest,  and  tsetse-fly  disease. 

Trypanosoma  theileri  in  German  East  Africa,  0.  Panse  I  Ztschr.  If,'",/,  u. 
Tnfectionskrank.,  46  (1904),  No.  3,  pp.  376-378,  fig.  1).— Specimens  of  an  organism 
supposed  to  belong  to  this  species  were  found  in  cattle  on  the  island  of  Mafia.  Notes 
are  given  on  its  morphological  characters. 

An  African  trypanosome  pathogenic  for  horses,  A.  Laveean  and  F.  Mesotl 
(Compt.  Rend.  Acad.  Sri.  Paris,  138(1904),  No.  12,  pp.  732-737,  fig.  1).—  Notes  are 
given  on  the  morphological  characters  of  Trypanosoma  dimorphon.  This  parasite  is 
pathogenic  for  rats,  mice,  rabbits,  dogs,  goats,  horses,  etc. 

Some  of  the  more  recent  work  on  the  morphology  of  anthrax  bacillus,  A. 
Geimme  (Centhl.  Bakt.  u.  Par.,  1.  AM.,  Orig.,  36  (1004).  No.  3,  pp.  352-354) .—The 
author  gives  a  brief  review  of  recent  literature  on  this  subject.  The  fat  globules  of 
anthrax  bacilli  are  spherical,  highly  refractive,  and  do  not  stain  with  ordinary  anilin 
dyes.     They  are  dissolved  in  chloral  hydrate  but  not  in  Eau  de  Javelle. 

Correction  to  the  article  of  D.  Ottolenghi  "On  the  minute  structure  of 
anthrax  bacillus,"  V.  Ruzicka  (Cenlbl.  Bakt.  u.  Par.,  1.  Abi.,  Orig.,  36  (1904), 
No.  3,  p.  354). — A  controversial  article  regarding  the  staining  of  anthrax  bacillus. 

The  mechanism  of  natural  immunity  to  anthrax,  L.  Remy  (Bid.  Inst.  Chim. 
et  Bad.  Gembloux,  1904,  No.  74,  pp.  1-32). — A  long  series  of  experiments  was  carried 
out  for  the  purpose  of  determining  the  bodies  in  the  serum  of  white  rats,  rabbits, 
guinea  pips,  goats,  and  horses. 

On  the  basis  of  these  experiments  the  author  concludes  that  natural  immunity  is 
subject  to  the  same  laws  which  regulate  artificial  immunity.  The  bactericidal  power 
of  normal  sera  should  not  be  attributed  to  the  alexin  entirely,  hut  partly  to  the 
immune  body;  The  author  considers  artificial  immunity  not  as  a  means  of  defense 
on  the  part  of  the  affected  organism,  but  as  an  exaltation  of  the  process  of  destruc- 
tive digestion  of  pathogenic  bacteria.  The  destruction  of  bacteria  by  means  of  sera 
in  vitro  is  comparable  with  the  artificial  digestion  of  proteid  substances. 

The  artificial  immunity  of  rabbits  to  anthrax,  0.  Bail  (Cenlbl.  Bali.  n.  I'm-., 
1.  Abt.,  Orig.,  36  i  1904),  No.  3,  pp.  397-406). — The  serum  of  immunised  rabbits  may 
be  rendered  ]  Tactically  inactive  agaiust  anthrax  bacilli  by  admixture  of  cellular  mate- 
rial. The  addition  of  bone-marrow  cells,  however,  brings  about  the  death  or  attenu- 
ation of  the  anthrax  bacilli.  The  immune  serum  appears  to  be  not  bactericidal  but 
rather  antitoxic. 

Blackleg,  C.  Bianchi  (Gior.  /.'.  Soc.  ed  Accad.  Vet.  Ital.,  53  (1904),  No.  21,  pp. 
481-485). — A  brief  account  is  presented  of  the  symptoms  and  treatment  of  blackleg. 
The  causes  of  death  after  vaccination  are  discussed. 

The  bacterial  content  of  muscle  tissue  affected  with  blackleg  and  of  black- 
leg vaccine,  H.  Regn  (Arch.  Wiss.  u.  Prakt.  Txerh.,30  (1904),  No.3,  pp.  261-280).— 
An  attempt  was  made  to  determine  quantitatively  and  qualitatively  the  hlackleg 
bacilli  in  musculature  and  vaccine.  The  author  made  numerous  aerobic  and  anae- 
robic cultures  i  >n  various  media  and  inoculation  experiments  with  animals.  The  num- 
ber ni  spores  in  blackleg  muscles  was  found  to  vary  enormously,  1  eing  most  numer- 
ous in  spontaneous  cases,  in  which  a  maximum  of  1,202,000  per  rag.  was  observed. 

In  experimental  anthrax  in  cattle  the  number  of  spores  varied  from  215  to  133,000 
per  rag.  of  affected  muscle,  and  in  sheep  from  410  to  2, 100.    The  number  of  spores  varies 
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with  the  age  of  the  material,  being  less  in  older  material.  Attenuation  of  the  mate- 
rial diminished  the  number  of  Bpores.  Several  species  of  saprophytic  organisms 
were  found  in  blackleg  vaccine.     Some  of  these  are  usually  found  in  healthy  cattle. 

Vaccination  against  blackleg  by  the  method  of  O.  Thorn  s  in  Verdun,  A. 
Guillebeat  (Schweiz.  Arch.  Tierh.,  46  (1904),  No.  2,  pp.  57-01). — The  author  refers 
to  the  recent  introduction  of  "blacklegine"  into  Germany  and  to  the  claims  which 
have  been  made  regarding  its  efficacy.  The  experience  thus  far  had  with  this 
method  does  not  seem  sufficient,  and  the  author  prefers  to  wait  for  further  data  before 
coming  to  a  final  conclusion  as  to  the  value  of  the  remedy. 

Foot-and-mouth  disease,  Gray  (  Rhodesian  Agr.  Jour.,  1  ( 1004),  No.  4,  /i/t.83,  84.  )— 
The  author  describes  the  symptoms  and  lesions  of  this  disease  in  various  animals, 
including  camels. 

Intravenous  treatment  of  foot-and-mouth  disease,  G.  Mazzini  (  Gior.  J!.  Soc. 
edAccad.  Vet.  Hal.,  53  {1904),  Nos^  2,  pp.  31-37;  4,  pp.  79-84;  6,  pp.  181-136;  8,  pp. 
175-182;  9,  pp.  200-203). — A  summary  is  presented  of  the  results  obtained  in  the 
intravenous  use  of  corrosive  sublimate  in  treating  foot-and-mouth  disease  in  France, 
Germany,  Belgium,  Roumania,  Switzerland,  Spain,  Portugal,  and  Italy.  From  this 
elaborate  review  of  the  literature  of  the  subject  it  is  concluded  that  the  method  is 
worthless. 

The  pathogenic  action  of  certain  Streptothrix  (Actinomycosis)  species,  F. 
Saifelice  {Ceritbl.  link!.  //.  Par.,  1.  Alt.,  Orig.,  30  (1904),  No.  3,  p]>.  355-367 ')  .—The 
author  presents  a  systematic  classification  of  this  group  of  micro-organisms,  with  notes 
on  the  pathogenic  action  of  various  species.  It  was  found  to  be  impossible  to  obtain 
by  inoculation  of  dogs  a  serum  wdiich  would  increase  the  resisting  power  of  rabbits 
to  infection  with  actinomycosis. 

Hematuria  in  cattle,  Detroye  (Bv1  c'  -.  Cent.  Med.  Yet.,  81  (1904),  No.  0,  pp. 
187-193). — Positive  results  were  obtained  in  10  out  of  17  cases  in  which  it  was  sought 
to  transmit  the  disease  by  direct  inoculation.  Detailed  notes  are  given  on  the  tech- 
nique of  these  experiments. 

Malignant  catarrhal  fever  of  cattle,  Iseppoxi  (Schweiz.  Arch.  Tierh.,  46  i  1904), 
No.  1,  pp.  1-12). — An  outbreak  of  this  disease  occurred  in  which  the  symptoms  were 
not  of  the  usual  nature.  From  his  study  of  the  disease  the  author  concludes  that 
it  occurs  sporadically  or  sometimes  as  an  enzootic. 

The  disease  may  be  mistaken  for  foot-and-mouth  disease,  rinderpest,  meningitis, 
and  dysentery.  It  is  apparently  not  communicable  immediately  from  animal  to 
animal.  The  pathogenic  organism  is  found  in  the  soil,  where  it  retains  its  virulence 
for  long  periods.  When  affected  animals  are  killed  before  the  croupous-diphtheritic 
symptoms  appear  the  meat  is  suitable  for  food.  The  disease  is  fatal  if  allowed  to 
reach  full  development.  It  may  be  controlled  by  quarantine,  thorough  disinfection, 
and  serum  treatment. 

Inoculation  against  pleuro-pneumonia,  sequels  and  complications,  A. 
Theiler  (Transvaal  Ayr.  Jour.,  2  (1904),  No.  7,  pp.  357-368,  pi.  1).— An  elaborate 
historical  account  is  given  of  the  methods  of  inoculation  against  this  disease.  The 
methods  o^  vaccination  are  described  and  notes  are  given  on  their  effect  upon  healthy 
cattle.  Complications  from  inoculation  are  often  manifested  by  lesions  in  the  throat, 
peritoneum,  or  elsewhere.  In  the  author's  experience  the  duration  of  artificial 
immunity  is  about  1  year,  occasionally  18  months. 

Trichophyton  tonsurans  of  cattle,  Poenaru  (Bui.  Soc.  Cent.  Mid.  Vii.,  81  (1904), 
No.  10,  pp.  328,  329). — This  disease  may  be  transmitted  from  cattle  to  man,  but  such 
is  not  commonly  the  case.  The  author  classifies  Trichophyton  tonsurans  with  the 
yeasts. 

The  operative  treatment  of  skin  warts  on  cattle,  M.  Strebel  (Schweiz.  Arch. 
Tierh.,  46  (1904),  No.  1,  pp.  12-17). — Warts  appear  most  frequently  on  young  cattle, 
and  preferably  on  the  udder,  inner  surface  of  the  thighs,  and  lower  parts  of  the 
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abdomen.  These  warts  may  be  classified  into  two  groups,  one  group  containing 
bard,  horny  outgrowths  and  the  other  containing  softer  tumors  of  various  sizes 
beneath  the  skin.  In  the  treatment  of  warts  the  author  believes  that  surgical 
removal  is  far  more  satisfactory  than  the  external  application  of  caustic  drugs. 

Milk  fever;  its  simple  and  successful  treatment,  J.  R.  Mohler  I  U.  S.  Dept. 
Agr.,  Bureau  of  Animal  Industry  Circ.  45,  pp.  13,  figs.  .' ). — Milk  fever  is  described  with 
particular  reference  to  its  cause,  symptoms,  distribution,  pathological  anatomy, 
prognosis,  and  treatment.  The  various  lines  of  treatment  which  have  been  applied 
to  this  disease  are  described.  Perhaps  the  simplest  and  most  effective  remedy  con- 
sists in  the  distension  of  the  udder  with  filtered  atmospheric  air. 

At  the  suggestion  of  the  author  a  convenient  apparatus  was  devised  for  injecting 
air  into  the  udder.  The  operation  can  be  done  by  the  ordinary  dairyman,  but  it  is 
recommended  that,  where  possible,  veterinarians  be  called.  In  preventing  the 
development  of  milk  fever,  Epsom  salts  in  1-lb.  doses  may  be  administered  for  2  or3 
davs  before  calving,  and  some  milk  may  be  left  in  the  udder  at  each  milking  for  the 
first  few  days  after  calving. 

Pathogenesis  and  treatment  of  milk  fever,  Hebbelynck  {Ann.  MM.  Vet.,  53 
(1904),  Xo.  1,  pp.  16-25). — The  different  theories  regarding  the  etiology  of  milk 
fever  are  briefly  discussed.  The  author  inclines  to  the  view  that  the  disease  will 
ultimately  be  found  to  be  due  to  a  pathogenic  organism,  and  expresses  the  hope  that 
a  successful  serum  treatment  may  be  devised. 

Treatment  of  milk  fever,  X.  F.  Axdrkev  {Arch.  Vet-.  Nauk.  St.  Petersburg,  34 
{1904),  No.  4,  pp.  320,  321). — An  account  is  given  of  the  treatment  of  milk  fever  by 
Schmidt's  method  and  with  atmospheric  air.  The  author  tested  the  latter  method 
in  4  cases  with  very  satisfactory  results.  The  cows  were  able  to  stand  up  within  1 
to  2  hours  after  treatment. 

Investigation  of  "  yellow  gait,"  E.  Zochokke  {Schweiz.  Arch.  Tierh.,  46  {1904), 
No.  3,  pp.  113-126). — Statistics  are  given  on  the  frequency  of  this  mammary  disease 
which  appears  to  be  enzootic  in  certain  localities.  The  cause  of  the  disease  is  infec- 
tion with  streptococci.  The  mode  of  infection  is,  however,  not  well  understood. 
Cows  inoculated  in  the  milk  cistern  with  pure  cultures  of  streptococci  showed  eleva- 
tion of  body  temperature,  decrease  in  milk  secretion,  and  pus  corpuscles  in  the  milk. 
X<  i  successful  treatment  of  the  disease  has  been  devised,  and  attention  is  called  to  the 
urgent  need  of  further  investigation  along  this  line. 

Obstructions  to  the  flow  of  milk,  G.  Gioyanoli  {Schweiz.  Arch.  Tierh.,  46  {1904), 
No.  1,  pp.  20-22,  Jig.  1). — A  brief  discussion  of  various  causes  of  obstruction  of  the 
milk  flow,  due  to  pathological  conditions  of  the  udder  or  teats. 

Some  results  from  spaying  milch  cows,  J.  Jacobs  {Ann.  Med.  VH.,  53  {1904), 
No.  2,  pp.  73-83,  figs.  2). — A  description  is  given  of  various  instruments  used  in  per- 
forming this  operation.  The  method  adopted  was  that  of  ligation  of  the  oviduct 
without  removal  of  the  ovaries.  The  milk  flow  was  maintained  and  the  procedure 
is  recommended  as  a  wise  practice. 

Spaying  milch  cows,  Degive  {Ann.  Med.  V6L,  53  {1904),  Xo.  1,  pp.  1-16,  pi.  1). — 
The  somewhat  unsatisfactory  results  thus  far  obtained  in  spaying  cattle  are  ex- 
plained as  due  to  the  use  of  improper  methods  of  operation.  It  is  recommended 
that  the  operation  be  performed  only  on  cattle  in  health  and  S  or  9  hours  after  their 
last  feed.  Strict  antiseptic  precautions  are  urged.  The  oviducts  may  be  successfully 
ligatured  with  silk  thread. 

Pseudo-epizootic  abortion,  Cagny  {Bui.  Soc.  Cent.  MM.  TV/.,  81  {1904),  Xo.  10, 
pp.  320-322). — Brief  notes  on  pathological  conditions  which  maybe  mistaken  for 
this  disease. 

Infectious  arthritis  of  calves,  E.  Thierry  (Jour.  Agr.  Prat.,  n.  ser.,  7  (1904), 
Xo.  18,  p.  584). — In  preventing  this  disease  it  is  recommended  that  the  navel  he  dis- 
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infected  by  washing  with  a  solution  of  iodin  and  iodid  of  potash  followed  with  an 
alcoholic  solution  of  iodin. 

A  case  of  cerebro-spinal  meningitis  in  a  calf,  B.  Antonio  (  Gior.  /.'.  Soc.  ed. 
Accad.  Vet.  ItaL,  53  (1904),  No.  17,  pp.  396-398).— A  calf  20  days  old  developed  a 
marked  case  of  cerebro-spinal  meningitis,  resulting  in  death.  A  body  temperature 
of  41°  C.  was  reached.  This  case  was  believed  to  be  one  of  the  bacterial  forms  of  the 
disease.     The  meninges  were  much  injected  and  the  lungs  congested. 

Alleged  indiscriminate  inoculation  of  cattle  (Bhodesian  Agr.  Jour.,  1  (1904), 
No.  4,  )>j>.  73-78). — A  thorough  discussion  is  presented  of  certain  reports  regarding 
unsatisfactory  results  from  inoculation  of  cattle  by  private  individuals  and  persons 
of  insufficient  training.  No  bad  results  have  occurred  where  inoculated  stock  have 
been  kept  under  proper  care  and  isolation  and  where  the  inoculation  process  has 
been  properly  carried  out. 

Scabies  in  sheep  and  cattle  and  mange  in  horses,  L.  Van  Es  i  North  Dakota 
Sta.  Bui.  61,  pp.  399-435,  figs.  24). — Detailed  notes  are  given  on  the  cause,  symptoms, 
distribution,  diagnosis,  and  treatment  of  sheep  scab.  The  lime-sulphur  dip  is  recom- 
mended as  one  of  the  most  effective  means  of  curing  the  disease.  It  is  held  that  this 
dip  causes  no  serious  harm  to  the  wool. 

Directions  are  given  for  preparing  and  applying  the  dip,  and  for  the  preparation  of 
dipping  plants  for  the  treatment  of  cattle  seal).  The  lime-sulphur  dip  is  recommended 
for  this  disease  also,  in  the  proportion  of  21  lbs.  sulphur  and  16|  lbs.  lime  per  100 
gal.  of  water.  The  temperature  of  the  dip  should  be  between  102°  and  112°  F.,  in 
order  to  insure  the  best  results.  The  treatment  suggested  for  mange  in  horses  con- 
sists in  removing  the  scabs  from  affected  parts  and  applying  creolin  or  some  other 
insecticide.     Horses  can  not  be  dipped  so  successfully  as  cattle  or  sheep. 

Verminous  broncho-pneumonia  of  sheep,  G.  Saint-Hiuaire  (Bui.  Agr.Algirie 
rt  Tunisie,  10  (1904),  No.  8,  pp.  173-179). — In  1903  this  disease  prevailed  extensively 
in  the  northern  part  of  Algeria.  The  parasites  concerned  were  Strongylus  jttaria  and 
S.  rufescens.  Notes  are  given  on  the  symptoms,  pathology,  and  treatment  of  the 
disease.  Various  methods  of  inhalation  of  fumes  and  intratracheal  injections  for  the 
treatment  of  the  disease  are  described. 

Results  of  experiments  with  nodule  disease  of  the  intestines  of  sheep, 
W.  H.  Dalrymple  (Louisiana  Stas.  Bui.  79,  2.  ser.,  pp.  16,  figs.  2). — The  symptoms 
and  pathological  lesions  of  nodule-disease  in  sheep  are  briefly  described. 

The  author  conducted  a  number  of  experiments  for  the  purpose  of  determining 
the  method  of  infestation  of  sheep  with  this  worm  and  also  methods  of  eradicating 
the  worm  from  infested  pastures.  It  was  found  during  these  experiments  that 
infested  sheep  may  distribute  the  worms  upon  clean  pastures  and  transmit  infection 
to  healthy  sheep  which  may  subsequently  graze  upon  these  pastures.  When 
infested  pastures  are  plowed  and  cultivated  for  a  single  season  the  infestation  may 
be  destroyed  and  lambs  may  safely  be  allowed  to  graze  upon  this  land  when  subse- 
quently allowed  to  run  to  pasture.  The  offspring  of  infested  ewes  may  be  raised  in 
a  healthy  condition  upon  the  exercise  of  proper  precautions. 

It  was  suggested  that  while  this  disease  appears  to  be  widely  distributed  through- 
out nearly  all  of  the  old  pasture  lands  used  for  sheep,  it  might  be  eradicated  by 
plowing  and  cultivation  of  such  pastures  and  the  destruction  of  the  intestines  of  the 
infested  sheep. 

Swine  plague,  W.  Grips  et  al.  (Fortsdir.  Vet.  Hijg.,2  (1904),  No.  4, pp.  113-135).— 
It  is  maintained  that  the  organism  discovered  by  Grips  and  not  the  one  discovered 
by  Loffler  is  the  cause  of  swine  plague,  which  is  considered  a  purely  contagious  dis- 
ease of  young  hogs  characterized  by  catarrh  and  suppurative  processes.  Infection 
usually  takes  place  by  way  of  the  mouth.  The  Loffler  bacillus  is  merely  instru- 
mental in  causing  acute  complications.  Distinction  is  made  between  swine  erysipelas, 
swine  plague,  and  hog  cholera. 
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Shall  veterinarians  continue  to  vaccinate  with  cultures  of  swine  ery- 
sipelas? Kleinpaul  (Berlin.  Tierarztl.  Wchnschr.,  1904,  No.  16,  pp.  803-306). — Some 
writers  on  this  subject  have  contended  that  vaccination  with  serum  and  culture  of 
swine  erysipelas  is  no  protection  against  the  disease  but,  on  the  contrary,  contributes 
t<  i  its  wider  distribution.  The  author  states,  however,  that  hog  raisers  have  found  such 
vaccination  necessary  in  order  to  secure  a  profit  from  the  hog  industry.  Attention 
is  called  to  the  very  important  and  reliable  results  obtained  in  the  control  of  swine 
ervsipelas  by  this  method.  The  disease  is  not  spread  by  vaccination.  The  method 
has  only  one  disadvantage,  viz,  that  the  immunity  thus  produced  is  of  short 
duration. 

Report  on  pig  disease  in  the  TJmtali  district,  G.  V.  S.  Jarvis  (Rhodesian 
Agr.  Jour.,  1  (1904),  No.  6,  pp.  170,  177). — The  disease  prevails  most  extensively 
durinsr  the  rainy  season.  The  rate  of  mortality  is  high.  The  symptoms  and  lesions 
are  described  in  detail.  Sty-fed  hogs  are  seldom  affected.  Several  species  of  ticks 
were  found  on  diseased  hogs.     The  affection  does  not  appear  to  be  contagious. 

Sarcoptic  mange  in  hogs,  A.  Scholl  (Ann.  Mid.  1V/.,  53  (1904),  No.  5\  pp. 
284-290). — The  symptoms  of  hog  mange  as  caused  by  infestation  with  Sarcoptes 
scabit  i  mis  are  described  and  notes  are  given  on  the  course  of  the  disease,  its  distri- 
bution, transmission  to  other  animals  and  man,  and  its  treatment. 

The  leucocytes  of  horse  blood,  Bidault  (Bui.  Soc.  Cent.  Mai.  Vet.,  SI  (1904), 
No.  10,  pp.  315-317). — An  elaborate  review  of  this  subject,  together  with  personal 
investigations  by  the  author,  is  considered  to  be  of  great  value  by  the  Veterinary 
Commission  of  France. 

Horse  sickness  experiments,  A.  Theiler  (Transvaal  Agr .  Jour.,  2  (1904),  No.  7, 
pp.  332-334). — Recovered  animals  are  immune  to  the  disease.  Immunity  may  also 
be  produced  by  simultaneous  injection  subcutaneously  of  serum  and  virus.  The  most 
certain  and  effective  immunity,  however,  is  produced  by  simultaneous  injection  of 
virus  intravenously  and  serum  subcutaneously.  The  duration  of  the  inoculation  is 
about  12  days. 

Glanders  in  German  East  Asia,  Schlie  (Berlin.  Tierarztl.  Wchnschr.,  1904,  No. 
13,  pp.  238,  239). — A  description  is  given  of  the  clinical  history  and  pathological 
lesions  of  glanders  cases  in  a  horse  and  a  mule.  The  usual  quarantine  and  disinfection 
measures  were  enforced  in  order  to  prevent  the  further  spread  of  the  disease  among 
other  army  horses. 

Hasty  diagnosis  in  the  case  of  horses  suspected  of  glanders,  A.  Di  Girolamo 
(  Gior.  R.  Soc.  ed  Accad.  Yet.  Ital.,  53  (1904),  No.  9,  pp.  194-200).— It  is  recommended 
that  all  suspected  horses  be  properly  quarantined  and  premises  disinfected,  after 
which  a  reliable  diagnosis  may  be  made. 

The  antiseptic  action  of  glycerin  and  methyl  violet  on  the  glanders 
bacillus,  G.  Angelici  (Rec.  Med.  Vet,.,  81  (1904),  No.  1,  pp.  14-18).  —Virulent  cul- 
tures of  the  glanders  bacillus  were  shaken  up  in  sterile  glycerin  and  left  standing  at 
various  temperatures.  It  was  found  that  the  virulence  was  entirely  destroyed  after  an 
exposure  of  4  to  6  days,  as  determined  by  inoculation  experiments  with  rabbits  and 
guinea  pigs.  Methyl  violet  (5  parts  to  1,000)  destroyed  the  virulence  of  Bacillus 
malleus  and  B.  pyocyaneus  after  exposure  for  40  to  50  days. 

Dourine  and  its  treatment,  E.  Marchal  (Rec.  Med.  Vet.,  81  (1904),  No.  7.  pp. 
231-237).— Continued  experiments  have  corroborated  the  author's  previous  work  in 
showing  that  dourine  may  be  successfully  treated  with  cacodylate  of  soda.  When 
given  by  way  of  the  mouth  this  remedy  may  be  decomposed  into  somewhat  irritant 
and  toxic  substances.  It  is  advisable  therefore  to  administer  the  drug  subcuta- 
neously. The  author  treated  six  cases  in  horses,  in  which  the  characteristic  symp- 
toms were  present  and  trypanosomata  in  the  blood,  as  shown  by  inoculation  of  dogs.. 
Of  these  6  horses,  5  made  a  complete  recovery.  The  author  therefore  considers  the 
remedy  a  very  satisfactory  one  for  the  treatment  of  dourine. 
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Etiology,  pathogenesis,  and  treatment  of  equine  paraplegia,  Pericaud 
(Bui.  Soc.  Cent.  Med.  Vit.,  SI  (1904),  No.  4,  pp.  55-58). — This  disease  is  also  known 
under  the  name  hemoglobinemia.  Notes  are  given  on  several  eases  in  which  the 
author  obtained  good  results  from  treatment  with  a  mixture  containing  5  parts  potas- 
sium chlorid,  1  part  potassium  sulphate,  2  parts  basic  phosphate  of  potash,  1  part  basic 
phosphate  of  soda,  and  1  part  soda.     The  mixture  is  injected  subcutaneously. 

Colic  in  horses  (Bui.  Soc.  Cent.  Med.  VCL,  81  (1904), No. 4, pp. 59-80).  —This  isasort 
of  symposium  on  the  subject  and  contains  clinical  notes  and  discussions  on  numerous 
cases  with  an  account  of  the  etiology  of  the  disease  and  the  most  promising  lines  of 
treatment. 

Cerebral  tumors  in  horses,  R.  Bissauge  and  Naudin  (Rec.  MM.  Vit.,  81  (1904), 
No.  1.  pp.  5-9). — A  brief  general  account  of  cerebral  tumors  is  given,  together  with 
detailed  notes  on  a  case  winch  came  under  the  author's  observation.  The  horse  had 
frequent  attacks  of  cerebral  congestion  and  depression  without  fever.  Cold  applica- 
tions and  purgatives  Avere  given  with  apparently  good  results.  The  animal  finally 
had  to  be  killed  and  notes  are  presented  on  the  lesions  observed  during  the  post- 
mortem examination. 

Perforative  epithelioma  of  the  upper  jaw  in  the  horse,  G.  Gancola  i  Gior. 
R.  Soc.  ed  Accad.  Yet.  Ital.,  53  (1904),  Nos.  1.  pp.  10-13;  2,  pp.  25-31;  3,  pp.  57-63, 
jig*.  3). — The  author  discusses  the  various  theories  which  have  been  proposed  to 
explain  the  etiology  of  malignant  tumors.  Notes  are  given  on  the  structure  of 
maxillary  epithelioma  as  observed  in  horses. 

Poultry  diseases,  G.  Angelici  (Gior.  R.  Soc.  ed  Accad.  Vet.  Ital.,  53  (1904),  No. 
5,  pp.  110-114). — Spirillosis  of  fowls  was  found  to  be  transmissible  by  inoculation 
with  virulent  blood  or  fresh  serum.  Immunity  may  be  brought  about  by  recovery 
from  a  mild  attack  of  the  disease  or  by  inoculation  with  serum  containing  dead  spi- 
rilla. Experiments  are  reported  on  the  passage  of  fowl  cholera  organisms  through 
filters.     Brief  notes  are  also  given  on  tumors  of  fowls. 

The  diagnosis  of  rat  plague,  Kister  and  P.  Schmidt  (Centbl.  Bait.  u.Par.,1. 
Abt.,  Orig.,  36  (1904),  No.  3,  pp.  454-457,  pi.  1).— Ferrets  used  in  the  destruction  of 
rats  developed  a  disease  which  rapidly  killed  large  numbers  of  them.  From  cases  of 
this  disease  an  organism  was  isolated  which  resembled  the  plague  bacillus  and  which 
proved  to  be  pathogenic  for  all  ordinary  experimental  animals.  Agglutination  tests 
showed  that  the  micro-organism  is  specifically  distinct  from  the  plague  bacillus. 

The  use  of  ichthargan  in  veterinary  practice,  J.  Jost  (Berlin.  Tierarztl.  Wchn- 
8chr.,  1904,  No.  14,  pp.  257-259). — The  author  used  ichthargan  per  os,  externally,  and 
intravenously  in  the  treatment  of  morbus  maculosus,  septicemia,  fistulous  withers, 
enteritis,  dog  distemper,  and  other  diseases.  Ichthargan  proved  much  more  effective 
than  colloidal  silver  in  cases  of  morbus  maculosus.  When  given  in  cases  of  septice- 
mia, the  drug  caused  a  prompt  lowering  of  the  temperature  and  healing  of  the  skin 
wound  by  granulation.  In  the  gastric  form  of  dog  distemper  ichthargan  per  os  had 
a  markedly  beneficial  effect. 

Adulterated  linseed  oil  for  veterinary  purposes,  P.  Schweitzer  (Missouri 
Sta.  Rpt.  1903,  pp.  27,  28). — An  oil  which  had  been  sold  for  linseed,  and  which 
caused  the  death  of  cattle  to  which  it  had  been  administered  as  a  medicine,  was 
found  to  contain  lead,  naphtha,  resin  oil,  and  other  oils  than  linseed,  showing  that 
the  material  was  an  impure  boiled  oil. 

Comparative  study  of  the  antiseptic  action  of  different  alcohols,  G.  Wirgin 
(Ztschr.  Hyg.  n.  Infection*}: rani:.,  46  (1904),  No.  1,  pp.  149-168). — The  different  alco- 
hols were  tested  to  determine  their  antiseptic  power  toward  Micrococcus  pyogenes 
aureus.  It  was  found  that  their  action  varied  as  their  molecular  weight,  methyl 
alcohol  being  least  and  amyl  most  active.  Isomeric  alcohols  are  nearly  equal  in 
antiseptic  power.  The  hemolytic  action  of  alcohols  also  varies  as  the  molecular 
weights.      None  of  the  alcohols  kills  spores  at  ordinary  temperatures.     The  most 
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powerful  alcoholic  mixtures  are  more  active  than  a  4  per  cent  solution  of  boric  acid 
or  a  2  per  cent  solution  of  zinc  sulphate. 
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Water  resources  of  the  Salinas  Valley,  California,  H.  Hamlin  (  U.  S.  Geol. 
Survey,  Water-Supply  and  Irrig.  Paper  No.  89,  pp.  91,  pis.  t2,figs.  30). — "This  report 
is  based  on  investigations  made  by  the  United  States  Geological  Survey,  cooperating 
with  the  board  of  supervisors  of  Monterey  County  and  the  California  Water  and 
Forest  Association,  in  Monterey  County,  Cal.,  during  1900,  1901,  and  1902.  The 
work  was  done  under  the  supervision  of  Mr.  J.  B.  Lippincott,  resident  hydrographer 
of  the  United  States  Geological  Survey. 

"The  report  relates  particularly  to  that  portion  of  the  Salinas  Valley  that  lies  within 
the  boundaries  of  Monterey  County,  and  describes  the  topography,  hydrography, 
and  economic  geology  of  a  portion  of  the  region.  It  also  discusses  the  extent  of  the 
underground  water,  the  methods  of  irrigation,  the  irrigation  systems,  and  the  pos- 
sibility of  extending  irrigation  by  the  utilization  of  surface  streams  and  by  impounding 
flood  waters." 

Geology  and  water  resources  of  part  of  the  lower  James  River  Valley, 
South  Dakota,  J.  E.  Todd  and  C.  M.  Hall  (  U.  S.  Geol.  Survey,  Water-Supply  and 
Irrig.  Paper  No.  90,  pp.  47,  j>ls.  23). 

Review  of  irrigation  investigations  for  1903,  E.  Mead  {11.  S.  Dept.  Ayr., 
Office  <>f  Experiment  Stations  Rpt.  1903,  pp.  469-502,  pis.  6). — A  resume  is  given  of 
irrigation  investigations  during  the  year  in  various  States  in  the  arid,  semi-arid,  and 
humid  portions  of  the  United  States,  with  brief  accounts  of  drainage  investigations 
in  different  parts  of  the  United  States  and  of  studies  of  laws  and  social  institutions 
of  irrigated  regions  in  the  United  States  and  Italy,  a  statement  regarding  the  collec- 
tion and  publication  of  information  as  to  methods  employed  in  the  practical  opera- 
tions of  irrigation  farming,  and  a  list  of  publications  issued  during  the  year. 

Preparing  land  for  irrigation,  R.  P.  Teele  (  U.  S.  Dept.  Ayr.  Yearbook  1903, 
pp.  239-250,  pis.  2,fiys.  5). — A  description  is  given  of  methods  actually  in  use  in  the 
irrigated  region  for  removing  sagebrush  and  stones,  smoothing  and  leveling  land, 
locating  and  building  farm  laterals,  and  preparing  land  for  irrigation  by  the  check 
system  and  for  the  use  of  metal  pipes  and  canvas  hose. 

Irrigation  in  the  valley  of  Lost  River,  Idaho,  A.  E.  Wright  ( U.  S.  Dept. 
Ayr.,  Office  of  Experiment  Stations  Circ.  58,  pp.  24). — The  results  of  sinkage  measure- 
ments during  August,  1903,  at  different  points  on  this  river,  which  sinks  in  its  bed 
and  rises  again  to  the  surface  several  times  in  its  course,  are  summarized  and  dis- 
cussed with  reference  to  irrigation  practices  and  water  rights. 

Railway  embankments  and  irrigation,  K.  A.  Widegren  (Ayr.  Jour.  Cape  Good 
Hope,  25  (1904),  No.  1,  pp.  43-46,  fig.  1). — The  possibility,  advantages,  and  means  of 
utilizing  railway  embankments  as  dams  for  storage  of  water  for  irrigation  are  briefly 
discussed. 

Seepage  investigations  in  the  valley  of  the  Laramie  River,  B.  P.  Fleming 
(  Wyoming  Sta.  Bui.  61,  pp.  32,  figs.  3). — The  nature,  extent,  and  means  of  prevention 
of  seepage  losses  are  discussed.  Seepage  measurements  on  the  Laramie  River  as  it 
passes  through  the  Laramie  Plains,  on  several  canals  which  divert  water  from  the 
river,  and  on  Sand  Creek,  are  reported.     The  results  are  summarized  as  follows: 

"  (1)  The  Laramie  River  throughout  its  length  gains  a  varying,  but  always  appre- 
eiahle,  amount  of  water  by  seepage  from  adjoining  lands,  the  gain  averaging  0.42 
second  feet  per  mile,  the  highest  gains  being  1.00  second  foot  per  mile,  near  Woods 
Landing,  and  the  lowest  0.06  per  mile,  below  Reservoir  No.  2. 

"(2)  All  the  canals  investigated  show  large  losses  by  seepage,  the  largest  losses 
occurring  on  the  highline  canals,  the  smallest  on  the  canals  in  the  river  bottoms. 
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"(3)  The  average  loss  per  mile  from  canals,  excluding  the  Divide  Ditch,  amounts 
to  5.T1»  per  cent  of  the  volume  carried  per  mile,  or  1.08  second  feet  per  acre  of  wetted 
perimeter.  The  highest  losses  in  terms  of  the  volume  carried  occurred  on  the  Divide 
Ditch  and  I  lighline  Canal,  amounting,  respectively,  to  50.2  per  cent  and  17.5  per 
cent. 

"  (4)  It  is  probable  that  seepage  has  a  greater  influence  in  sustaining  stream  flow, 
and  consequently  in  increasing  the  acreage  of  land  irrigated,  than  is  commonly 
known.  As  shown  from  results  on  Sand  Creek  and  the  Laramie  River,  the  same 
water  is  undoubtedly  diverted  and  used  many  times  in  succession." 

Drainage  conditions  in  Iowa,  W.  II.  Stevenson,  G.  I.  Christie,  and  L.  E. 
Ashbaugb  i  Iowa  Sta.  Bui.  78,  pp.  237-263,  figs.  4)- — This  bulletin  contains  a  discus- 
sion of  the  neeil  and  advantages  of  drainage  in  Iowa,  based  on  results  of  an  extended 
investigation  of  drainage  conditions  in  the  State,  with  notes  and  tables  showing  the 
grades  and  sizes  of  drains  to  be  used  under  different  conditions,  the  cost  of  tilt- 
drains,  and  forms  of  contracts  and  specifications  for  drainage.  The  order  of  pro- 
cedure uniler  the  new  State  drainage  law  is  also  explained. 

It  is  stated  that  "over  four  million  acres  of  Iowa  land  would  be  greatly  benefited 
by  tile  drainage.  A  very  large  percentage  of  this  number  was  wholly  unproductive 
last  year.  The  direct  financial  loss  to  the  State  last  season  through  lack  of  adequate 
drainage  was  approximately  $20,000,000.  The  rapid  rise  in  land  values  makes  tile 
drainage  imperative;  it  also  makes  it  a  profitable  investment.  Under-draining  bene- 
fits rolling  lands.  It  prevents  the  loss  of  the  most  valuable  part  of  the  soil  through 
washing  and  by  removing  the  surplus  ground  water  prevents  seepage.  .  .  .  By 
facilitating  the  cultivation  and  harvesting  of  otherwise  broken  fields  drainage  lessens 
the  cost  of  cr<  »p  pr<  tduction.  Rotation  of  crops  is  essential  to  successful  farming.  On 
thousands  of  farms  throughout  the  State  well-planned,  systematic  drainage  can 
alone  make  this  possible." 

Supplemental  report  on  drainage  in  the  Fresno  district,  California,  C.  G. 
Elliott  (  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Circ.  57,  pp.  5,  fig.  1). — This 
circular,  which  is  supplementary  to  No.  50  of  this  Office  (E.  S.  R.,  15,  p.  94),  sum- 
marizes the  results  of  observations  in  a  series  of  7  wells  which  were  sunk  to  a  depth 
of  8  ft.  in  the  drained  area  for  the  purpose  of  studying  the  movement  of  the  soil 
water.  The  bearing  of  the  results  upon  the  efficiency  of  the  drainage  system  pre- 
viously described  is  discussed. 

Progress  of  road  building  in  the  Middle  West,  R.  W.  Richardson  (  U.  S.  Dept. 
Agr.  Yearbook  1903,  pp.  453-462,  pis.  3). — The  topics  discussed  in  this  article  are 
forces  at  work  for  highway  improvement,  the  rural  population  and  the  roads,  rea- 
sons for  lack  of  progress  in  road  building.  State  and  National  aid,  antiquated  meth- 
ods, road  laws  and  conditions  in  several  States,  road  material,  road  construction,  and 
educational  work. 

Building  sand-clay  roads  in  southern  States,  W.  L.  Spoon  (  U.  S.  Dept.  Agr-. 
Yearbook  1903,  pp.  259-266,  pis.  2,  figs.  3). — Several  examples  of  typical  sand-clay 
roads  are  described  and  the  methods  of  constructing  them  are  explained.  It  is 
claimed  that  "the  building  of  sand-clay  roads  has  passed  the  experimental  stage, 
and  it  is  no  longer  a  question  of  doubtful  procedure. 

"The  important  things  to  be  borne  in  mind  are  thorough  mixing  to  the  saturation 
point,  and  then  properly  shaping  and  rolling  the  road.  This  mixing  is  usually  done 
by  the  traveling  public.  This  is  the  critical  period  in  the  construction  of  a  sand-clay 
road,  because  care  must  be  taken  to  secure  an  even  amount  of  puddling,  so  that  all 
the  lumps  of  clay  shall  be  broken  and  saturated  with  sand  to  a  depth  of  8  to  10  in. 
If  this  can  be  done  and  the  road  is  properly  crowned  as  it  dries,  there  can  be  no 
doubt  about  the  result  being  eminently  satisfactory. 

"This  mixing  might  be  done  by  the  use  of  plows  and  harrows  when  the  clay  is 
wet,  but  it  is  customary  to  let  teams  and  vehicles  accomplish  it.     It  is  true  that  the 
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condition  of  the  road  becomes  worse  for  a  while  during  the  puddling  operation:  but 
after  this  is  effected  and  sufficient  Band  has  been  added  relief  is  permanent." 

The  value  of  different  motive  powers  in  agriculture.  EL  Hoixda*  k  Fulding's 
Landw.  '/J<j..  53  1904  ,  No.  14,  pp.  509-518,  figs.  8  . — Thin  article  describes  and  dis- 
cusses the  efficiency  of  tin-  -team  turbine  motor. 

Trials  of  mowers  and  selfbinders  at  Alnarp.  G.  Ttmbekg     Landtmi 
1903  .  No.  37,  pp.  5"i  9-582  .  —  Four  machines  of  3  different  makes  were  included  in 
the  trial-. 

Trials  of  cultivators,  planters,  and  feed  mills  at  Alnarp.  '  r.  Timbebg    /. 
mannen,  14    1903  .  No.  38,  pp.  593-597  . 

MISCELLANEOUS. 

Annual  Report  of  the  Office  of  Experiment  Stations.  1903  U.  S. 
Ayr..  Offic*  of  Experiment  Stations  Rpt.  1903,  pp.  758,  pls.60  . — This  contains  the  usual 
report  on  the  work  and  expenditures  of  the  agricultural  experiment  stations  in  the 
Unit'  -  -:  annual  reports  of  the  experiment  stations  in  Alaska,  Hawaii,  and 
Porto  Rico;  revrews  of  irrigation  an<l  nutrition  investigations,  and  several  other 
article-  abstracted  elsewhere  in  this  :-- 

Included  in  the  report  on  the  work  an<l  expenditures  of  the  station.-  are  statistical 
summaries:  brief  reports  of  nutrition  and  irrigation  investigations:  summarized 
accounts  of  the  meetings  of  the  Association  of  American  Agricultural  Colleges  and 
Experiment  Stations  and  the  American  Association  of  Farmers'  Institute  Wort  - 
a  review  of  the  work  of  this  Office;  a  repirt  of  the  governing  board,  station,  staff. 
general  outline,  lines  of  work,  income,  and  publications  of  each  experiment  station; 
a  list  of  station  publications  received  by  this  Office  during  1903;  federal  legislation. 

s    lations,  and  rulings  affecting  agricultural  colleges  and  experiment  stations,  em. 

Yearbook  of  the  Department  of  Agriculture,  1903  U.  S.  Dept.  Ayr.  )' 
book  1903,  jjji.  728,  pis.  65,  figs.  54  I. — The  Yearbook,  as  in  the  past,  contains  a  general 
report  on  the  work  of  the  Department  during  the  year  by  the  Secretary  of  Agricul- 
ture: numerous  semipopular  articles,  and  an  appendix  consisting  of  a  summary  of 
information  on  various  subjects  of  interest  to  the  farmer.  The  32  articles  included 
in  the  present  Yearbook  are  noted  elsewhere  in  this  issue.  The  proposed  new  build- 
ings of  the  Department  of  Agriculture  are  described  by  B.'T.  Galloway,  chairman  of 
the  building  committee. 

Annual  Report  of  Missouri  Station.  1899  Missouri  Sta.  Rpt  1899,  pp.  7  I. — 
This  contains  a  brief  report  of  the  director  and  a  financial  statement  for  the  fiscal 
year  ended  June  30,  1899. 

Annual  Report  of  Missouri  Station,  1900  Missouri  Sta,  Rpt.  1900,  pp.  7  . — 
This  contains  a  brief  report  of  the  director  and  a  financial  statement  for  the  fiscal 
year  ended  June  30,  1900. 

Annual  Report  of  Missouri  Station.  1901  Missouri  sin.  Rpt.  1901,  pp.  ?  . — 
This  contains  a  brief  report  of  the  director  and  a  financial  statement  for  the  fiscal 
year  ended  June  30,  1901. 

Annual  Report  of  Missouri  Station.  1902  Missouri  Sta.  Rpt.  1902,  pp.  7  . — 
This  contains  a  brief  report  of  the  director  and  a  financial  statement  for  the  fiscal 
year  ended  June  30,  1902. 

Annual  Report  of  Missouri  Station.  1903  Missouri  Sta.  Rpt.  1903,  pp.  31  . — 
Thi>  contains  a  brief  report  of  the  director:  a  financial  statement  for  the  fiscal  year 
ended  June  30,  1903,  and  several  articles  noted  elsewhere. 

Fourteenth  Annual  Report  of  North  Dakota  Station.   1903    North  Dakota 

pp.  254  ■ — This  includes  the  organization  list  of  the  station:  a  brief 

report  of  the  director:  somewhat  extended  reports  of  the  heads  of  departments,  noted 

elsewhere;  a  financial  statement  for  the  fiscal  year  ended  June  30,  1903,  and  a  reprint 
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of  Bulletin  59  of  the  station,  entitled  Trees  and  Fruits  in  North  Dakota  |  !•'..  S.  R., 
15,  p.  971  I. 

Thirteenth  Annual  Report  of  Utah  Station,  1902  i  Utah  Sta.  /.>/.  1902,  pp. 
LV1II). — This  contains  a  report  of  the  director;  departmental  reports,  and  a  finan- 
cial statement  for  the  fiscal  year  ended  June  30,  1902.  The  report  of  the  agronomist 
giving  the  result-:  of  some  experimental  work  is  noted  elsewhere.  The  other  reports 
are  brief  reviews  of  the  different  lines  of  station  work. 

Proceedings  of  the  seventeenth  annual  convention  of  the  Association  of 
American  Agricultural  Colleges  and  Experiment  Stations  held  at  Washing- 
ton, D.  C,  November  17-19,  1903,  edited  by  A.  C.  True,  W.  H.  Beal,  and 
II.  < '.  White  (  ('.  S.  Depl.  .  \<jr..  Ojjire  of  Expennn nt  Stations  Bui.  1 } .'.  />/>.  inc.  dgms.  3). — 
An  account  of  this  convention  has  already  been  given  (E.  S.  11.,  15,  p.  322  |. 

Bibliographia  agronomica  universalis,  E.  Ottavi,  A.  Marescalchi,  et  ai.. 
(Casale:  Ottavi  Bros.,  1903,  Nos.  2,  ]>/,.  57-128;  3,  />]>.  129-176;  7,  /-/'•  177-264).—  This 
is  a  continuation  of  the  bibliography  previously  noted  (E.  S.  R.,  15,  p.  418).  The  4 
numbers  published  contain  2,094  titles.     An  authors'  index  is  appended  to  number  4. 

A  model  farm,  W.  J.  Spillmax  ( U.  S.  I><pt.  Ayr.  Yearbook  1903,  j>j>.  363-370,  ph. 
2  i . — This  is  an  account  of  the  management  of  a  15-acre  farm  in  southeastern  Pennsyl- 
vania. The  farm  raises  all  the  roughage  for  30  head  of  stock,  17  of  which  are  milch 
cows.  During  the  first  7  years  that  the  farm  was  in  possession  of  the  present  owner 
it  paid  a  mortgage  of  $7,200.  The  author  concludes  that  the  most  important  lesson 
to  be  learned  from  the  achievements  of  this  farmer  is  that  by  applying  such  methods 
as  were  used,  it  is  possible  to  cause  land  to  yield  twice  or  three  times  as  much  as  the 
present  average  from  what  are  considered  good  methods. 

"The  most  important  single  feature  of  this  farm,  aside  from  the  remarkably  sys- 
tematic way  in  which  it  is  conducted,  is  the  manner  of  handling  the  manure.  The 
fact  that  the  stock  are  all  stabled  the  year  round  makes  it  possible  to  save  all  the 
manure,  both  liquid  and  solid,  and  apply  it  to  the  land.  Again,  the  fact  that  it  is 
applied  daily,  as  produced,  insures  that  any  leaching  by  rains  shall  carry  the  leached 
materials  into  the  soil,  where  it  is  wanted.  How  much  plant  food  is  lost  from  fer- 
mentation after  the  manure  is  spread  on  the  fields  is  not  known.  But  the  remark- 
able yields  of  every  portion  of  this  farm  would  seem  to  indicate  that  this  method  of 
handling  manure  is  highly  satisfactory. 

"That  similar  results  as  to  yield  of  crops  may  be  accomplished  by  the  use  of  com- 
mercial fertilizers,  combined  with  crops  grown  expressly  for  the  production  of 
humus,  is  shown  by  the  experience  of  a  number  of  farmers,  particularly  in  the  truck- 
growing  districts.  It  may,  therefore,  prove  possible  to  develop  almost  any  type  of 
farming  to  a  point  that  will  more  than  double  present  average  yields  if  agricultural 
science  continues  to  develop  as  rapidly  during  the  next  quarter  of  a  century  as  it  has 
during  the  last." 

The  nation's  farm  surplus,  G.  K.  Holmes  (  U.  S.  Dept.  Agr,  Yearbook  1903,  jip. 
479-490). — A  statistical  review  of  the  export  trade  of  the  United  States  is  summarized 
by  the  author  as  follows: 

"The  vast  total  of  exports  is  composed  mostly  of  cotton,  grain  and  grain  products, 
and  meat  and  meat  products,  with  places  of  much  less  although  of  large  importance 
taken  by  tobacco,  live  animals,  oil  cake  and  oil-cake  meal,  fruits  and  nuts,  and  vege- 
table i  ids.  With  attention  concentrated  upon  three  or  four,  or  at  most  upon  all  these 
eight  classes  of  products  as  exports  to  the  countries  of  the  earth,  it  may  be  still  further 
concentrated  upon  the  United  Kingdom  as  receiving  one-half  of  all  this  country's 
exports  of  farm  products,  and,  in  a  less  degree,  upon  Germany,  the  recipient  of  one- 
sixth,  all  other  countries  being  individually  of  minor  importance  in  thegeneral  survey. 

"So  it  becomes  easy  to  rind  our  principal  competitors,  which  are,  in  meats  and  meat 
products,  Australasia,  Argentina,  and  Canada,  and  Denmark  in  bacon;  in  live  animals, 
Argentina  and  Canada;  in  grain  and  grain  products,  Argentina,  Russia,  Canada,  and 
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Roumania,  and  at  times  British  India  and  Australasia;  in  tobacco,  the  Dutch  East 
Indies;  while  in  cotton  the  other  countries  <>f  the  earth  have  nut  yel  produced  a  direct 
competitor  of  the  upland  varieties  grown  in  this  country." 

Crop  Reporter  ( U.  S.  Dept.  Agr.,  Bureau  of  Statistics  Crop  Reporter,  vol.  '<'.  Nos.  1, 
pp.  1-S;  2,  pp.  9-16;  -.'.  pp.  17-24). — These  numbers  for  May,  June,  ami  July,  1904, 
contain  the  usual  statistical  reports  on  the  crops  in  the  United  States  and  foreign 
countries. 

A  reconnoissance  of  Samoa,  F.  Wohltmaxn  i  Samoa  Erkundung  1903.  Berlin: 
Kolonial  Wirtschafttiche8  Komitee,  1904,  PP-  VI+164,  }>1*.  20,  figs.  9,  maps  2).—  A 
report  is  given  of  the  investigations  of  the  author  on  the  climate,  soils,  and  agricul- 
tural and  other  economic  conditions  of  the  German  Samoan  Islands.  Particular 
attention  is  given  to  the  agricultural  conditions,  the  cultivation  of  cacao  being 
described  in  considerable  detail. 

A  chapter  is  devoted  to  the  subject  of  plant  diseases,  and  attention  called  to  the 
desirability  of  treating  many  of  the  plants  for  the  existing  diseases  and  quarantine 
regulations  against  the  introduction  of  additional  pests. 

Progress  in  agricultural  education,  1903,  A.  C.  Trie  (  U.  S.  Dept.  Ayr.,  Offia 
of  Experiment  Stations  Rpt.  1903,  pp.  571-634.,  pis.  24  >.—  This  article  treats  of  the  edu- 
cational work  of  the  Department  of  Agriculture,  the  Office  of  Experiment  Station-. 
and  the  Association  of  American  Agricultural  Colleges  and  Experiment  Stations; 
including  in  the  discussion  a  report  on  school  gardens  and  a  reprint  of  the  report  of 
the  committee  on  methods  of  teaching  agriculture  (E.  S.  R.,  15,  p.  325). 

The  article  also  reviews  the  work  being  done  by  the  agricultural  colleges,  second- 
arv  schools,  and  primary  schools.  In  discussing  the  agricultural  colleges  particular 
attention  is  paid  to  the  courses  in  rural  engineering  and  rural  economy,  courses 
offered  in  the  latter  subject  in  European  agricultural  schools  being  included.  New 
buildings  at  some  of  the  stations  are  described.  The  article  concludes  with  a  reprint 
of  a  circular  of  the  Office  giving  a  selected  list  of  books  on  nature  study  and  ele- 
mentary agriculture. 

Agricultural  economics  as  a  subject  of  study  in  the  agricultural  college, 
K.  L.  Butterfield  (  U.  S.  Ikpt.  Agr.,  Office  of  Experiment  Stations  Rj>t.  1903,  pp.  713- 
718).—T\\e  importance  of  agricultural  economics  as  a  subject  of  study  is  emphasized, 
and  an  outline  is  given  for  a  short  lecture  course  on  this  subject. 

Instruction  in  agriculture  in  land-grant  colleges  and  schools  for  colored 
persons,  D.  J.  Crosby  (  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Rpt.  1903,  pp. 
719-749,  pis.  ?  ). — Information  on  this  subject  is  presented  by  States,  and  some  gen- 
eral conclusions  are  drawn  in  regard  to  the  character  of  the  work  and  the  needs  of 
the  institutions.  An  article  on  the  methods  and  facilities  for  instruction  at  the 
Hampton  Normal  and  Agricultural  Institute,  by  C.  L.  Goodrich,  is  included. 

Development  of  the  text-book  of  agriculture  in  North  America,  L.  H. 
Bailey  ( U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Rpt.  1903,  pp.  689-712).— 
Comments  are  made  on  the  principal  agricultural  text-books  which  have  appeared 
in  the  United  States,  and  a  complete  list  of  such  text-books,  arranged  chronologically, 
and  containing  the  table  of  contents  in  each  instance  is  appended. 

Farmers'  institutes  in  the  United  States,  J.  Hamilton  ( U.  S.  Dept.  Agr., 
Office  of  Experiment  Stations  Rpt.  1903,  pp.  635-687). — This  is  a  report  on  the  farmers' 
institutes  in  the  different  States  and  Territories,  with  summarized  statistics  and  a 
general  discussion  of  the  work  as  a  whole. 

The  farmers'  institutes,  J.  Hamilton  (  U.  S.  Dept.  Agr.  Yearbook  1903,  pp.  149- 
158).—  This  treats  in  a  general  way  of  the  development  and  present  status  of  the 
farmers'  institute  movement  in  the  United  States. 

Farmers'  institutes  {Ann.  Rpt.  Missouri  State  Bd.  Agr.,  36  (1903),  pp.  260-307, 
pis.  5,  figs.  9). — Abstracts  of  some  of  the  lectures  delivered  before  the  meetings  held 
in  1903. 
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Annual  report  of  the  Illinois  Farmers'  Institute,  with  reports  of  county- 
farmers'  institutes,  1903  (.1;//).  Rpt.  Illinois  Farmers'  lust.,  1908,  pp.  866,  pis.  ;}, 
maps  .'  |. 

Twentieth  annual  report  of  the  department  of  land  records  and  agricul- 
ture, Bombay  Presidency,  for  the  year  1902-3  (Dept.  Land  Records  and  Agr., 
Bombay  Presidency,  Rpt.  1902-8,  pp.  .'.:  ■  LYI). — In  addition  to  administrative 
reports,  this  document  contains  data  relating  to  rainfall,  agricultural  implements, 
water  supply,  and  irrigation. 

Utilization  of  waste  products,  .1.  1..  Wellington  (Amer.  Inventor,  12(1904), 
No.  :<.  i'.  200).-  The  utilization  of  slag,  gas  of  blast  furnaces,  lumber  and  timber 
wastes,  slaughterhouse  and  packinghouse  wastes  (blood,  hoofs,  bones,  horns,  meat 
scraps,  etc.  I,  rags,  and  wool  grease  ("suint  "  i  is  discussed. 

On  the  utilization  of  kitchen  refuse  in  German  cities,  X.  Landberg  |  Landt- 
mannen,  14  (1908),  No.  86,  pp.  Ml-dGG). 


NOTES, 


Alabama  College  and  Station. — I.  S.  McAdory,  a  graduate  of  the  Alabama  Polytech- 
nic Institute,  has  been  appointed  assistant  in  veterinary  science,  vice  W.  L.  Thorn- 
ton, resigned  to  engage  in  stock  raising  in  Alabama.  T.  B.  Rivett,  a  graduate  of 
the  Ontario  Agricultural  College,  Guelph,  has  been  appointed  assistant  in  horti- 
culture at  the  station,  vice  II.  0.  Sargent,  who  resigned  to  engage  in  teaching  agri- 
culture in  the  Agricultural  School  of  the  First  Congressional  district,  Jackson,   Ala. 

Alabama  Agricultural  and  Mechanical  College  for  Negroes. — G.  H.  C.  Williams,  a 
graduate  of  the  Pennsylvania  State  College,  has  been  appointed  instructor  in 
agriculture. 

Arizona  Station. — Henry  B.  Slade,  formerly  assistant  chemist  of  the  Nebraska  Sta- 
tion and  chemist  of  the  Idaho  Station,  succeeds  W.  W.  Skinner  as  associate  chemist. 
Mr.  Slade  is  expected  to  prosecute  research  work  in  connection  with  the  date  palm 
and  other  organic  materials.  A.  J.  McClatchie  has  retired  from  the  position  of  agri- 
culturist and  horticulturist  of  the  station  to  his  old  home  in  California.  In  addition 
to  conducting  his  private  business,  he  will  undertake  special  investigations  for  the 
Bureau  of  Forestry  of  this  Department. 

Arkansas  Station. — A  department  for  dairying  and  animal  husbandry  has  been 
added,  with  Prof.  Y.  A.  Hooper,  of  Toronto,  Canada,  in  charge.  The  station,  in 
connection  with  the  State,  has  purchased  five  head  of  Brown  Swiss  cattle  at  Syracuse, 
N.  Y.,  for  this  work,  with  equipments  for  cheese  and  butter  making. 

Connecticut  State  Station. — Walter  Mulford,  station  forester,  has  been  given  a  year's 
leave  of  absence  for  study  abroad,  and  Austin  F.  Hawes  has  been  appointed  assistant 
forester,  to  serve  during  his  absence.  A.  W.  Ogden,  for  fourteen  years  chemist  at 
the  station,  has  resigned  to  accept  a  position  in  the  Bureau  of  Chemistry  of  this 
Department,  and  will  be  located  in  New  York  City.  I.  A.  Andrew  has  been 
appointed  chemist  in  the  station. 

Connecticut  College  and  Storrs  Station. — F.  H.  Stoneburn,  poultryinan,  has  resigned 
to  become  director  of  the  Columbia  School  of  Poultry  Culture  at  Waterville,  N.  Y. 
He  entered  upon  his  duties  September  1. 

Florida  University  and  Station. — The  station  staff  has  been  reorganized  as  follows: 
Andrew  Sledd,  president  of  the  university  and  director  of  the  station;  ('has.  M. 
Connor,  vice-director  and  agriculturist;  E.  H.  Sellards,  formerly  of  Rutgers  College, 
entomologist  and  geologist;  F.  M.  Rolfs,  formerly  of  the  Coloradi  i  Stati<  >n,  horticulturist 
and  botanist;  Edward  R.  Flint,  chemist.  The  station  is  planning  to  undertake  quite 
extensive  cooperative  experiments  with  potato  growers  in  the  potato-growing  district, 
in  order  to  get  conditions  as  nearly  normal  as  possible.  The  statement  in  the  last 
number  of  the  Record  that  R.  A.  Lichtenthaeler  had  resigned,  was  an  error;  he  retains 
his  position  as  assistant  chemist. 

Illinois  University  and  Station. — H.  W.  Mumford  has  begun  a  series  of  articles  on 
the  study  of  animal  husbandry  in  the  School  Newsctnd  Practical  Educator.  The  series 
begins  with  the  September  number,  and  is  intended  for  use  later  in  the  series  of  leaf- 
lets on  elementary  agriculture  as  supplementary  reading  in  rural  schools. 

Iowa  Station. — Louis  G.  Michael  has  been  appointed  agricultural  chemist.  C.  E. 
Ellis  has  been  appointed  assistant  agricultural  chemist  vice  E.  C.  Myers. 

213 


214  EXPERIMENT    STATION    RECORD. 

Kansas  College  and  Station. — R.  J.  Brock  has  resigned  his  membership  on  the  board 
of  regents  ami  lias  been  succeeded  by  Geo.  S.  Murphey,  Manhattan,  Kans.  Dr. 
X.  s.  Mayo  has  resigned  his  position  as  professor  of  veterinary  science  in  the  college 
and  veterinarian  of  the  station  to  accent  the  position  of  vice-director  of  the  Central 
Experiment  Station  of  Cuba  and  chief  of  the  division  of  animal  industry.  Dr.  Mayo 
first  went  to  the  Kansas  institution  in  1890  and  has  been  connected  with  it  ever  since, 
excepting  four  years — from  1S97  to  1901 — when  he  held  a  similar  position  in  the  Con- 
necticut Agricultural  College  and  Station.  Michael  F.  Ahearn,  a  graduate  of  the 
Massachusetts  Agricultural  College  of  the  class  of  1904,  has  been  appointed  foreman 
of  the  greenhouses.  Geo.  F.  Freeman,  a  graduate  of  the  Alabama  Polytechnic  Insti- 
tute in  1903,  but  recently  instructor  in  botany  in  the  Massachusetts  Agricultural  Col- 
lege, has  been  appointed  assistant  in  botany  in  the  college  and  station.  The  college 
is  installing  a  system  of  waterworks  of  its  own,  including  the  necessary  piping,  pump- 
ing machinery,  and  an  elevated  tank  with  a  capacity  of  100,000  gal.  The  auditorium, 
with  a  seating  capacity  of  2,700,  is  nearing  completion.  An  addition  to  the  wood- 
working shops  is  in  progress  of  construction  and  will  add  materially  to  the  room  for 
machinery  and  for  classes  in  mechanical  drawing. 

Maine  Station. — In  cooperation  with  the  Bureau  of  Animal  Industry  of  this  Depart- 
ment, the  station  has  begun  the  erection  of  a  poultry  house  120  by  16  ft.  This  is  to 
be  an  open  curtain-front  house  of  about  the  same  capacity  as  the  other  two  houses  at 
the  station.  In  addition  to  the  enlargement  of  the  breeding  work  for  egg  produc- 
tion that  will  be  afforded  by  the  new  house,  experiments  to  extend  over  a  series  of 
years  upon  the  relation  between  floor  space  and  egg  production  are  to  be  undertaken. 

Maryland  College  and  Station. — The  position  of  horticulturist  of  the  college  and 
station  has  been  rilled  by  the  appointment  of  Win.  N.  Hutt,  recently  of  the  Utah 
Station.  He  entered  upon  his  duties  about  November  1.  The  title  of  the  position 
of  agriculturist  has  been  changed  to  agronomist.  E.  P.  Walls,  a  graduate  of  the 
Maryland  Agricultural  College,  class  of  1903,  has  been  appointed  assistant  agronomist. 
He  is  attached  to  the  station,  and  will  devote  all  of  his  time  to  the  investigations  of 
his  department. 

Massachusetts  Station. — George  W.  Patch  has  been  appointed  meteorological 
observer,  vice  F.  F.  Henshaw.  Richard  H.  Robertson,  assistant  chemist,  died  Sep- 
tember 9. 

Michigan  College  and  Station. — R.  H.  Pettit,  entomologist,  has  also  assumed  the 
duties  of  botanist  of  the  station,  the  move  being  in  the  direction  to  separate  more 
fully  the  station  work  from  that  of  the  college.  F.  O.  Foster,  recently  at  the  Okla- 
homa College  and  Station,  and  lately  engaged  in  commercial  dairying  in  Baltimore, 
has  been  appointed  instructor  in  dairying,  vice  John  Michels,  who  has  gone  to  Wis- 
consin University  to  take  a  post-graduate  course,  giving  special  attention  to  dairy 
cattle. 

Montana  College  and  Station. — James  Reid,  president  of  the  college,  has  resigned. 
He  has  been  succeeded  by  Prof.  James  M.  Hamilton,  who  comes  to  the  college  from 
the  State  University  at  Missoula,  where  he  was  vice-president  and  professor  of  psy- 
chology and  history.  James  Dryden,  formerly  meteorologist  and  poultryman  at  the 
Utah  Station,  has  accepted  a  position  as  clerk  and  poultryman  at  the  station. 

New  York  State  Station. — N.  0.  Booth,  recently  horticulturist  in  the  Washington 
College  and  Station,  has  returned  to  the  above  station  as  assistant  horticulturist,  vice 
V.  A.  Clark,  who,  as  previously  noted,  has  gone  to  the  Arizona  Station. 

Pennsylvania  College  and  Station. — The  Bureau  of  Animal  Industry  of  this  Depart- 
ment has  assigned  $1,000  of  the  recent  Congressional  appropriation  for  investigations 
in  the  breeding  and  feeding  of  domestic  animals,  to  the  cooperative  investigations 
with  the  respiration  calorimeter,  now  in  progress  at  the  station.  Plans  have  been 
made  for  an  investigation  upon  the  influence  of  age  and  individuality  upon  the 
metabolism  of  cattle,  and  two  yearling  steers,  one  a  Polled  Angus  and  one  a  Jersey, 
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have  been  purchased  for  use  in  the  investigation,  which  is  expected  to  extend  over 
several  years.  J.  A.  Fries,  first  assistant  in  animal  nutrition,  has  been  given  a  year's 
leave  of  absence  for  study  abroad.  The  position  will  be  filled  during  his  absence  by 
W.  W.  Braman,  formerly  second  assistant  in  animal  nutrition,  and  R.  E.  Stallings, 
assistant  chemist,  will  serve  as  second  assistant  in  animal  nutrition.  The  fellowships 
in  agricultural  chemistry  and  dairy  husbandry  have  been  discontinued. 

South  Carolina  College  and  Station. — Dr.  Louis  A.  Klein  has  been  elected  to  succeed 
Dr.  G.  E.  Nesom  as  chief  of  the  veterinary  division.  F.  C.  Atkinson  has  been 
appointed  assistant  chemist. 

Tennessee  University  and  Station. — Dr.  Brown  Ayres,  formerly  dean  and  professor 
of  physics  at  Tulane  University,  New  Orleans,  has  succeeded  Dr.  Charles  W.  Dahli- 
as president  of  the  university.  Samuel  M.  Bain,  botanist  of  the  university  and  sta- 
tion, has  undertaken  work  in  cooperation  with  the  Bureau  of  Plant  Industry  of  this 
Department  in  the  breeding  of  varieties  of  cotton  resistant  to  attacks  of  the  boll- 
weevil.  During  Professor  Bain's  necessary  absence  in  carrying  on  this  work  Samuel 
H.  Essary  has  been  appointed  assistant  botanist  of  the  station  and  instructor  in 
botany  in  the  university.  Henry  H.  Hampton,  assistant  chemist  of  the  station,  has 
been  succeeded  by  Walter  H.  Brown. 

Virginia  Station. — The  station  staff  was  reorganized  the  past  summer,  as  follows: 
Andrew  M.  Soule  has  been  appointed  director;  Harvey  L.  Price,  horticulturist;  Wil- 
liam D.  Saunders,  dairy  husbandman;  Meade  Ferguson,  bacteriologist;  John  G. 
Ferneyhough,  veterinarian;  John  R.  Fain,  agronomist;  William  A.  P.  Moncure, 
assistant  mycologist;  Phares  0.  Vanatter,  field  experiments;  Walter  Ellett,  assistant 
chemist;  Arthur  P.  Spencer,  assistant  in  animal  husbandry;  Ellison  A.  Smyth,  con- 
sulting biologist;  David  0.  Xourse,  consulting  agronomist;  Thomas  L.  Watson,  con- 
sulting geologist;  Clement  E.  Craig,  foreman  of  the  field  experiments.  The  work  of 
the  station  will  be  specialized  much  more  in  the  future  than  in  the  past  and  the 
working  force  more  than  doubled.  An  extensive  system  of  field  investigations  will 
be  undertaken.  The  department  of  field  experiments  will  conduct  the  field  work 
proper.  The  chemical  and  soil  work  will  be  undertaken  by  the  department  of  chem- 
istry. A  forty-acre  field  has  been  laid  out  for  this  work,  and  extensive  plantings 
made  this  fall.  Special  attention  will  be  given  to  the  department  of  animal  hus- 
bandry, and  the  plans  are  now  on  foot  to  organize  extensive  feeding  experiments 
with  beef  and  dairy  cattle,  and  swine.  The  college  maintains  about  300  head  of  live 
stock,  a  large  percentage  of  which  are  pure-bred  animals,  there  being  choice  repre- 
sentatives of  three  of  the  principal  beef  and  dairy  breeds.  The  dairy  department 
will  also  undertake  some  special  lines  of  investigation  on  pasteurized  milk  at  an 
early  date,  while  studies  on  soil  bacteria  will  be  undertaken  by  the  bacteriologist. 
The  work  on  cider  making  and  the  chemistry  of  fruits  wull  be  continued. 

Wyoming  Station. — F.  E.  Hepner,  of  South  Dakota,  has  been  appointed  research 
chemist  of  the  station.  He  began  work  October  1.  The  plans  of  work  for  the  year 
in  chemistry  include  water  and  forage  plant  analyses  and  digestion  experiments  with 
high-altitude  stock  foods.  E.  E.  Nelson,  assistant  in  horticulture  and  agrostology, 
resigned  his  position,  to  take  effect  October  1.  B.  P.  Fleming,  irrigation  engineer 
of  the  station,  has  resigned  his  position  in  order  to  continue  his  studies  at  Cornell 
University. 

United  States  Department  of  Agriculture. — Dr.  R.  E.  B.  McKenney,  assistant  physi- 
ologist in  the  Bureau  of  Plant  Industry,  who  has  been  making  a  special  study  of  the 
mosaic  disease  of  tobacco,  has  resigned  to  accept  a  position  with  a  firm  doing  business 
at  Panama. 

Dr.  Ernst  A.  Bessey,  who  has  been  abroad  for  over  two  years,  returned  in  October. 
While  abroad  he  traveled  in  Russia,  the  Caucasus,  Turkestan,  and  Algeria  for  this 
Department.  He  spent  some  time  in  study  in  the  Universities  of  Halle  and  Munich, 
finishing  his  work  for  the  doctorate  in  Halle  last  spring.     He  has  been  appointed  in 
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the  Officeof  Vegetable  Pathological  and  Physiological  [investigation,  of  the  Bureau  of 
Plant  Industry,  to  make  a  thorough  study  of  diseases  of  crops  caused  by  nematodes. 

Thomas  II.  Kearney,  of  the  Bureau  of  Plant  Industry,  has  gone  to  North  Africa 
and  other  Mediterranean  coast  regions  for  the  purpose  of  securing  new  seeds  and 
plants  adapted  to  the  southwest.  He  will  make  a  special  study  of  the  date  palm  and 
plan  for  new  introductions  of  this  fruit.  Alkali-resistant  forage  crops  will  also  be 
studied,  and  seeds  of  new  and  promising  kinds  will  be  collected  for  testing  in  this 
country. 

W.  P.  Corsa,  assistant  pomologist  in  the  Division  of  Pomology  for  the  past  14  years, 
died  September  3. 

At  the  International  Engineering  Congress  at  St.  Louis  October  3  to  8,  Elwood 
Mead,  of  this  Office,  was  selected  to  present  one  of  the  four  papers  on  irrigation,  the 
other  three  papers  being  presented  by  foreign  representatives.  The  subject  of  Mr. 
Mead's  paper  was  Irrigation  in  the  Unite' 1  States,  and  dealt  with  the  development 
and  present  scope  of  irrigation,  the  engineering  aspects,  cheapening  of  construction, 
the  reform  of  State  laws,  National  legislation,  and  National  and  State  investigation 
relating  to  irrigation. 

County  Experiment  Stations. — In  the  September  issue  of  the  Iowa  Agriculturist  an 
account  is  given  of  the  movement  in  that  State  toward  the  establishment  of  county 
experiment  stations  at  the  county  poor  farms.  The  purpose  of  these  experiment 
stations  is  to  answer  some  of  the  local  county  problems.  The  work  undertaken  at 
the  station  first  established  was  to  grow  side  by  side  30  varieties  of  corn  obtained 
from  farmers  in  different  parts  of  the  county.  The  yields  of  these  varieties  varied 
from  15  to  55  bu.  of  grain  per  acre,  thus  bringing  the  fact  home  to  farmers  that  there 
is  a  great  difference  in  the  value  of  the  seed  corn  grown  by  different  farmers  in  the 
same  locality.  This  result  opens  up  a  vast  number  of  similar  problems  with  other 
crops.  The  first  of  these  stations  was  established  in  Sioux  County  two  years  ago,  the 
board  of  supervisors  granting  the  money  necessary  to  carry  on  the  experiments.  Since 
then  Story,  Marshall,  Adams,  and  Pocahontas  counties  have  established  similar  sta- 
tions. The  writer  points  out  that  there  are  five  or  six  distinct  soil  types  in  Iowa,  and 
that  therefore  tests  of  varieties  of  roots,  grains,  and  grasses  at  the  station  on  one  type 
of  soils  may  not  be  applicable  in  many  other  portions  of  the  State.  This  is  where 
the  county  experiment  stations  will  come  in  investigating  these  local  problems. 

Wallace's  Farmer,  discussing  the  same  subject,  states  that  "the  agricultural  college 
cooperates  with  these  various  counties  to  the  extent  of  sending  a  man  to  the  farm  to 
direct  the  method  of  preparation,  to  lay  out  the  ground,  and  to  teach  the  man  in 
charge  how  to  keep  the  correct  data  and  thus  furnish  exact  information  that  will  be 
of  value  .  .  .  Incidentally,  the  poor  farm  in  counties  where  this  method  has  been 
adopted  becomes  a  center  of  great  public  interest.  It  is  a  favorite  place  for  picnics 
during  the  growing  season,  where  the  farmers  can  see  for  themselves  just  how  these 
experiments  are  coming  on." 

School  of  Forestry  in  Wales. — A  conference  of  delegates  appointed  by  the  Welsh 
county  councils  to  discuss  the  question  of  afforestation  in  the  principality  was  held 
at  Swansea  on  September  7.  According  to  a  brief  account  of  this  in  Nature,  Sir 
Charles  Philipps,  who  presided,  remarked  that  there  was  in  Wales  an  enormous 
area  which  could  be  profitably  afforested.  It  was  necessary  that  professors  of  the 
subject  should  be  appointed  at  the  universities  and  that  practical  demonstration 
areas  should  be  set  apart.  The  view  was  expressed,  in  course  of  discussion,  that  the 
establishment  of  a  central  school  of  forestry  for  Wales  was  of  the  utmost  importance, 
and  that  such  a  school  would  become  self-supporting  after  a  few  years.  It  was  at 
length  resolved  that  the  members  should  urge  on  their  respective  councils  the  great 
importance  of  the  study  and  practical  application  of  forestry  by  providing  lectures 
to  be  given  at  suitable  centers  and  bursaries,  enabling  students  to  attend  these  lec- 
tures; also  that  a  central  school  of  forestry  be  established  with  example  plants  of 
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three  or  more  acres  and  demonstration  areas  of  suitable  extent,  and  that  the  neces- 
sary  expense  be  defrayed  by  the  county  councils  on  the  basis  of  their  respective 
ratable  values,  the  whole  amount  now  asked  for  not  to  exceed  £5,000. 

Agriculture  in  Union  Academy. — A  four-year  agricultural  course  is  now  offered  by 
Union  Academy,  Belleville,  X.  Y.  This  is  done  at  the  request  of  George  and  Win.  W. 
Mather,  who,  in  1901,  gave  Union  Academy  $10,000  for  the  support  of  a  school  of 
agriculture.  The  course  in  agriculture  includes  two  terms  each  of  instruction  in  draft- 
ing plans  for  farm  buildings,  entomology,  soils  and  fertilizers,  horticulture,  plant  life, 
economics  of  agriculture,  animal  husbandry,  poultry  keeping  and  zootechny,  and  one 
year  of  agriculture  (agronomy).  Lyman  Carrier,  who  had  charge  of  chemistry  and 
agriculture  in  the  Elyria,  Ohio,  High  School  last  year,  has  been  elected  vice-principal 
of  Union  Academy,  and  will  teach  science  and  agriculture. 

New  Journal  of  Agricultural  Science. — The.  prospectus  has  been  issued  of  a  Journal 
of  Agricultural  Science,  the  publication  of  which  is  to  be  commenced  at  Cambridge, 
England,  with  the  beginning  of  the  year.  The  new  journal  will  be  edited  1  >v  Messrs. 
T.  H.  Middleton,  T.  B.  Wood,  R.  H.  Biffin,  and  A.  D.  Hall,  in  consultation  with 
W.  Bateson,  J.  R.  Campbell,  and  W.  Somerville.  The  cooperation  of  a  long  list  of 
gentlemen  engaged  in  work  in  agricultural  science  has  been  promised. 

The  .prospectus  points  out  that  there  are  now  about  25  agricultural  colleges  in  Eng- 
land, the  larger  number  of  which  have  been  established  during  the  past  decade. 
Many  of  these  institutions  are  equipped  with  permanent  laboratories  and  experi- 
mental farms,  and  are  beginning  to  devote  their  attention  to  definite  scientific  work 
in  chemistry,  botany,  and  other  sciences  bearing  on  agriculture.  At  present  there 
appears  to  be  no  way  of  getting  the  results  of  their  scientific  work  before  the  proper 
audience.  It  is  the  purpose  of  the  new  journal  to  publish  only  distinctly  scientific 
work  in  agricultural  science,  and  it  will  not  include  the  results  of  the  ordinary  trials 
of  manures  and  varieties  for  demonstration  or  commercial  purposes. 

New  Veterinary  Journal. — The  first  number  of  a  new  veterinary  journal,  entitled 
Western  Veterinarian,  was  issued  in  July.  This  journal  is  to  be  published  quarterly  as 
the  official  organ  of  the  California  State  Veterinary  Medical  Association,  as  a  continu- 
ation of  the  quarterly  bulletin  of  that  association.  The  purpose  of  the  change  of  name 
and  appearance  is  to  admit  of  an  enlargement  of  the  scope  of  the  journal.  The 
Western  Veterinarian  will  contain  a  record  of  the  proceedings  of  the  California  Veteri- 
nary Medical  Association,  news  items,  and  original  articles  relating  to  veterinary 
science  and  practice. 

Miscellaneous. — The  Higher  Education  Subcommittee  of  the  Lancashire  Education 
Committee  has  issued  a  series  of  circulars  describing  the  provisions  made  in  the 
county  for  instruction  in  agriculture.  Full  particulars  are  given  of  courses  in  agri- 
culture to  be  carried  out  at  the  County  Council  Farm  at  Hutton  and  the  Harris  Insti- 
tute at  Preston,  as  well  as  in  other  parts  of  the  county.  At  the  Harris  Institute  the 
course  extends  over  four  years,  and  is  intended  to  prepare  young  men  for  the  prac- 
tical work  of  farm  life.  The  subcommittee  has  also  made  arrangements  to  consider 
applications  from  local  committees,  agricultural  societies,  and  farmers'  associations 
for  euurses  of  lectures  by  members  of  the  staff  of  the  Harris  Institute. 

We  learn  from  Nature  that  the  Indian  Tea  Association  is  contemplating  the  estab- 
lishment of  an  experiment  station  in  Assam.  The  scientific  advisor  of  the  associa- 
tion has  explained  his  plan  for  the  permanent  location  of  his  assistant  in  Assam,  the 
provision  of  a  laboratory  for  him,  and  the  initiation  of  experiments  in  tea  culture 
under  his  direct  supervision  and  control.  An  offer  has  been  made  by  the  agents  of 
the  Scottish  Assam  Tea  Company  to  provide  a  small  bungalow  and  tea  for  experi- 
ment in  the  immediate  neighborhood  of  the  bungalow,  and  further  land  for  experi- 
ments as  required.  This  offer  was  accepted,  and  arrangements  have  been  made  for 
the  erection  of  a  laboratorv. 
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J.  D.  Towar,  formerly  of  the  Michigan  College  and  station,  has  returned  from 
South  Australia,  where  since  1902  he  has  occupied  the  position  of  principal  of  the 
Roseworthy  Agricultural  College  and  professor  of  agriculture  in  that  institution. 

Dr.  Robert  Ostertag,  a  member  of  the  faculty  of  the  veterinary  high  school  at 
Berlin,  and  the  foremost  authority  on  meat  Inspection  in  Germany,  recently  made  a 
tour  of  this  country  for  the  purpose  of  becoming  more  thoroughly  acquainted  with  the 
conditions  which  prevail  here  with  regard  to  veterinary  medicine  and  animal  industry. 
Doctor  Ostertag  visited  many  of  the  larger  abattoirs  in  our  chief  cities,  inspected  a 
number  of  our  veterinary  schools,  stock  farms,  and  dairy  institutions.  A  very  favor- 
able impression  was  formed  by  Doctor  Ostertag  regarding  the  work  of  the  Bureau  of 
Animal  Industry  in  eradicating  sheep  scab  and  dipping  cattle  for  the  destruction  of 
ticks.  Many  of  our  veterinary  schools  were  considered  by  him  as  still  defective 
in  their  curricula,  but  two  especially  i  ( tornell  and  Pennsylvania)  were  referred  to  as 
furnishing  high  grade  and  satisfactory  instruction  in  all  respects.  Doctor  Ostertag  con- 
sidered that  some  of  our  dairy  farms  were  equal  or  superior  with  respect  to  general 
management,  sanitary  conditions,  etc.,  to  any  similar  institutions  in  the  world.  The 
system  of  meat  inspection  instituted  and  maintained  by  the  Bureau  of  Animal  Indus- 
try was  considered  as  exceedingly  effective  and  satisfactory.  While  at  Ames,  Iowa, 
Doctor  Ostertag  investigated  the  course  in  animal  husbandry  offered  at  that  institu- 
tion, and  was  so  well  impressed  with  its  efficiency  that  he  has  decided  to  establish  a 
course  as  nearly  like  it  as  possible  in  the  veterinary  high  school  at  Berlin. 

The  Very  Rev.  Samuel  Reynolds  Hole,  Dean  of  Rochester,  England,  and  widely 
known  as  a  writer  on  roses,  died  at  his  home  on  August  24,  in  his  85th  year.  He 
was  one  of  the  originators  of  the  National  Rose  Society  of  England,  and  has  been  its 
president  since  the  establishment  of  that  society  in  1858.  He  is  best  known  perhaps 
to  horticulturists  through  his  Book  About  Roses,  How  to  Grow  and  Show  Them,  and 
his  book  published  in  1899,  entitled  Our  Gardens.  The  Book  About  Roses  has  gone 
through  19  editions. 

B.  M.  Everhart,  well  known  for  his  work  in  systematic  mycology,  died  at  his  home 
in  Westchester,  Pa.,  September  22,  1904,  in  his  87th  year. 

Dr.  F.  Nobbe,  since  1868  professor  in  the  Forestry  School  and  director  of  the 
Experiment  Station  for  Plant  Physiology  in  Tharand,  retired  from  active  duties  with 
the  beginning  of  October. 

Earnest  Shearer  has  been  appointed  lecturer  on  agriculture  at  the  Pusa  Imperial 
College,  Bengal,  India.  References  have  previously  been  made  to  the  establishment 
of  this  model  agricultural  college  for  India,  with  a  farm  of  1,300  acres. 

We  learn  from  Science  that  Alexander  Lauder,  senior  demonstrator  in  chemistry 
in  the  University  College  of  North  Wales,  Bangor,  has  been  appointed  lecturer  in 
agricultural  chemistry  in  the  Edinburgh  and  East  Scotland  College  of  Agriculture. 

A  chair  of  agricultural  mechanics  has  been  established  at  the  University  of  <  mttin- 
gen,  and  Dr.  Ludwig  Prandtl  has  been  appointed  to  the  chair. 
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The  practical  demonstration  of  the  methods  employed  in  certain  lines 
of  agricultural  instruction  and  investigation,  as  carried  out  at  the  St. 
Louis  Exposition,  was  a  novel  undertaking.  It  supplemented  very 
effectually  the  combined  exhibit  of  the  American  agricultural  colleges 
and  experiment  stations  in  the  Palace  of  Education,  and  illustrated  the 
methods  which  have  been  worked  out  for  important  branches  of  work 
and  which  could  not  well  be  shown  in  the  other  exhibit.  As  these 
methods  have  been  largely  developed  in  this  country  and  are  essentially 
American  in  their  details,  a  demonstration  of  them  was  desirable  to  a 
clear  understanding  of  the  American  system  of  agricultural  education 
and  research.  The  fact  that  exercises  in  stock  judging,  grain  judging, 
and  the  like  were  being  carried  on  by  classes  of  students  from  the 
agricultural  colleges,  under  the  direction  of  instructors  in  these  sub- 
jects, added  materially  to  the  interest  of  the  exhibit,  and  served  to 
demonstrate  the  practical  character  of  the  methods. 

Two  sessions  of  this  "School  of  Breeding,  Feeding  and  Judging 
Live  Stock,  and  of  Breeding  Field  Crops"  were  held,  each  of  two 
weeks'  duration.  The  first  session  was  from  September  12  to  24,  dur- 
ing the  cattle  show,  and  the  second  from  October  3  to  15,  during  the 
show  of  sheep  and  swine.  The  sessions  were  held  in  the  Live  Stock 
Congress  Hall.  An  arena  45  by  75  feet  was  arranged  in  elliptical 
form,  surrounded  by  terraced  seats  sufficient  to  accommodate  1,100 
people.  The  tardiness  of  the  exposition  management  in  making  pro- 
vision for  this  exhibit  made  it  possible  to  hold  only  two  periods 
instead  of  three  as  contemplated,  and  greatly  interfered  with  the  prog- 
ress of  the  exercises  during  the  first  session.  A  pavilion  was  origi- 
nally planned  for  these  exercises,  but  this  was  abandoned  by  the 
exposition  management,  and  quarters  assigned  in  the  Live  Stock  Con- 
gress Hall.  A  $2,300  refrigerating  plant  was  installed  in  a  room 
adjoining  the  arena,  and  this  was  stocked  with  meat  for  the  judging 
work.  A  live-horsepower  motor  was  also  furnished  for  thrashing  the 
crops  of  the  breeding  plats.  The  school  was  under  the  general  charge 
of  Prof.  J.  H.  Shepperd,  of  North  Dakota. 

The  plan  followed  was  to  have  about  twenty-five  students  from  five 
different  agricultural  colleges  present  at  each  session,  to  act  as  classes 
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for  the  instructors  to  use  in  demonstrating  their  methods  of  teaching 
live-stock  judging,  dressing  and  curing  meats,  judging  grain,  making 
gluten,  sponge  and  baking  trials  with  Hour,  and  in  thrashing,  grading, 
and  milling  wheat.  Animals  were  slaughtered  in  the  presence  of  stu- 
dents and  demonstrations  given  of  the  cutting  and  curing  of  meats. 
Exercises  in  judging  corn  and  small  grains,  and  in  placing  rings  of 
all  of  the  market  and  breeding  classes  of  cattle,  sheep  and  swine,  con- 
stituted tin1  programme  rendered  from  day  to  day. 

Sessions  of  the  school  were  held  daily  in  the  forenoon,  afternoon, 
and  evening.  Moving  pictures  representing  the  active  work  of 
students  in  judging  live  stock,  studying  farm  mechanics,  judging  corn, 
carrying  out  the  exercises  in  agricultural  engineering,  and  the  work  of 
plant  and  animal  breeding,  were  thrown  upon  the  screen  at  intervals 
during  the  day.  Addresses  upon  various  phases  of  plant  and  animal 
breeding,  feeding,  methods  of  instruction,  and  kindred  subjects  were 
also  delivered  throughout  the  four  weeks  of  the  school.  Approxi- 
mately fifty  lectures  were  given  during  the  two  periods,  and  a  total  of 
fifty  students  from  various  institutions  took  part  in  the  work  of  the 
school  from  time  to  time. 

The  exercises  in  judging  live  stock  and  grains  and  the  demonstra- 
tion of  the  methods  employed  in  instruction  proved  to  be  of  much 
interest  and  attracted  good-sized  crowds.  The  slaughtering  and  cook- 
ing trials  especially  attracted  the  attention  of  the  stock  breeders  and 
exhibitors  present,  who  followed  the  trials  closely  and  seemed  to  take 
a  deep  interest  in  them.  It  was  frequently  pointed  out  by  visitors 
that  the  experiment  stations  are  singularly  well  fitted  to  conduct 
slaughter  trials,  in  which  animals  which  have  ranked  well  on  foot  are 
submitted  without  favor  or  prejudice  to  the  crucial  on  the  block,  since 
private  exhibitors  often  hesitate  to  take  the  risk. 

The  demonstration  of  the  methods  employed  in  plant-breeding  wTork 
at  the  experiment  stations  was  quite  complete.  Matured  plants  of  oats, 
wheat,  barley,  spelt,  millet,  and  flax,  and  young  corn  plants  were  set 
in  natural  form  as  they  appear  in  the  plant  nurseries  in  actual  work, 
with  about  two-thirds  the  usual  interspaces.  The}T  were  shown  in  all 
stages,  some  with  clipped  borders,  others  partially  culled  out  in  select- 
ing the  better  plants,  and  others  with  the  final  or  choice  plants  only 
remaining,  which  were  to  be  kept  for  seed.  On  other  plats  the  plants 
were  harvested  and  placed  in  their  proper  receptacles. 

Specimen  record  books  were  displayed  and  forms  of  plant  pedigrees 
as  they  are  ordinarily  kept  were  shown.  All  forms  of  plant  records 
and  labels  used  in  experimental  work  were  shown  in  position  as  they  are 
used  in  this  work,  so  that  visitors  were  able  to  see  the  entire  system 
which  has  been  worked  out  for  plant  breeding.  A  thrashing  machine 
for  plant-breeding  work,  a  fanning  mill,  electric  bake  oven,  and  a  small 
patent  roller  test  mill  (used  for  determining  the  grade  of  flour  which  a 
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sample  of  wheat  will  produce)  were  also  exhibited  in  active  operation, 
and  the  chemical  apparatus  employed  for  fat  extraction  and  the  deter- 
mination of  nitrogen  in  corn-breeding  work  was  also  shown. 

The  plant-breeding-  work,  as  it  turned  out.  furnished  good  material 
for  display  and  enabled  an  interesting  and  attractive  exhibit  to  lie 
made.  It  was  so  arranged  as  to  enable  the  crowd  to  obtain  a  good 
general  idea  of  the  methods  in  a  few  minutes,  while  those  who  chose 
to  spend  a  longer  time  in  making  a  more  complete  stud}'  of  the  exhibit 
were  afforded  opportunity  to  do  so. 

The  attendance  at  the  various  exercises  of  this  "school"  ranged 
from  50  to  1,000  people  at  a  session,  varying  with  the  attendance  at 
the  fair  and  with  the  condition  of  the  weather.  The  practical  exer- 
cises and  demonstrations  proved  as  a  rule  to  be  of  greater  interest  than 
the  more  formal  lectures  and  moving-picture  displays.  The  inaccessi- 
bility of  the  place  where  the  school  was  held  undoubtedly  affected  the 
attendance. 

The  indications  are  that  the  school  made  a  marked  impression  upon 
a  considerable  body  of  people,  who  gained  through  it  a  much  clearer 
conception  of  the  methods  employed  at  the  agricultural  colleges  and 
experiment  stations  than  they  had  previously  had  or  than  could  well 
have  been  given  in  any  other  way. 

The  comments  upon  the  exhibit  of  the  agricultural  colleges  and 
experiment  stations  as  a  whole  have  been  most  favorable  and  compli- 
mentary. 

It  was  in  no  sense  a  "show"  exhibit,  but  the  materials  comprising 
it  were  those  in  actual  use  for  instruction  and  experimentation  at 
our  land-grant  colleges  and  experiment  stations,  or  those  represent- 
ing with  as  much  realism  as  possible  the  practical  results  of  research. 
It  was  undoubtedly  the  most  successful  exhibit  which  these  institu- 
tions have  yet  made,  and  its  location  in  the  Palace  of  Education 
secured  for  the  agricultural  departments  of  the  colleges  and  the 
experiment  stations  a  recognition  of  their  place  among  the  great 
educational  efforts  of  the  nation.  It  impressed  itself  upon  intel- 
ligent observers  as  a  worthy  and  consistent  exposition  of  certain 
features  of  education  and  research  in  the  relations  of  science  to 
agriculture  and  the  mechanic  arts. 

Its  success  was  attested  by  the  comments  of  competent  judges  and 
real  seekers  after  information,  as  well  as  by  the  awards  granted  by 
the  several  juries.  Exclusive  of  those  granted  to  collaborators,  there 
were  one  hundred  and  thirty-five  awards  made  to  the  exhibit,  includ- 
ing twenty-four  grand  prizes,  forty-one  gold,  thirty-five  silver,  and 
thirt}T-five  bronze  medals. 


RECENT  WORK  IN  AGRICULTURAL  SCIENCE. 


CHEMISTRY. 


The  action  of  water  and  saline  solutions  upon  certain  slightly  soluble 
phosphates.  F.  K.  Cameron  and  L.  A.  Hurst  {Jour.  Amer.  Chem.  Soc,  26  (  1904), 
iVo.  8,  pp.  885-913). — The  methods  used  and  the  results  obtained  in  a  study  of  the 
action  of  varying  proportions  of  water  and  of  sodium  nitrate  and  potassium 
chlorid  and  sulphate  on  phosphates  of  iron  and  aluminum,  and  of  water,  calcium 
chlorid  and  nitrate,  and  potassium  chlorid  and  sodium  nitrate  on  tricalcium  phos- 
phate are  given. 

The  method  used  was  as  follows:  "In  the  majority  of  cases  the  procedure  em- 
ployed was  to  weigh  the  solid  phosphate  into  a  bottle  and  then  add  200  cc.  of  water 
or  solution.  .  .  .  Eight-ounce  sterilizer  bottles,  tightly  closed  with  rubber  stoppers, 
were  found  to  be  very  convenient.  The  bottles  were  completely  immersed  in  a 
constant  temperature-bath  which  varied  less  than  1°  C.  during  the  experiment.  In 
some  cases  the  bottles  were  occasionally  shaken  by  hand,  but  in  others  they  were 
placed  in  a  submerged  rotating  cradle,  driven  by  an  electric  motor,  and  the  contents 
thus  kept  constantly  agitated.  When  the  solutions  had  remained  in  the  constant- 
temperature  bath  the  desired  length  of  time,  the  bottles  were  placed  in  an  upright 
position  for  24  hours,  or  longer,  to  permit  the  suspended  solid  particles  to  subside, 
as  far  as  possible,  and  then  the  supernatant  solutions  were  passed  through  filters. 
An  aliquot  partof  the  clear  filtrate,  usually  100  cc,  was  then  titrated  with  a  standard 
solution  of  potassium  hydroxid  free  from  carbonates,  using  phenolphthalein  as  indi- 
cator, to  determine  the  '  acidity '  of  the  solution.  .  .  .  The  phosphoric  acid  was  then 
precipitated,  in  the  usual  way,  as  phosphomolybdate,  and  estimated  gravimetrically 
as  magnesium  pyrophosphate,  or  occasionally  by  titrating  the  yellow  phosphomo- 
lybdate precipitate  with  a  standard  solution  of  alkali.  In  a  few  cases  the  dissolved, 
phosphoric  acid  was  present  in  such  small  quantities  that  it  was  found  desirable  to 
estimate  it  by  a  colorimetric  method." 

The  results  are  summarized  as  follows:  "It  appears  that  the  rate  of  action  of  water 
upon  phosphates  of  iron  and  aluminum,  or  upon  tricalcium  phosphate  is  very  slow, 
so  that  neither  in  this  investigation  nor  probably  in  any  yet  recorded,  have  final 
equilibrium  conditions  been  observed.  Free  acid  accumulates  in  the  solution  and  a 
portion  of  the  corresponding  base  is  precipitated.  While  the  free  phosphoric  acid 
tends  to  increase  the  solubility  of  the  phosphate,  the  base,  even  though  in  solution 
in  correspondingly  smaller  amounts,  exerts  a  greater  effect  in  decreasing  it.  Therefore, 
the  addition  of  increasing  amounts  of  water  produces  a  relatively  smaller  (though  in 
actual  amounts  a  laiger)  solution  and  decomposition  of  the  phosphate.  .  .  . 

"The  presence  of  potassium  chlorid  in  the  solution  decreases  the  amount  of 
phosphoric  acid  obtained  from  iron,  aluminum,  or  calcium  phosphate.  It  increases 
the  amount  of  iron,  aluminum,  or  calcium  entering  the  solution.   ... 

"Potassium  sulphate,  as  previously  observed  by  Lachowicz,  increases  the  amount 
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of  phosphoric  acid  entering  the  solution  from  iron  phosphate,  but  decreases  the 
amount  entering  the  solution  from  aluminum  phosphate. 

"Sodium  nitrate  decreases  the  amount  of  phosphoric  acid  entering  the  solution 
Erom  either  iron  or  aluminum  phosphate,  but  appears  to  slightly  increase  the  amount 
yielded  by  calcium  phosphate,  while  it  greatly  increases  the  amount  of  calcium  yielded 
to  the  solution  by  the  last-named  substance.  .  .  . 

"With  pure  water  in  contact  with  the  phosphates  the  acidity  of  the  resulting  solu- 
tions appears  to  be  in  the  same  direction  as  the  concentration  with  respect  to  phos- 
phoric  acid,  but  no  satisfactory  correlation  has  been  made  between  the  two  sets  of 
determinations.  In  solutions  of  more  soluble  salts  in  contact  with  the  phosphates, 
no  generalization  whatever  seems  justified.  Potassium  chlorid,  potassium  sulphate, 
and  sodium  nitrate  all  increase  the  acidity  of  solutions  in  contact  with  iron  phos- 
phate, while  potassium  chlorid  and  sodium  nitrate  decrease  the  amount  of  the  phos- 
phoric acid  in  the  solution.  No  correlation  of  the  acidity  with  the  amounts  of  iron 
in  the  solution  seems  possible,  although,  as  is  shown  by  the  solutions  of  potassium 
chlorid,  the  base  in  solution  is  increased. 

"In  contact  with  calcium  phosphate,  potassium  chlorid,  and  sodium  nitrate 
decreased  the  acidity  of  the  solution  instead  of  increasing  it,  as  in  the  case  of  iron 
phosphate.  In  both  cases,  however,  the  amounts  of  calcium  in  the  solutions  decid- 
edly increased,  and  in  the  case  of  sodium  nitrate  the  phosphoric  acid  also. 

"Insofar  as  observations  were  made,  an  increase  of  temperature  increased  the 
decomposition  of  the  solid  phosphates  in  either  water  or  salt  solutions. 

"Owing  to  the  complexity  of  the  reactions  involved  between  the  hydrolyzed 
products  and  the  other  solutes,  and  perhaps  also  to  the  fact  that  definite  equilibrium 
conditions  were  not  under  observation,  attempts  to  apply  the  mass  law  to  the  results 
have  not  been  satisfactory.  The  hypothesis  of  electrolytic  dissociation  has,  in  many 
of  the  cases  observed,  failed  to  give  a  satisfactory  explanation." 

A  new  method  of  rendering  soluble  the  phosphoric  acid  in  crude  phos- 
phates, A.  Ystc;aard  (Teknlsk  Ugeblad,  Chridiania,  50  (1903),  X<>.  34,  pp. 
329-332). — Experiments  were 'conducted  by  the  author  (see  also  E.  S.  R.,  15,  p.  1063) 
for  the  purpose  of  rendering  soluble  the  phosphoric  acid  of  crude  phosphates 
(apatite)  at  a  comparatively  low  temperature  and  without  the  aid  of  silica.  The 
effort  was  made  to  replace  the  lime  in  the  phosphate  with  magnesia  in  the  form  of 
carnallite  (or  carnallite  and  kieserite) ,  by  which  method  80  to  90  per  cent  of  the 
total  phosphoric  acid  was  rendered  soluble  in  a  2  per  cent  citric-acid  solution. 

By  using  bone  ash  as  phosphatic  material,  in  the  place  of  apatite,  as  in  the  earlier 
experiments,  96  to  98  per  cent  of  the  total  phosphoric  acid  was  rendered  soluble  in 
citric-acid  solution. 

In  experiments  on  a  larger  scale,  apatite,  carnallite,  and  kieserite,  in  the  propor- 
tions of  1:2:1  were  found  to  furnish  a  product  that  melted  at  about  650°  C.  and 
hardened  on  cooling  to  a  brittle  mass  that  may  be  easily  reduced  to  a  fine  powder. 
The  composition  of  this  fertilizer  was  found  to  be  as  follows:  Total  phosphoric  acid, 
20.71  percent;  citric-acid-soluble  phosphoric  acid,  15.23  per  cent;  chlorin,  16.47  per 
cent;  lime,  9.92  per  cent;  magnesia,  10.20  per  cent;  potash,  6.85  per  cent. 

Comparative  fertilizer  trials  with  this  fertilizer  and  basic  phosphate  for  oats  and 
peas  showed  the  former  to  possess  a  considerably  higher  value  than  the  latter.  The 
yields  obtained  with  the  new  phosphate  were  123  of  oats  and  140  of  peas,  those 
obtained  with  basic  phosphate  being  placed  at  100. — f.  w.  woll. 

Contribution  to  the  knowledge  of  the  action  of  sterile  and  fermenting 
organic  matter  on  the  solubility  of  the  phosphoric  acid  of  tricalcium  phos- 
phate, A.  Stalstrom  (Centbl.  Bakt.  u.  Par.,  2.  Abt.,  11  (1904),  \>.  724;  ads.  in  Chem. 
//;/..  28  (  1904),  No.  45,  Repert.  No.  13,  p.  158). — Experiments  are  reported  which 
show  that  organic  substances,  such  as  humus,  sour  milk,  etc.,  when  not  sterilized, 
dissolve  tricalcium  phosphate. 
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Determination  of  phosphates  in  natural  waters,  A.  T.  Lincoln  and  P.  Barker 
(Jour.  Amer.  Chem.  Soc,  26  (  1904),  No.  8,  pp.  975-080). — Satisfactory  tests  on  water 
of  a  modification  of  Schreiner's  method  (  E.  S.  R.,  15,  p.  444)  in  which  a  sufficient 
amount  of  phosphate  solution  of  known  strength  is  added  to  make  the  proportion  of 
phosphoric  acid  approximately  equal  to  that  of  silira  are  reported. 

Are  inorganic  phosphates  found  in  seeds  and  seedlings?  E.  Schulze  and 
N.  Castoro  (Ztschr.  Physiol,  ('hem.,  41  {1904),  No.  5,  pp.  477-484) .—From  studies  of 
a  numher  of  sorts  of  seeds  the  conclusion  was  reached  that  the  phosphorus  compounds 
designed  as  a  reserve  material  occur  entirely  or  almost  entirely  in  organic  forms. 

If  the  seedlings  grow  for  a  considerable  time  without  light  it  appears  that  a  part  of 
the  organic  phosphorus  is  changed  into  inorganic  forms.  This  change  probably  takes 
place  to  a  very  limited  extent  in  the  case  of  germination  under  normal  conditions. 
In  such  cases  lecithin  should  be  mentioned  as  one  of  the  compounds  formed  from 
phosphorus  reserve  materials.  The  phosphoric  acid  occurs  in  the  same  part  of  the 
seeds  as  the  reserve  protein,  fat,  and  carbohydrates,  and  the  fact  that  it  increases  or 
decreases  with  the  reserve  protein  is  regarded  as  more  than  accidental. 

Potassium  tetroxalate  as  a  titrating  reagent,  O.  Kuhling  (Chem.  Ztg.,  28 
(1904),  Nos.  50,  p.  596;  51,  p.  612). — A  reply  to  G.  Lunge's  criticism  of  the  author's 
1 1  ict  hod  of  preparing  this  substance  (E.  S.  R.,  15,  p.  649). 

The  use  of  potassium  tetroxalate  as  a  titrating  reagent,  G.  Lunge  (Chem. 
Ztg.,  28  (1904),  No.  60, pp.  701,  702). — A  reply  to  criticisms  by  Kuhling  (noted  above). 

Potassium  tetroxalate  as  a  titrating  reagent,  O.  Kuhling  (Chem.  Ztg.,  28 
(1904),  No.  64,  p.  752). — A  reply  to  Lunge's  article  noted  above. 

Dumas'  method  of  determining  nitrogen,  A.  Landsiedl  ( Chem.  Ztg.,  28  (1904  ), 
pp.  648,  644;  abs.  in  Chem.  Cenibl,  1904,  II,  No.  4,  pp-  363,864,  fig.  1).— An  improved 
measuring  tube  for  use  in  this  method  is  described. 

The  volumetric  determination  of  nitric  nitrogen  by  means  of  ferrous 
sulphate,  G.  Bailhache  (Bui.  Soc.  Chirn.  Paris,  3.  ser.,  31  (1904),  No.  14,  pp.  848- 
846). — The  author  describes  his  modification  of  the  Pelouze  method  substituting 
ferrous  sulphate  for  ferrous  chlorid,  operating  in  an  atmosphere  of  carbon  dioxid 
and  titrating  the  unoxidized  ferrous  salt  with  potassium  permanganate  or  bichromate. 
The  author  objects  to  Debourdeaux's  modification  of  his  method  using  a  carbon 
dioxid  apparatus  and  a  refrigerator  (E.  S.  R.,  15,  p.  747)  as  difficult  of  operation. 

The  estimation  of  ammonia  in  animal  juices  and  organs,  M.  Nencki  and 
J.  Zalessky  (Arch.  Sci.  Biol.  [St.  Petersburg],  9  (1901),  pp.  322-336;  Chem.  Cenibl., 
1903,  /,  pp.  601,  602;  abs.  in  Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  7  (1904),  No.  '■». 
p.  554). — A  modification  of  the  usual  method  is  described. 

The  form  in  which  nitrogen  occurs  in  the  proteid  molecule,  T.  GBmbel 
(  BeUr.  Chem.  Physiol,  u.  Pathol,  5  (1904),  No.  5-6,  pp.  297-312).— A  critical  study 
of  W.  Hausmann's«  method  of  determining  the  amount  of  different  kinds  of  nitrogen 
in  protein  is  reported.  This  method  depends  on  the  cleavage  of  the  protein  with 
boiling  concentrated  hydrochloric  acid;  the  estimation  of  the  amid  nitrogen  by  dis- 
tillation with  magnesia;  the  separation  of  the  diamin  or  basic  nitrogen  by  precipita- 
tion with  phosphotungstic  acid,  and  the  estimation  of  the  monamino  nitrogen  not 
separated  by  the  magnesia  and  phosphotungstic  acid. 

The  conclusion  was  reached  that  in  the  case  of  the  amid  nitrogen  the  results  are 
very  accurate,  and  that  they  are  quite  accurate  in  the  case  of  the  monamino  nitro- 
gen, while  in  the  case  of  the  diamino  nitrogen  they  are  accurate  within  0.8  of  a  per 
cent,  the  values  being  generally  too  low. 

Concerning  the  form  in  which  nitrogen  occurs  in  albumin,  C.  Rothera 
(Beiir.  Chem.  Physiol,  u.  Pathol,  5  (1904),  No.  9,  pp.  442-448).— Continuing  work 
referred  to  above,  Hausmann's  method  was  further  studied.     The  conclusion  was 
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reached  that  the  amid  nitrogen  was  derived  from  two  portions  of  the  proteid 
molecule  and  that  the  estimation  of  the  quantities  from. the  different  sources  would 
be  of  value.  The  author  concluded  further  that  melanin,  at  least  the  major  portion, 
was  not  formed  at  the  expense  of  the  easily  cleaved  nitrogen  (amid  nitrogen). 
The  distribution  of  nitrogen  in  ichthin  and  chitin  was  also  studied. 

Concerning  the  estimation  of  albumen  and  some  other  nitrogenous  con- 
stituents of  plants,  N.  Nedokutschajew  (  Landw.  Vers.  Stat,  58  I  1903),  Nos.  3-4, 
pp.  275-280). — The  analytical  data  reported  led  the  author  to  conclude  that  the 
unripe  and  ripe  wheat  grain  contained  proteids  soluble  in  water,  which  are 
thoroughly  coagulated  only  when  warmed  under  a  pressure  of  1.5  atmospheres. 
When  this  was  done  no  cleavage  was  noted  which  could  affect  analytical  results. 

In  addition  to  the  true  proteids  the  wheat  contained  albumoses  precipitated  from 
a  solution  by  saturation  with  zinc  sulphate.  Estimating  proteids  by  heating  to 
112°  ('.  and  precipitating  albumoses  with  zinc  sulphate  gives  somewhat  higher  results 
than  the  Stutzer  method.  The  grain  in  all  stages  of  growth  also  contains  an  appre- 
ciable quantity  of  nitrogen  in  compounds  which  are  precipitated  with  phosphotung- 
stic  acid.     A  small  amount  of  xanthin  bases  is  also  precipitated. 

The  results  of  hot  li  quantitative  and  qualitative  analyses  warrant  the  conclusion, 
in  the  author's  opinion,  that  the  unripe  grain  contains  a  complicated  mixture  of 
crystallizable  nutritious  bodies.  The  diminution  of  these  bodies  as  the  grain  ripens 
indicates  that  they  play  an  important  role  in  the  formation  of  reserve  proteids. 

Volumetric  determination  of  humus  in  soils  by  means  of  potassium  per- 
manganate, Ishcherekov  (Zhur.  Opuitn.  Agron.  [./our.  Expt.  Landiu.~\,  5  (1904), 
No.  1,  pp.  55-67). — The  author  criticises  the  methods  at  present  in  use  as  either  too 
complicated  or  inaccurate.     The  method  proposed  by  him  is  as  follows: 

After  the  soil  is  well  pulverized  in  an  agate  mortar  a  sample  weighing  0.5  to  0.1 
gm.,  according  to  the  richness  of  the  soil  in  humus,  is  placed  in  a  flask  of  250  to  300 
cc.  capacity;  into  the  flask  a  standard  solution  of  potassium  permanganate  (y1^  or  £ 
normal)  is  next  introduced  in  considerable  excess,  from  2  to  2\  times  as  much  as  is 
necessary  for  the  complete  oxidation  of  the  humus  content  (0.01  gm.  of  humus 
requires  9.72  cm.  of  \  normal  potassium  permanganate  solution).  Then  2  to  4  cc.  of 
sulphuric  acid  are  added,  i.  e.,  somewhat  more  than  is  necessary  for  the  reaction. 
An  amount  of  water  equal  to  that  of  the  potassium  permanganate  solution  is  also 
added  to  replace  the  water  evaporated  in  the  subsequent  boiling.  The  flask  is 
heated  in  an  inclined  position,  bringing  the  contents  to  gentle  boiling,  which  is 
maintained  for  40  to  50  minutes.     Then  titrate  with  oxalic  acid. 

On  the  addition  of  the  latter  the  characteristic  color  of  the  permanganate  solution 
disappears  first  and  then  the  brown  oxid  of  manganese,  but  the  black  manganese 
peroxid  sometimes  dissolves  with  great  .difficulty.  In  that  case  an  excess  of  oxalic 
acid  is  added,  the  liquid  again  brought  to  boiling,  and  the  solution  titrated  back  with 
potassium  permanganate. 

Assuming  that  all  the  oxygen  given  off  by  the  potassium  permanganate  is  used 
up  for  the  oxidation  of  the  humus  it  is  easy  to  calculate  the  amount  of  carbon  dioxid 
formed,  from  that  the  carbon  of  the  humus,  and  then  the  humus  itself. 

The  method  was  tested  with  satisfactory  results  (which  are  reported)  on  a  variety 
of  soils.  The  author  in  a  number  of  cases  collected  the  carbon  dioxid  formed  in  the 
oxidation  by  potassium  permanganate  and  calculated  therefrom  the  humus  and 
obtained  values  which  did  not  differ  much  from  those  given  in  the  analyses. — 

P.   FIREMAN". 

Determination  of  humus  by  the  chromic  method,  A.  N.  Sabanin  (Zhur. 
Opuitn.  Agron.  [Jour.  Expt.  Landw.],  4  (1903),  No.  5, pp.  573-594).— The  author  gives 
the  results  of  parallel  determinations  of  humus  in  126  soils  by  the  chromic  method 
as  carried  out  in  the  agricultural  laboratory  of  the  Moscow  University,  and  by  the 
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method  of  Gustavson.  The  author  having  adopted  a  number  of  modifications  intro- 
duced by  various  chemists,  carries  mil  the  chromic  method  as  follows:  2.5  to  5  or 

more  grams  of  the  soil  arc  treated  with  a  5  to  1(1  per  cent  solution  of  phosphoric 
acid,  dried  at  UK!  to  105°  C,  and  then  transferred  to  a  flask  of  250  cc.  capacity  by 
the  aid  of  a  mixture  of  30  cc.  of  concentrated  sulphuric  acid  and  L'(t  cc.  of  water. 
Instead  of  potassium  bichromate  crystallized  chromic  acid  (CrOs)  is  used  to  t lie 
amount  of  7  to  9  gm. 

It  is  quite  necessary  to  regulate  the  oxidation.  In  Hi  seconds  is  to  20  gas  bubbles 
should  pass  through  the  potash  bulbs  tilled  with  concentrated  sulphuric  acid  for  the 
absorption  of  the  water.  The  product  of  the  oxidation  and  the  water  vapor  pa- 
first  through  a  Classen  cooling  apparatus  ami  then,  in  order  to  retain  the  vapor  of 
hydrofluoric  and  hydrochloric  acid,  through  a  U  containing  a  bright  fine  iron  wire 
spiral.     The  carbon  dioxid  is  absorbed  in  the  usual  way. 

The  results  obtained  by  this  method  were  somewhat  lower  than  those  obtained 
by  <  iustavson's  method.  This  difference  is  due,  according  to  the  author,  to  the  fact 
that  there  is  in  the  soils  ready-formed  carbon  dioxid  which  Gustavson  does  not 
remove  by  treatment  with  phosphoric  acid  before  the  combustion.  By  using  chromic 
acid  in  place  of  potassium  bichromate  the  author  avoids  some  sources  of  error  con- 
nected with  the  formation  of  chrome  alum  in  the  latter  case. — p.  fireman. 

On  the  question  of  the  acetic-acid  extract  of  soils,  IX  N.  I'm amsiinikov 
(Zhur.  Opuitn.  Agron.  [Jour.  Expt.  Landw.],  5  (1904)-,  No.  .'.  j>/>.  197-200;  abs.  in 
Chem.  Centbl.,  1904,  II,  No.  6,  p.  554). — The  author  believes  that  the  results  obtained 
by  extracting  soils  with  acetic  acid  does  not  furnish  a  reliahle  means  of  judging  of 
their  fertilizer  requirements,  Account  must  be  taken  of  the  insolubility  of  the 
reverted  phosphoric  acid  in  the  solvent.  Moreover,  the  iron  phosphate  which  is 
insoluble  in  acetic  acid  furnishes  a  fairly  assimilable  source  of  phosphoric  acid  for 
plants  as  Gedroitz  has  shown  (E.  8.  R.,  15,  p.  549)  and  the  author  has  confirmed  in 
sand  cultures  with  oats,  millet,  and  lupines  in  1900  and  1903. 

On  the  reaction  of  lard  from  cottonseed  meal-fed  hogs,  with  Halyhen's 
reagent,  E.  Fulmer  (lour.  Anier.  Cltem.  Soc,  26  (  1904),  No.  7,  pp.  887-851). — The 
effect  of  cotton-seed  oil  upon  the  character  of  lard  was  studied.  The  minimum  amount 
consumed  during  the  experimental  period  was  l.S  lbs.  per  100  lbs.  of  weight,  and 
the  maximum  amount  75  lbs.  Samples  of  fat  were  in  every  case  taken  from  the 
kidney,  jowl,  back,  and  intestines,  and  in  many  eases  from  the  belly  also. 

"All  lard  samples  gave  a  distinct  and,  in  some  cases,  a  very  strong  coloration  when 
treated  with  Halphen's  reagent.  The  coloration  equivalent,  expressed  in  percentages 
of  cotton-seed  oil,  ranged  from  0.4  to  15  per  cent.  In  general,  the  greatest  degree  of 
coloration  was  found  in  kidney  fat  lard,  and  the  least  in  intestinal  fat  lard.  .  .  . 

"If  the  degree  of  coloration  with  Halphen's  reagent  is  to  be  expressed  in  terms  of 
percentage  of  cotton-seed  oil,  the  kind  of  oil  used  for  comparison,  and  the  conditions 
under  which  the  comparison  is  made  should  be  stated,  because  different  oils  respond 
with  unequal  intensity,  and  the  depth  of  color  increases  after  cooling.  When  the 
color-producing  substance  is  once  deposited  in  the  fat  of  hogs,  it  is  exceedingly 
persistent.  .  .  . 

"While  the  evidence  is  somewhat  conflicting  we  are  rather  unwillingly  led  to 
the  conclusion  that  probably  the  color-prod ucing  principles  are  separated  from  the 
cotton-seed  oil  by  metabolic  processes,  and  that  the  effects  of  metabolism  are  so  pro- 
found that  its  final  products,  if  they  find  their  way  into  the  fat,  do  not  modify  it 
in  any  important  degree." 

Identification  of  boric  acid  in  meat,  A.  Reinsch  (Ber.  Untersuch . ,  Altona,  1903, 
pp.  10,  11;  abs.  in  Ztschr.  Untersuch.  Nahr.  u.  Genussmtt.,  7  (1904),  No.  9,  \i.  555). 

Concerning  a  new  method  of  estimating  sugar  in  chocolate,  A.  Steinm  \nn 
{Ztschr.  Oeffentl.  Chem..,  9  (1903),  pp.  239-249,  261-269;  abs.  in  Ztschr.  Untersuch.  Nahr. 
u.  Genussmtt.,  7  (1904),  No.  9,  pp.  560-562). 
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Estimating  sugar  in  cocoa  products,  Jeserich  (  Ztschr.  OeffenU.  Ch  m.,  9  ( 1908), 
pp.452— 454;  abs.  in  Ztschr.  Untersuch.  Ndhr.  u.  Genussmtl.,  7  (1904),  No.  9,  p.  562). 

Examining  and  judging  cocoa  products,  Filsinger  {Ztschr.  OeffenU.  Chem.,  9 
(1903),]>.  7;  abs.  in  Hyg.  Rundschau,  14  I  1904),  No.  3,  pp.  146, 147).— Analytical  data 

are  reported  and  discussed  with  special  reference  to  the  examination  of  chocolate  ami 
other  cocoa  products. 

Note  on  the  identification  of  Bombay  mace  in  powdered  mace,  W.  Bi  sse 
{Ztschr.  Untersuch.  Nahr.  it.  Genussmtl.,  7  (1904),  No.  10,  pp.  590,591). — The  author 
considers  his  method  reliable. 

Note  on  the  examination  of  molasses  feeds  for  fat  and  sugar,  I).  J.  Hissink 
I  Landw.  Vers.  Stat,  60  (1904),  No.  1-2,  pp.  125-134). — Different  methods  are  com- 
pared and  discussed. 

The  preparation  of  crude  fiber  from  plant  fibers  containing  lignin  by 
means  of  sodium  superoxid,  A.  Duschetschnik  (Zhur.  Rusk.  Fi:.  Khim.  Obshch., 
35  i  1903),  No.  12,  Protok.,pp.  159,  160;  abs.  in  Ztschr.  Untersuch.  Nahr.  it.  Genussmtl., 
;  '  1904),  No.  10,  p.  631).  —  CJsing  sodium  superoxid  mixed  with  magnesium  sulphate, 

the  author  obtained  very  favorable  results  in  separating  crude  fiber  from  spruce  \v 1 

and  from  jute.     The  method  of  procedure  is  described. 

The  estimation  of  starch  in  substances  containing  pentosan,  S.  Weisek  and 
A.  Zaitschek  I  Landw.  Vers.  Stat.,  58  (1903),  No.  3-4,  pp.  219-231).— The  experi- 
mental data  which  are  reported  led  the  author  to  conclude  that  in  the  analyses  of 
feeding  stuffs  pentosans  should  be  estimated  as  well  as  starch  if  accurate  results  are 
desired. 

The  true  starch  content  can  be  calculated,  he  points  out,  if  the  amount  of  copper 
precipitated  by  the  reducing  bodies  formed  from  pentosans  is  deducted  from  the 
amount  precipitated  by  the  total  reducing  bodies  obtained  in  the  usual  methods  of 
analyses.  Estimating  the  starch  and  pentosan  is  a  decided  advantage,  as  it  lessens 
the  amount  of  nitrogen-free  extract,  and  so  makes  for  accuracy. 

Methods  for  the  quantitative  chemical  analysis  of  the  brain  and  cord,  W. 
Koch  {Amer.  Jour.  Physiol.,  11  (1904),  No.  3,  pp.  303-329).—  Analyses  of  white  and 
gray  matter  of  human  brain  with  special  reference  to  the  distribution  of  phosphorus 
and  nitrogen  are  reported,  the  analyses  being  illustrative  of  the  analytical  methods 
described. 

Concerning  the  solution  and  swelling  of  colloids,  K.  Spiro  (Beitr.  Chem. 
Physiol,  a.  Pathol.,  5  (  1904),  No.  5-6,  pp.  276-296). — Studies  of  gelatin  by  methods 
of  physical  chemistry  are  reported  and  discussed. 

Fourth  annual  report  of  the  agricultural  chemist  for  the  year  1902-1903, 
A.  Lehmanx  [Ih'i>t.  Agr.  Mysort  State,  Hjif.  Agr.  Chem.,  1902-3,  pp.  27). — Thisreporl 
"contains  results  of  plat  experiments,  [and]  gives  the  composition  of  various  soils, 
fertilizers,  coffees,  oils,  and  water  analyzed  during  the  year.  It  gives  also  a  few 
notes  on  entomology  and  a  short  report  on  a  rice  huller." 

A  rapid  accurate  method  for  the  volumetric  estimation  of  carbon  dioxid, 
T.  Ma"(  a ka  i  . I nalyst,  29  (  1904),  No. 338,  pp.  152, 153,  fig.  1).— A.  method  based  upon  the 
fact  that  barium  carbonate  behaves  like  an  alkali  toward  methyl  orange  is  described. 
The  carbon  dioxid  evolved  in  the  usual  way  is  collected  in  a  barium  hydrate  solu- 
tion, the  barium  carbonate  formed  being  titrated  with  standard  acid,  using  methyl 
orange  as  an  indicator. 

The  filtration  and  incineration  of  slimy  precipitates,  M.  Dittrich  {Ber.  Devi. 
Chem.  Gesell,87(1904),pp.  1840-1842;  aba.  in  Chem.  Centbl,  1904,1,  No.22,p.  1501).— 
The  filtration  and  incineration  of  such  precipitates  are  facilitated  by  shaking  them 
up  with  water  and  filter  paper  until  the  latter  is  reduced  to  a  fine  pulp. 

Note  on  the  use  of  hydrazin  sulphate  in  eudiometric  analysis,  J.  deGirard 
and  A.  ije  Saporta  {Bui.  Hoc.  Chim.  Paris,  S.ser.,  31  (1904),  No.  15,  pp.  905-907). 
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Chemical  technology  and  analysis  of  oils,  fats,  and  waxes,  J.  Lewkowitsch 
i  London:  Macmillan  &  Co.,  Ltd.,  1904,  ■>■  ed.  enl.,  mis.  /,  pp.  427,  figs.  53;  ;,  pp.  709, 
figs.  35). 

On  the  new  sedimentation  apparatus  devised  by  Vinassa  for  soil  analysis, 
with  comparative  experiments,  C.  Bortolottj  (Slaz.  Sper.  Ayr.  Ttal.,  37  i  1904), 
pp.  358-365;  abs.  in  Chem.  Cenlbl.,  1904,  LI,  No.  7,  p.  r>li\. — Comparative  tests  of 
this  apparatus  and  that  of  Appiani,  which  is  constructed  <>n  the  same  principle,  gave 
results  favoring  the  new  apparatus,  especially  as.  regards  saving  of  time  and  material. 

BOTANY. 

The  influence  of  nutrition  on  the  sex  of  dioecious  plants,  E.  Laurent  (Compt. 
Rend.  Acad.  Sri.  Paris,  137  {1903),  No.  18,  pp.  689-692;  abs.  in  Bot.  Cenlbl,  95  I  1904), 

No.  I .',  p.  297). — Experiments  have  been  conducted  for  7  years  with  spinach,  hemp, 
etc.,  to  determine  the  influence  of  various  fertilizers  on  the  embryo  of  the  plants. 

An  excess  of  nitrogen  or  lime  gave  an  increase  in  staminate  plants,  while  potash 
and  phosphoric  acid  increased  the  number  of  pistillate  ones.  Seed  produced  with 
an  excess  of  nitrogen  gave  plants  in  which  pistillate  forms  predominated,  and  among 
those  producing  monoecious  plants  most  of  the  flowers  were  pistillate.  With  an 
excess  of  potash,  phosphoric  acid,  and  lime  a  contrary  result  was  produced. 

The  stimulating  effect  of  some  metallic  salts  on  the  growth  of  plants,  M. 
Kanda  {Jour.  Col.  Sci.  Iin/i.  Univ.  Tokyo, 19  {1904),  Art.  13,  pp.47;  abs.  in  Bot.  CentbL, 
95  (1904),  No.  20,  p.  538)'. — Copper  sulphate  in  very  dilute  solutions,  which  were 
injurious  when  applied  to  pea  seedlings  in  water  cultures,  when  added  to  humus 
soils  proved  not  only  not  injurious  to  the  plants,  but  exerted  a  stimulating  influence 
upon  their  growth. 

Zinc  sulphate  used  in  a  similar  way  had  the  same  effect.  When  used  in  a  strength 
of  solution  of  0.28  per  cent,  vetches,  which  were  watered  3  times  a  week,  were  decid- 
edly stimulated  in  their  growth.  Sodium  chlorid,  when  used  in  strengths  of  0.0002 
to  0.002  per  cent,  was  stimulating  to  plant  growth,  but  when  used  as  concentrated  as 
0.02  per  cent  it  proved  destructive. 

Native  economic  plants  of  the  Transvaal,  J.  B.  Davy  {Transvaal  Agr.  Jour.,  2 
(1904),  No.  7,  pp.  278-313). — Notes  are  given  on  some  of  the  economic  plants  which 
are  native  and  introduced  in  the  Transvaal,  attention  being  called  to  a  number  of 
plants  which  are  reputed  as  being  poisonous,  species  of  troublesome  weeds,  etc. 
Brief  notes  are  given  on  diseases  of  plants  which  have  been  observed,  and  suggestions 
given  for  their  prevention.  An  attempt  is  made  to  enumerate  some  of  the  more 
abundant  species  of  plants,  giving  their  vernacular  and  botanical  names. 

Commercial  plants  of  Germany,  F.  W.  Neger  (Die  Handelspflanzen  Deutsch- 
lands,  Vienna  and  Leipzig:  A.  IlartJeben;  rev.  in  Ztschr.  Untersuch.  Nahr.  u.  Genussmtl., 
7  (1904),  No.  10,  p.  637). 

The  role  of  alkaloids  as  a  source  of  nitrogen  for  plants,  L.  Lutz,  (Bnl.  Soc. 
Bot.  France,  50  (1903),  pp.  118-128;  abs.  in  Bot.  CentbL,  95  (1904),  No.  11,  pp.  278, 
279). — Investigations  by  the  author  have  shown  that  plants,  and  especially  fungi, 
when  given  various  alkaloids  could  utilize  them  as  sources  of  nitrogen,  but  a  much 
better  growth  of  plant  and  greater  assimilation  of  nitrogen  resulted  when  an  assimi- 
lable form  of  nitrogen,  such  as  ammoniacal  nitrogen,  was  added  to  the  culture  media. 
This  phenomenon  was  explained  by  Clautriau  as  possibly  due  to  the  necessity  of  the 
fungus  making  a  considerable  growth  before  it  was  able  to  utilize  the  alkaloid. 

To  test  this  hypothesis  experiments  were  conducted  with  various  fungi  in  which 
they  were  grown  first  in  culture  media  containing  a  nitrogen  salt,  after  which  the 
plants  were  transferred  to  a  second  solution,  the  only  nitrogen  of  which  was  in  an 
alkaloid  compound. 

In  every  case  there  was  some  nitrogen  assimilatii  >n  from  the  alkaloidal  solution,  but 
it  was  never  as  great  as  when  the  2  forms  of  nitrogen  were  present.     It  is  believed 
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that  when  the  fungus  continued  to  grow  in  a  second  medium  and  to  assimilate  the 
alkaloids  it  was  due  to  a  certain  extent  al  least  to  the  presence  of  ammoniacal  nitro- 
gen in  the  mycelium  enabling  the  fungus  to  utilize  the  nitrogen  present  in  the 
alkaloid. 

From  this  the  author  concludes  that  alkaloids  secreted  by  plants  are  not  to  be  con- 
sidered as  reserve  substances  but  only  as  by-products  of  the  plant,  and  are  utilized 
only  under  special  conditions. 

Notes  on  assimilation  by  chlorophyll,  0.  Bernard  (Bot.  Centbl.  Beihefte, 
16  (1904),  No.  1,  pp.  36-52,  figs.  .';  abs.  in  lint.  Centbl,  95  (1904),  No.  21,  pp.  563, 
564). — Following  the  methods  of  Friedel  and  Macchiati  (E.  S.  R.,  14,  p.  1047),  the 
author  has  endeavored  to  ascertain  the  power  of  chlorophyll  to  carry  on  photosyn- 
thesis w  hen  removed  from  the  living  plant.  Fjxperhnents  are  reported  with  spinach 
and  various  aquatic  plants,  the  tests  being  made  by  improved  methods,  but  in  every 
case  negative  results  were  obtained.  The  author  concludes  that  the  hypothesis  of 
enzymic  action  by  chlorophyll,  as  far  as  his  experiments  go,  is  not  demonstrated. 

The  effect  of  temperature  on  carbon-dioxid  assimilation,  Gabrielle  L.  C. 
Matthaki  i  Proc.  Roy.  Soc.  [London],  72  (1903),  No.  483,  pp.  355,  356). — A  summary 
is  given  of  investigations  made  witli  cherry-laurel  leaves  to  determine  the  carbon- 
dioxid  assimilation  as  affected  by  temperatures. 

These  leaves  were  subjected  to  temperatures  ranging  from  —6  to  45°  C.  At  each 
temperature  illumination  at  different  intensities  was  required  in  order  to  make  cer- 
tain that  the  amount  of  assimilation  was  not  limited  by  insufficient  lighting.  When 
a  leaf  is  exposed  to  light  of  high  intensity  the  excess  of  radiation  raises  the  tempera- 
ture of  the  leaf  above  that  indicated  by  an  adjacent  thermometer,  and  under  some 
of  the  conditions  of  the  experiments  this  excess  amounted  to  as  much  as  10°  C. 

The  various  precautions  adopted  to  eliminate  error  in  experiments  are  described, 
and  after  taking  all  factors  into  consideration  it  was  found  that  the  respiration 
becomes  determinable  at  —6°  C.  and  then  rises  rapidly  with  the  higher  temperatures 
up  to  38°  C.  At  temperatures  above  this  point  the  leaf  is  not  capable  of  maintaining 
its  high  rate  of  assimilation  for  any  length  of  time,  so  that  the  values  obtained  for 
successive  hourly  estimation  of  the  same  leaf  form  a  rapidly  declining  series.  The 
higher  the  temperature  the  shorter  the  duration  of  the  period  of  maximum  assimila- 
tion and  it  becomes  impossible  to  obtain  the  maximum  values  at  temperatures  close 
to  45°  C,  which  was  the  fatal  temperature  for  the  leaves  experimented  with.  The 
optimum  temperature  for  assimilation  was  38°  C. 

Some  results  of  cross  pollination,  Leclerc  du  Sablox  (Compt.  Rend.  Acad. 
Sri.  Paris,  137  (1903),  No.  26,  pp.  1298,  1299;  abs.  in  Bot.  Centbl.,  95  (1904),  No.  8,  p. 
180). — The  effect  on  the  carbohydrates  in  the  pericarp  of  a  number  of  cucurbit  spe- 
cies in  which  the  pollen  was  transferred  from  one  species  to  another  is  shown.  The 
author  transferred  the  pollen  from  melons  to  melons,  from  melons  to  cucumbers, 
from  cucumbers  to  melons,  and  from  cucumbers  to  cucumbers. 

The  fruits  produced  were  analyzed  at  maturity,  and  while  there  was  no  visible 
effect  due  to  the  cross  pollination,  yet  the  melon  which  resulted  from  the  stimulus 
of  the  cucumber  pollen  did  not  possess  the  ordinary  sweet  taste  of  melons.  An 
analysis  of  the  pericarp  showed  that  the  influence  of  the  cucumber  pollen  had 
diminished  the  sugar  content  from  24.3  per  cent  to  5.8  per  cent.  The  contrary  cross 
of  melon  pollen  on  cucumber  did  not  result  in  any  increase  of  sugar  in  the  cucumber. 
Cross  pollination  of  different  varieties  of  squash  are  described,  in  which  there  was 
no  modification  of  a  morphological  character,  but  a  decided  diminution  of  the  carbo- 
hydrates. 
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A  note  on  the  action  of  radium  on  micro-organisms,  A.  I!.  Green  I  Proc. 
Roy.  Soc.  \  London],  73  (  1904),  No.  /.'//'<  pp.  S75-S81,  pi.  1). — Experiments  to  test  the 
effect  of  radium  hromid  on  various  organisms  are  reported.  The  investigations  were 
made  to  determine  the  germicidal  action  of  the  radium  emanations,  and  in  the  sec- 
ond place  to  determine  whether  the  micro-organisms  themselves  became  radio- 
active. 

Fresh  calf  vaccine  winch  contained  4  species  of  extraneous  bacteria,  and  about 
L*  dozen  species  of  miscellaneous  bacteria  were  subjected  to  the  action  of  radium 
bromid,  and  it  was  found  that  the  radium  exerted  ;i  marked  germicidal  action  on 
the  specific  and  extraneous  micro-organisms  of  vaccine,  as  well  as  upon  the  other 
organisms  when  exposed  to  radium  at  a  distance  varying  from  1  to  2  mm. 

The  details  of  the  experiments  are  given  at  some  length,  and  it  was  found  that 
while  the  micro-organisms  which  had  been  killed  by  exposure  to  radium  became 
radio-active  it  was  not  ascertained  whether  the  living  ones  could  exhibit  that 
property. 

Investigations  on  the  ferments  causing  depreciation  of  wines,  P.  Maze  and 
P.  Pacottet  (Rev.  Vit.,  21  (1904),  Nos.  541,  pp.  461-563;  542,  pp.  489-494;  543,  pp. 
517-519;  544,  ]>p-  545-548,  pi.  1.  figs.  (J). — A  brief  summary  is  given  of  the  work  of  a 
number  of  prominent  investigators  on  the  ferments  which  cause  the  deterioration  of 
wines,  after  which  the  methods  of  isolation  and  study  are  described.  A  number  of 
the  more  common  forms  are  figured  and  described  and  their  effect  on  various  wines 
and  other  media  shown. 

The  effect  of  aniline  colors  on  invertin,  8.  8.  Mekeshkowsky  (  Centbl.  Hull.  u. 
Par.,  2.  Abf.,  11  (1903),  No.  2,  pp.  33-45). — In  order  to  determine  the  effect  of  varii  mis 
coloring  materials  on  ferments,  the  author  conducted  a  series  of  experiments  in  which 
the  effect  of  fuchsin,  Congo  red,  and  safranin  on  invertin  was  investigated. 

The  experiments  are  reported  in  detail  and  it  was  found  that  the  anilin  coloring 
materials  undoubtedly  had  a  direct  action  on  invertin  in  proportion  to  the  molecular 
structure  of  the  coloring  matter.  It  appeared  that  invertin  in  the  presence  of  anilin 
colors  of  known  concentration  is  not  destroyed,  but  there  is  set  up  an  unstable  com- 
pound that  acts  indifferently  toward  cane  sugar.  If,  however,  a  fresh  solution  of 
sugar  be  added  to  the  mixture  the  former  compound  is  broken  up  and  part  or  all  of 
the  invertin  is  liberated. 

The  preparation  of  nutrient  media  for  the  cultivation  of  bacteria,  (J.  Hesse 
(Zlschr.  Hyg.  u.  Infectionskrank.,  46  (1904),  No.  1,  pp.  1-22). — As  the  result  of  an 
elaborate  study  of  this  subject,  during  which  various  bacteria  were  grown  on  different 
media  contained  in  different  kinds  of  glass,  the  author  recommends  that  in  sterilizing 
culture  media  glassware  be  used  which  does  not  yield  alkali. 

For  determining  the  reaction  of  nutrient  media  phenolphthalein  is  considered  a 
much  more  delicate  reagent  than  litmus  paper.  The  author  believes  that  this  is  the 
only  method  by  which  the  alkali  content  of  a  culture  can  be  accurately  determined 
as  well  as  the  proper  amount  to  be  added  to  any  particular  culture.  The  proper 
reaction  of  the  medium  should  be  brought  about  while  the  material  is  at  a  tempera- 
ture of  40°  C. 

A  method  of  cultivating  anaerobic  bacteria,  J.  Bordet  (Ann.  Inst.  Pasteur, 
IS  (1904),  No.  5,  pp.  332-336,  figs.  2).—  Most  methods  proposed  for  the  cultivation  of 
anaerobic  bacteria  suffer  from  the  disadvantage  of  requiring  complicated  apparatus. 
The  author  attempted  to  devise  a  simplified  method.  The  test  tubes  and  flasks  are 
placed  in  bell  jars  from  which  the  air  is  exhausted  by  the  use  of  air  pump  and  pyro- 
gallate  of  potash.  The  technical  cultural  details  are  carefully  described.  The  method 
has  given  good  results  with  the  tetanus  bacillus. 
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Mucin  as  a  bacterial  product,  L.  F.  Rettger  (Studies  Rockefeller  Inst.  Med. 
Research,l  {1904),  Art.  16;  reprinted  from  Jour.  Med.  Research,  10  {190.1),  No.  1, 
pp.  101-108).—  The  possibility  of  the  occurrence  of  mucin  as  a  bacterial  product  was 
suggested  to  the  author  and  a  scries  of  investigations  reported  in  which  Bacterium 
subviscosum  was  grown  in  various  media.  After  growing  for  some  time  the  substance 
formed  was  separated  by  precipitation  and  filtration  and  subjected  to  analysis. 

The  organism  grew  rapidly  in  1  to  2  per  cent  peptone  solutions,  although  the 
amount  of  mucin  formed  was  considerably  less  than  when  growth  occurred  in  beef 
bouillon  or  in  milk.  It  was  found  that  the  production  of  mucin  did  not  depend  upon 
the  presence  of  carbohydrate  material  in  the  medium.  The  addition  of  varying 
quantities  of  dextrose,  levulose,  lactose,  etc.,  to  the  bouillon  did  not  perceptibly 
increase  the  amount  of  mucin  formed. 

Further  investigations  showed  that  the  production  of  mucin  or  a  mucin-like  sub- 
stance is  not  limited  to  a  single  species  of  bacteria,  but  is  a  property  possessed  by 
many,  if  not  all,  though  in  most  cases  the  quantity  of  mucin  formed  was  so  small  as 
to  be  scarcely  perceptible.  There  was  found  evidence  that  the  process  of  mucin 
production  by  bacteria  is  not  a  direct  one  and  there  is  presumably  formed  an  inter- 
mediate body  called  a  pseudomucin.  As  development  goes  on  this  peculiar  substance 
becomes  transformed  into  the  more  soluble  form  of  mucin.  All  attempts  to  isolate 
this  intermediate  body  by  cultural  methods  have  thus  far  been  unsuccessful. 

The  agglutination  affinities  of  related  bacteria  parasitic  in  different  hosts, 
T.  Smith  and  A.  L.  Reagh  (Studies  Rockefeller  Inst.  Med.  Research,  1  (1904),  Art.  12; 
reprinted  from  Jour.  Med.  Research,  9  I  1903),  No.  3,  pp.  270-300,  dgms.  3).—  The  fact 
that  there  are  races  of  bacteria  indistinguishable  among  themselves  except  in  incon- 
stant cultural  details  has  led  to  a  number  of  studies  to  determine  their  affinities.  In 
the  present  paper  the  authors  give  a  history  of  the  cultural  tests  made  with  bog- 
cholera  organisms,  several  varieties  of  Bacillus  coli  communis,  typhoid  bacillus,  B. 
icteroides,  etc.,  in  which  they  conclude  that  there  exists  agglutination  relationships 
between  the  pathogenic  groups  of  bacteria,  which  ferment  dextrose,  as  given  in  their 
experiments. 

The  agglutinative  characters  are  probably  modified  when  the  bacillus  becomes 
parasitic  on  different  hosts.  Close  agglutinative  affinities  may  be  predicted  from 
close  biological  and  pathogenic  relationships.  Minor  cultural  differences  do  not 
exclude  agglutinative  affinities. 

It  appears  that  closely  related  bacteria  vegetating  on  mucus  membranes  may  vary 
considerably  in  their  agglutinative  relationships,  differing  in  this  regard  from  species 
whose  varieties  or  races  are  more  homogeneous.  The  specific  agglutinative  proper- 
ties of  the  different  races  of  bacteria  studied  are  described.  A  bibliography  of  about 
2o  publications  relating  to  the  subject  completes  the  paper. 

The  nonidentity  of  agglutinins  acting  upon  the  flagella  and  upon  the 
body  of  bacteria,  T.  Smith  and  A.  L.  Reagii  (Studies  Rockefeller  Inst.  Med.  Research, 
1  (1904),  Art.  18;  reprinted  from  Jour.  Med.  Research,  10  (1903),  No.  1,  pp.  89-100).— 
A  study  of  the  agglutinins  of  the  hog-cholera  bacillus  and  other  organisms  has  led  to 
the  conclusion  that  the  nonmotile  race  and  the  motile  races  manifest  a  close  affinity 
toward  each  other  in  the  presence  of  immune  agglutinins. 

This  affinity  makes  it  possible  to  differentiate  the  agglutinins  of  motile  bacilli  into 
flagellar  and  body  agglutinins.  The  assumption  of  2  agglutinins,  it  is  said,  will 
probably  serve  to  clear  up  various  discrepancies  in  agglutination  tests. 

The  bacilli  of  the  root  tubercles  of  red  clover,  L.  Petri  (Nuovo  Gior.  Bot.  ItaL, 
n.  ser.,  10  (1903),  p.  %12;  abs.  in  Centbl.  Bakt.  u.  Par.,  2.  AM.,  11  (1903),  No.  10-11, 
pp.  347,  348). — It  is  said  that  from  young  root  tubercles  of  red  clover  at  the  time  of 
the  most  active  growth  of  the  host  plant,  the  author  isolated  an  organism  which  he 
has  cultivated  upon  various  media  and  reported  the  cultural  characteristics.     The 
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bacteria  arc  characterized  by  a  capsule  which  surrounds  them,  and  while  very  abun- 
dant in  the  young  rool  tubercles  do  not  seem  to  occur  in  the  noil  surrounding  them. 
The  affinities  of  the  organism  are  described  and  the  author  gives  it  the  name  Bacillus 
capsulatus  trifolii,  u.  var. 

The  bacterial  flora  of  cultivated  soils,  I>.  Hiltner  and  K.  Stormer  {Mitt.  Prut. 
Landw.  Gesell,  18  {1903),  Nos.  48,  pp.  266-268;  49, pp.  270,271).— -This  is  a  summary 
of  a  Longer  article,"  discussing  especially  methods  used  in  the  bacteriological  exam- 
ination of  soils,  the  causes  of  the  increased  productiveness  of  soils  following  treatment 
with  carbon  bisulphid,  and  the  character  and  growth  of  micro-organisms  in  fallow  soil. 

The  influence  of  carbohydrates  on  the  gas  exchange  of  yeast,  E.  Kolle- 
gorsky  and  o.  Zassouchine  {Centbl.  BaM.  u.  Par.,  2.  Abt.,  11  (1903),  No.  3,  pp.  95- 
10.',).—  -The  results  of  experiments  in  determining  the  effect  of  various  carbohydrates 
on  the  respiration  of  yeast  are  given.  The  authors  added  to  the  culture  media  glucose, 
fructose,  maltose,  saccharose,  raffinose,  various  alcohols,  glycerin,  and  mannite,  cul- 
tivating in  the  media  Saccharomyces  cerevisiss  I  and  Schizosaccharomyces  pombe.  The 
experiment  shows  that  the  proportion  between  the  carbon  dioxid  and  oxygen  varied 
with  the  different  carbohydrates  added  to  the  culture  media.  The  details  of  the 
investigation  are  given  in  tabular  form. 

A  study  of  the  proteolytic  enzyms  of  malt,  R.  A^vndervaeren  {Rev.  Ohi. 
Agron.  [Louvain],  12  [1903),  No.  12,  pp.  512-514). — A  brief  note  of  experiments 
carried  on  by  Weis  at  the  Carlsberg-Copenhagen  Laboratory  of  Physiology. 

On  the  chemical  nature  of  the  oxydases,  K.  Aso  {Bui.  Col.  Agr.  Tokyo,  Tmp. 
Univ.,  5  {1903),  No.  4,  pp.  481-489). — A  critical  review  is  given  of  various  opinions 
regarding  the  chemical  nature  of  oxydases  and  the  results  of  the  author's  investiga- 
tions with  buds  of  the  potato  and  other  plants  from  which  the  conclusion  is  drawn 
that  it  is  very  improbable  that  the  oxydase  and  peroxidase  of  plant  juice  are  organic 
peroxids.  In  the  experiments  reported  the  liberation  of  iodin  by  plant  juices  was 
found  to  be  due  to  traces  of  nitrites  in  the  plants,  and  it  is  believed  that  these  are 
present  in  other  plant  juices. 

Studies  ot  the  proteolytic  enzyms  of  germinating  barley,  F.  Weis  (Copen- 
hagen: 1902). — A  thesis  presented  for  the  degree  of  Ph.  D.  Essentially  the  same 
article  has  been  noted  elsewhere  (E.  S.  R.,  15,  p.  452). 

The  rapidity  of  enzymic  reactions,  R.  0.  Herzog  (Ztschr.  Physiol.  Chem.,  41 
{1904),  No.  5,  pp.  4I6-424). — The  rapidity  of  enzymic  reaction,  according  to  the 
author,  is  dependent  upon  rate  of  diffusion.  A  formula  for  calculating  it  is  given 
and  discussed. 

ZOOLOGY. 

On  the  bearing  of  Mendelian  principles  of  heredity  on  current  theories  of 
the  origin  of  species,  A.  D.  Darbishire  (Reprinted  from  Mem.  Manchester  Lit.  mid 
Phil.  Son.,  48  {1904),  pt.  3,  No,  24,  pp.  19-31).— Notes  are  given  on  the  difference 
between  the  continuous  and  discontinuous  variation,  and  the  theories  of  Gal  ton  and 
Mendel  for  explaining  the  inheritance  of  specific  characters  are  briefly  described.  A 
bibliography  of  the  subject  is  appended  to  the  article. 

Forest  zoology,  K.  Eckstein  {Allg.  Forst  u.  Jagd  Ztg.,  1903,  Sup.,  j>p.  71-83). — 
Brief  notes  are  given  on  work  along  the  line  of  forest  zoology  in  various  parts  of 
Germany  for  1908.     Attention  was  devoted  to  injurious  mammals,  birds,  and  insects. 

Rabbits  for  profit,  J.  T.  Bird  (London:  W.  If.  &  L.  Collingridge,  1904,  pp.  110, 
figs.  33). — This  volume  is  intended  to  contain  the  most  recent  and  practical  informa- 
tion regarding  the  various  phases  of  rabbit  raising  with  notes  on  breeds,  foods,  meth- 
ods of  feeding,  rearing  and  housing,  marketing  of  rabbits  in  a  living  and  dead  con- 
dition, and  the  common  diseases  of  rabbits.     The  book  is  illustrated. 

«  Arb.  K.  Gesundheitsamte,  Biol.  Abt,  3  (1903),  No.  5,  pp.  445-545. 
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Wyoming1  ground  squirrels  (Ranchman's  Reminder,  1  (1904),  No.  6,  pp.  74-77, 
iii/s.  .'). — Brief  notes  on  the  appearance  and  distribution  of  ground  squirrels  in 
Wyoming  with  an  account  of  injuries  to  various  cultivated  crops.  For  destroying 
these  pests  fumigation  with  carbon  bisulphid  is  recommended. 

The  land  and  sea  mammals  of  middle  America  and  the  West  Indies,  1  >.  G. 
Elliot  (Field  Columbian  Mm.,  Zool.  Set-.,  4  (1904),  pt.  1-2,  pp.  LXXXIJJ  850, 
pis.  58,  figs.  309). — The  purpose  of  this  report  is  to  present  an  account  of  all  the  mam- 
mals of  the  North  American  continent  and  adjacent  islands  and  seas  from  the  north- 
ern boundary  of  Mexico  to  the  Province  of  Cauca,  South  America.  Analytical  keys 
are  presented  for  the  determination  of  the  species  and  a  detailed  description  is  given 
of  each  species  of  mammals. 

Regulations  for  the  protection  of  game  in  Alaska  for  the  year  1904, 
J.  Wilson  (  U.  S.  Dept.  Agr.,  Division  of  Biological  Survey  Circ.  '/.',  pp.  6). — A  copy  is 
given  of  an  act  for  the  protection  of  game  in  Alaska.  This  act  was  passed  for  the 
purpose  of  stopping  the  exportation  of  deer  hides  from  Alaska  and  the  killing  and 
shipment  of  big  game  as  trophies.  The  act  is  fulfilling  its  purpose  in  this  regard. 
On  the  basis  of  this  act,  the  Secretary  of  Agriculture  is  empowered  to  promulgate 
regulations  from  time  to  time  regarding  the  seasons,  permits,  shipments,  and  trans- 
portation of  game  in  Alaska.     The  regulations  for  1904  are  included  in  the  circular. 

Regulations  for  the  protection  of  game  in  Alaska,  J.  Wilson  (  U.  S.  Dept. 
Agr.,  Division  of  Biological  Survey  Circ.  39,  pp.  6). — This  circular  contains  a  copy  of 
an  act  for  the  protection  of  game  in  Alaska  together  with  regulations  adopted  by  this 
Department  for  the  execution  of  the  game  law. 

Directory  of  State  officials  and  organizations  concerned  with  the  protec- 
tion of  birds  and  game,  1903,  T.  S.  Palmer  (  U.  S.  Dept.  Agr.,  Division  of  Biolog- 
ical Survey  Circ.  40,  rev.  ed.,  pp.  12). — Lists  are  presented  of  State  officials,  National 
organizations,  State  organizations,  and  Audubon  societies  concerned  with  the  protec- 
tion of  birds  and  game  in  the  United  States  and  Canada. 

Directory  of  State  officials  and  organizations  concerned  with  the  protec- 
tion of  birds  and  game,  1904,  T.  S.  Palmer  (  U.  S.  Dept.  Agr.,  Division  of  Biolog- 
ical Surrey  Circ.  44,  pp.  15). — As  in  previous  circulars  on  this  subject  the  addresses  are 
given  under  four  heads — State  officials,  National  organizations,  State  organizations, 
and  Audubon  societies.  Brief  notes  are  also  given  on  the  methods  adopted  in  the 
different  States  for  the  protection  of  game. 

Definitions  of  open  and  close  seasons  for  game,  H.  Oldys  (U.  S.  Dept.  Ayr., 
Division  of  Biological  Survey  Circ.  43,  pp.  8). — Considerable  lack  of  uniformity  pre- 
vails in  the  statement  of  open  and  close  seasons  for  game  in  the  various  States,  it 
has  been  found  doubtful  in  certain  laws  whether  it  is  intended  to  include  or  exclude 
the  dates  mentioned  at  the  beginning  and  expiration  of  open  season.  Greater  uni- 
formity in  this  matter  is  urged,  together  with  a  definite  statement  of  the  use  of  such 
prepositions  as  to,  between,  from,  until,  etc.,  in  this  connection. 

Destruction  of  vermin  (Agr.  Jour.  Cape  Good  Hope,  25  (1904),  No.  J,  pp.  46, 47). — 
Great  losses  to  small  stock  and  ostrich  farming  are  reported  from  attacks  of  jackals 
and  various  methods  are  suggested  for  the  destruction  of  these  animals.  It  is  recom- 
mended that  jackal-proof  fences,  be  adopted  as  extensively  as  possible  and  that  the 
poisoning  method  recommended  by  the  Government  be  further  applied. 

Batrachians  and  reptiles  of  Ohio,  M.  Morse  (Ohio  Stale  Univ.  Bui.,  8.  ser.,  No. 
18,  pp.  :>  1-144,  pi-  1). — A  detailed  list  is  presented  of  all  the  batrachians  and  reptiles 
known  to  occur  in  the  State  of  Ohio  together  with  artificial  keys  for  the  determina- 
tion of  the  species,  bibliographical  references,  directions  for  collecting  and  preserving 
these  animals  and  a  glossary  of  scientific  terms. 

A  physiological  theory  to  explain  the  winter  whitening  of  birds  and  mam- 
mals in  snowy  countries,  and  the  most  striking  points  in  the  distribution  of 
white  in  vertebrates  generally,  G.  E.  H.  Barrett-Hamilton  (Rpt.  British  Assoc. 
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Adv.  Sci.  /:«)■:.  pp.  698,  699). — In  the  author's  opinion  the  belief  that  the  winter 
whitening  of  animals  takes  place  under  the  action  of  natural  selection  for  protective 
purposes  is  not  well  founded.  It  is  argued  that  this  change  possesses  a  deep  physio- 
logical significance.  The  author  noted  a distinct  sequence  in  which  different  parts 
of  the  body  become  white.  <>n  the  whole  this  sequence  corresponds  to  the  parts  in 
which  the  summer  accumulation  of  fat  takes  place. 

Attention  is  called  to  the  fact  that  the  belly  of  many  animals  where  peripheral  fat 
is  thickest  is  permanently  white  and  that  the  rump  which  usually  shows  the  next 
thickest  accumulation  of  fat  is  the  first  to  become  white  in  winter.  The  whitening 
of  the  feathers  and  hair  is  explained  as  a  loss  of  pigment  due  to  fat  deposition  and 
consequent  atrophy.  Many  instances  of  white  patches  of  hair,  such  as  white  face  on 
the  horse  and  white  facial  stripes  on  the  badger  are  explained  on  the  basis  that  they 
are  located  immediately  over  bone  and  thin  membranes  in  which  the  circulation  is 
not  very  vigorous  and  where  atrophy  and  loss  of  pigmentation  are  likely  to  occur. 

A  handbook  of  the  genera  and  species  of  birds,  IV,  R.  B.  Sharpe  (London: 
British  .1/"*.  Nat.  Hist.,  1903,  pp.  391). — In  this  volume  the  list  of  passerine  birds  is 
continued  down  to  the  end  of  the  family  Certhiida?.  It  is  stated  that  the  work  will 
be  completed  in  one  more  volume. 

Destruction  of  birds  of  prey,  J.  Aguet  (Jour.  Agr.  Prat.,  n.  ser.,  8  (190 i).  No. 
35,  p.  283). — Attention  is  called  to  the  wanton  destruction  of  birds  of  prey  and  notes 
are  given  on  the  feeding  habits  of  these  birds,  particularly  their  agency  in  the 
destruction  of  injurious  rodents. 

The  protection  of  birds  useful  to  agriculture,  A.  Meraz  (  Com.  Parasit.  Agr. 
[Mexico],  Circ.  8,  pp.  21,  figs.  8). — Notes  are  given  on  the  economic  relations  of  a 
number  of  species  of  birds  belonging  to  the  various  families. 

Useful  birds  on  the  farm,  how  to  attract  and  protect  them,  E.  H.  Forbush 
(Ann.  Rpt.  New  Jersey  State  Bd.  Agr.,  31  (1903), pp.  187-212,  pis.  2,  figs.  6).—k  brief 
account  is  presented  of  the  economic  importance  of  the  birds  with  especial  reference 
to  their  agency  in  destroying  the  injurious  insects  of  wood  lots,  orchards,  fields,  and 
gardens.  The  majority  of  common  birds  are  considered  as  being  more  beneficial 
than  injurious,  and  suggestions  are  therefore  made  regarding  methods  of  attracting 
these  birds  to  orchards  ami  gardens  and  protecting  them  in  such  situations. 

The  useful  and  injurious  birds  of  New  Jersey,  S.  N.  Rhoads  (Ann.  Rpt.  New 
Jersey  State  Bd.  Agr.,  31  (1903),  pp.  212-225). — In  the  author's  opinion  the  terms  use- 
ful and  injurious  as  applied  to  birds  have  not  been  defined  with  sufficient  clearness 
and  are  therefore  used  quite  loosely.  As  a  rule,  birds  are  believed  to  do  more  good 
than  harm  with  the  exception  of  the  English  sparrow,  and  more  interest  in  their 
preservation  is  urgently  recommended. 

The  birds  of  St.  Vincent  (  West  Indian  Bui.,  5  (1904),  No.  1,  pp.  75-95).— A. 
brief  account  is  presented  of  the  geological  conditions  of  St.  Vincent  with  reference 
to  the  distribution  of  birds.  The  game  birds  of  the  islands  are  enumerated  and 
described,  and  a  list  of  birds  including  84  species  is  presented.  A  copy  is  also  given 
of  an  ordinance  for  the  protection  of  birds. 

[Bird  migration] ,  C.  H.  Merriam  (U.  S.  Dept.  Agr.,  Division  of  Biological  Sur- 
vey Circ.  41,  P-  !)• — Correspondents  of  the  Department  are  requested  to  furnish  notes 
regarding  the  dates  of  appearance  and  other  facts  noted  concerning  nighthawks,  cat- 
birds, kingbirds,  red-eyed  vireo,  and  redstart. 

Bird  migration  in  Great  Britain  and  Ireland,  A.  Newton  et  al.  (Bpt.  British 
Assoc.  Adv.  Sci.,  1903,  pp.  289-304). — This  constitutes  the  sixth  and  final  report  of 
the  committee  on  bird  migration.  Particular  attention  is  given  in  a  statement  fur- 
nished by  \V.  E.  Clarke  to  the  migrations  of  the  starling  and  rook. 

Introduction  of  bats,  L.  G.  Blackman  (Hawaiian  Forester  and  Agr.,  1  (1904), 
No.  5,  pp.  115-117). — Attention  is  called  to  the  feeding  habits  of  insectiverous  bats 
and  the  possible  benefits  which  might  be  derived  from  the  importation  of  such  bats. 
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It  is  suggested  that  the  proper  authorities  make  a  study  of  this  problem  for  the  pur- 
pose of  learning  whether  such  introduction  would  be  desirable. 

Owls  in  their  relation  to  agriculture  (Jour.  Jamaica  Agr.  Soc,  8  (  1904  \,  No.  8, 
lil>.  ./.'/'.;.''/).  —Brief  notes  are  given  on  the  habits  of  owls  with  especial  reference  to 
their  economic  importance.  As  a  rule  these  birds  are  believed  to  render  considerable 
assistance  to  agriculture  in  the  destruction  of  injurious  animals. 

METEOROLOGY— CLIMATOLOGY. 

Relation  of  weather  to  crops,  A.  J.  McClatchie  (Arizona  Sta.  Bui.  48,  pp.  345- 
456,  pi.  /,  fig.  1 ). — This  bulletin  summarizes  and  discusses  observations  at  the  experi- 
ment farm  near  Phoenix  during  the  past  six  years.  The  principal  facts  recorded 
are  in  brief  as  follows: 

"The  climate  of  an  arid  inland  region  is  characterized  by  greater  extremes  of  heat 
and  cold  than  that  of  a  humid  coast  region  in  the  latitude,  the  winters  being  cooler 
ami  the  summers  warmer,  and  the  difference  between  the  temperatures  of  day  and 
night  greater.  The  climate  at  the  station  farm  is  a  typical  inland  climate,  and  very 
trying  on  a  large  number  of  crops  grown  in  the  same  latitude  in  a  moist  climate.  If 
planted  at  the  proper  time,  nearly  all  the  crops  grown  in  the  temperate  regions  may 
be  grown  here  more  or  less  successfully. 

"The  small  grains  do  well  during  winter,  Indian  corn  fairly  well  during  spring 
and  fall,  and  Egyptian  corn  does  well  during  summer.  Few  legumes  are  profitably 
grown  here,  peas  doing  fairly  well  during  winter  and  cowpeas  fairly  well  during 
summer.  Cotton  and  sugar  beets  grow  fairly  well,  but  require  a  great  deal  of  water 
at  a  time  of  the  year  when  it  is  ordinarily  scarce. 

"  The  forage  crops  grown  most  successfully  are  alfalfa,  small  grains,  and  sorghum, 
the  three  furnishing  green  feed  throughout  the  year.  The  most  useful  green  manur- 
ing crop  is  what  is  known  here  as  'sour  clover,'  and  to  botanists  as  Melilotus  indica. 
Most  garden  vegetables  can  be  grown  here  quite  successfully  during  winter  and 
spring,  those  for  which  the  climate  is  especially  unsuited  being  winter  squashes, 
beans,  and  rhubarb. 

"  No  small  fruits  are  generally  grown  with  success,  though  strawberries  were  for- 
merly grown  in  abundance  and  are  still  grown  to  a  limited  extent.  Of  deciduous 
fruits,  grapes,  peaches,  apricots,  plums  and  pears  are  successfully  grown,  while  cher- 
ries and  apples  are  grown  with  difficulty.  The  only  nut-producing  tree  that  thrives 
here  is  the  almond.  Citrus  fruits  do  fairly  well,  but  have  not  proven  to  be  a  relia- 
ble crop  for  profit.  Olives  and  dates  seem  especially  well  adapted  to  the  climate, 
and  promise  to  be  profitable  crops.  The  cottonwood  is  the  most  easily  grown  timber 
tree,  though  the  ash  and  a  few  species  of  Eucalypts  grow  quite  well. 

"  Records  from  instruments  located  at  different  elevations  from  the  ground  show 
the  importance  of  taking  the  situation  of  instruments  into  consideration  in  judging 
of  the  effect  of  recorded  temperatures  upon  crops.  Minimum  temperatures  average 
four  or  five  degrees  lower  in  government  shelter  5  ft.  from  the  ground  than  in  the 
same  shelter  50  ft.  from  the  ground,  and  about  three  degrees  lower  at  the  ground 
than  at  the  former  point.  Maximum  temperatures  average  about  three  degrees 
higher  5  ft.  from  the  ground  than  at  50  ft.  from  the  ground,  and  ten  to  twelve  degrees 
higher  a  few  inches  above  the  ground  than  at  former  location. 

"  The  annual  and  the  diurnal  range  of  temperature  is  greatest  at  the  surface  of  the 
ground,  and  decreases  from  there  upwards  and  downwards.  The  lowest  recorded 
temperature  at  5  ft.  underground  has  been  53;  at  10  ft.  underground  56,  and  at  15  ft. 
58.  The  highest  temperatures  at  these  points  have  been  88,  76,  and  73.  Evapora- 
tion from  a  water  surface  ranges  from  a  little  over  an  inch  per  month  during  the 
coolest,  dampest  part  of  the  year  to  over  10  inches  during  the  warmest  and  driest 
part. 
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"  Weather  changes  thai  arc  not  periodic  are  due  to  inequalities  in  the  density  of 
the  atmosphere.  The  indications  of  rain  are:  East  or  southeast  wind,  decreased 
diurnal  range  of  temperature,  slower  evaporation,  sinking  of  smoke  or  vapor.  The 
indications  nt'  frost  or  cool  weather  are:  West  wind,  increased  diurnal  range  of  tem- 
perature, rapid  evaporation,  clear  sky.  Grains  hardy  to  frost  are  grown  from  Octo- 
ber to  June,  and  grains  sensitive  to  frost  from  .March  to  November .  Melons  grow 
from  .March  to  November,  potatoes  from  February  to  June,  and  from  August  to 
December;  tomatoes  from  March  to  December;  corn  from  March  to  .June  and  from 
.July  to  November.  Alfalfa  grows  some  all  the  year,  but  makes  the  most  growth 
from  February  to  .July  and  from  September  to  November.  Deciduous  fruit  trees 
grow  from  February  to  .July,  and  evergreen  fruit  trees  from  March  to  .July,  and  from 
September  to  December.  Owing  to  the  warm,  dry  climate  insect  pests  and  fungus 
diseases  of  plants  are  rare  in  the  region." 

A  world-wide  barometric  seesaw,  W.  J.  S.  Lockyer  (Nature  [London],  70 
(1904),  No.  1808,  pp.  177,  178,  figs.  2). — In  this  article  an  attempt  is  made  to  define 
the  boundaries  of  two  nearly  antipodal  parts  of  the  earth  in  which  barometric  pres- 
sure varies  in  an  inverse  way.  "So  far  as  can  at  present  be  determined,  one  line 
ci  unmencing  to  the  west  of  Alaska,  separating  this  region  from  Siberia,  passes  easterly 
along  about  the  60th  parallel  of  latitude,  and  runs  in  a  southeasterly  direction  between 
southwest  Greenland  and  northeast  Canada.  It  then  crosses  the  North  Atlantic, 
passing  to  the  north  of  the  Azores,  and  skirts  the  southwestern  portion  of  Portugal. 
It  then  strikes  down  towards  the  equator,  cutting  northwest  Africa,  so  far  as  can  be 
judged  from  the  scant  pressure  values  available,  through  the  middle  of  the  Sahara. 
It  leaves  Africa  near  the  Gold  Coast,  and  passes  into  the  South  Atlantic,  where  it  can 
not  be  traced  further  owing  to  lack  of  observations  in  this  southern  ocean. 

"The  other  boundary  or  neutral  line  passes  to  the  northeast  of  Greenland  and 
north  of  Iceland,  crosses  the  southern  portion  of  Norway  and  Sweden,  and  traverses 
southern  European  Russia.  It  then  takes  a  course  somewhat  more  easterly,  skirting 
the  northern  part  of  the  Caspian  Sea  and  Turkestan,  passes  between  Tibet  and  Mon- 
golia, and  through  China.  It  then  leaves  the  continent  a  little  to  the  south  of  the 
Yellow  Sea,  and  passes  into  the  North  Pacific  Ocean.  Here  its  path  can  not  be 
traced,  but  it  evidently  passes  well  to  the  east  of  the  Philippine  Islands  and  Solomon 
Islands,  takes  a  new  southwesterly  course,  skirting  the  eastern  side  of  Australia  and 
passing  between  Tasmania  and  New  Zealand.  Its  track  is  then  again  lost  in  the 
southern  Pacific  Ocean. 

"Although  too  much  weight  must  not  at  present  be  given  to  the  positions  of  these 
neutral  lines  throughout  their  whole  length,  it  is  interesting  to  note  that  they  are 
fairly  symmetrical  to  one  another,  although  no  attempt  has  been  made  to  make  them 
so.  Both  lines  apparently  cross  the  equator  at  about  antipodal  points,  and  both 
appear  to  have  a  similar  trend  in  northern  and  southern  latitudes. 

"The  result  of  this  survey  seems  to  indicate  clearly  that  there  exists  a  general  law 
relating  to  the  pressure  changes  which  occur  simultaneously  in  these  two  extensive 
regions  of  the  globe  separated  and  defined  more  or  less  by  a  neutral  line,  this  latter 
forming  a  fulcrum  about  which  seesaws  of  pressure  from  one  region  to  another  take 
place. 

Monthly  Weather  Review  (Mo.  Weather  Rev.,  32  (1904),  Nos.  4, pp.  159-206,  figs. 
4,  charts  20;  5,  -pp.  207-254,  figs.  5,  charts  15;  6,  pp.  255-301,  figs.  6,  charts  13).— In  addi- 
tion to  the  usual  reports  on  forecasts,  warnings,  weather  and  crop  conditions,  meteor- 
ological tables  and  charts  for  the  months  of  April,  May,  and  June,  1904,  recent  papers 
bearing  on  meteorology,  etc.,  these  numbers  contain  the  following  articles  and  notes: 

No.  4. — Special  contributions  on  Application  of  Salts  of  Radium  to  the  Study  of 
Atmospheric  Electricity  (illus. ),  by  T.  Moureaux;  Studies  on  the  Circulation  of  the 
Atmospheres  of  the  Sun  and  of  the  Earth — V. — Results  of  the  Nephoscope  Observa- 
tions in  the  West  Indies  during  the  years  1899-1903  (illus.),  by  F.  H.  Bigelow;  The 
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Measurement  and  Utilization  of  Fog,  by  I'.  Leonard;  The  Formation  of  Snow  in 
Cloudless  Air  near  the  Ground,  by  J.  N.  Weed;  The  Energy  of  a  Unit  of  Light,  by 
E.  Buckingham;  Meteor  of  September  15, 1902,  by  K.  L.  Moseley;  Barometric  Pressure 
at  Orono,  Me.,  by  J.  S.  Stevens;  Origin  of  American  Cold  Waves,  by  R.  F.  Stupart; 
Increased  How  of  Spring  Water  in  the  Autumn,  by  G.  A.  Loveland;  The  Tempera- 
ture of  the  Air  above  Berlin  (illus.),  by  K.  Assmann;  and  notes  on  planetary  meteor- 
ology; Weather  Bureau  men  as  instructors;  meteorology  in  the  universities;  the 
observatory  at  Nice;  and  hypotheses  as  to  the  cause  of  the  aurora  borealis. 

No.  5. — Special  contributions  on  Studies  on  the  Circulation  of  the  Atmospheres  of 
the  Sun  and  of  the  Earth — VI. — The  Circulation  in  Cyclones  and  Anticyclones,  with 
Precepts  for  Forecasting  by  Auxiliary  Charts  on  the  3,500-Foot  and  the  10,000-Foot 
Planes  (illus.),  by  F.  H.  Bigelow;  The  Sensation  of  Discomfort,  by  W.  F.  Tyler; 
The  Pressure  of  Sunlight  and  some  of  its  Bearings  on  Astronomy  and  Meteorology, 
byS.  A.Mitchell;  The  Promotion  of  Meteorology;  Relation  of  Precipitation  to  Yield 
of  Corn  (illus.),  by  J.  W.  Smith  (E.  S.  R.,  16  p.  136);  Invariability  of  our  Winter 
Climate,  by  W.  B.  Stockman;  The  Crow  Creek  Flood  of  May  20,  1904,  at  Cheyenne, 
Wyo.,  by  W.  S.  Palmer;  and  notes  on  the  tornado  in  Indian  Territory;  tornado  at 
Grand  Rapids,  Mich. ;  local  cooperation  in  forest  prevention;  the  triennial  meeting, 
April,  1904,  of  the  German  Meteorological  Society;  the  meteorology  of  the  upper 
air;  the  meteorology  of  Jamaica;  the  curious  work  of  the  wind;  instruction  in 
meteorology;  humming  of  telegraph  wires  and  poles;  note  on  the  great  meteor  of 
September  15,  1902;  and  Weather  Bureau  men  as  instructors. 

No.  6. — Special  contributions  on  Frederic  Henry  Clarke;  Earthquakes  of  June  25 
and  26,  1904,  by  C.  F.  Marvin;  Studies  on  the  Circulation  of  the  Atmospheres  of  the 
Sun  and  of  the  Earth — VII.- — The  Average  Monthly  Vectors  of  the  General  Circula- 
tion in  the  United  States,  by  F.  H.  Bigelow;  On  the  General  Circulation  of  the 
Atmosphere  in  Middle  and  Higher  Latitudes  (illus.),  by  W.  \.  Shaw;  Hourly  Cli- 
matic Records  on  the  Isthmus  of  Panama  (illus.),  by  H.  L.  Abbot;  Cyclonic  Depres- 
sion and  Flood  in  Jamaica,  by  M.  Hall;  The*  First  Electric  Storm  Recorded  Automatic- 
ally in  St.  Louis,  Mo.  (illus.),  by  J.  Algue;  and  notes  on  temperatures  in  the  upper 
atmosphere;  auroras  and  thunderstorms;  meteorology  in  Austria;  Weather  Bureau 
men  as  instructors;  meteorology  in  the  colleges  and  universities;  and  Silas  West. 

"Weather  reports,  A.  J.  Mitchell  (Florida  Dept.  Agr.  Mo.  Bid.  14  (1904),  Nos. 
1,  pp.  15-22;  2,  pp.  17-24;  3,  pp.  17-24;  4,  pp.  17-24). — Summaries  of  observations 
on  temperature,  precipitation,  frosts,  etc.,  at  different  points  in  Florida  during  Janu- 
ary, February,  March,  and  April,  1904. 

Report  on  the  weather  of  1902  and  1903,  J.  W.  Patersox  (  West  of  Scotland 
Agr.  Col.  Bui.  19,  pp.  15). — This  report  gives  a  record  of  rainfall,  temperature,  and 
sunshine  and  general  notes  on  the  weather  of  each  month  at  Kilmarnock  and  Glas- 
gow during  the  years  1902  and  1903. 

The  [Philippine]  Weather  Bureau,  D.  C.  Worcester  (  Philippine  Com.  Rpt.  1903, 
pt.  .',  pp.  55-58). — A  brief  account  oi  organization,  equipment,  and  lines  of  work. 

Report  of  the  director  of  the  Philippine  Weather  Bureau  for  the  year  end- 
ing August  31,  1903,  J.  Algue  (Philippine  Com.  Rpt.  1903,  pt.  2,  pp.  743-768, 
pis.  ■■'>). — An  account  is  given  of  the  erection  of  new  stations,  inspection  of  stations, 
new  instruments  in  the  central  observatory  and  branch  stations,  telegraphic  service 
and  work  in  branch  stations,  earthquake  records,  crop  service,  typhoon  signals,  pub- 
lications, and  astronomical  and  magnetic  observations. 

Meteorological  observations,  W.  T.  Ellis,  R.  Robertson,  S.  A.  Bedford,  A. 
M  u-kay,  and  T.  A.  Sharpe  (Canada  Expt.  Finn.-  Rpt.  1903,  pp.  47,  48,  263,  264,  298, 
S58,  396,  427). — Summaries  are  given  of  observations  on  temperature,  precipitation, 
etc.,  during  190:!,  at  Central  Experimental  Farm,  Ottawa;  Nappan,  Nova  Scotia; 
Brandon,  Manitoba;  Indian  Head,  Northwest  Territories;  and  Agassiz,  British 
Columbia. 
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Meteorological  observations  in  Sweden,  1902,  II.  Iv.  Hamberg  [Meteor.  Takttag. 
Sr,  rigt  [Observ.  MiUor.  Suidoises'],  K.  Sr,  nska  Velensk.  Akad.,  44  I  1902),  pp.  X     !-'•;  i. 
This  is  one  of  the  series  of  reports  of  meteorological  observations  made  under  tin- 
direction  of  the  Central  Meteorological  Institute  and  published  by  the  Royal  Academy 
of  Sciences  of  Sweden. 

It  includes  summaries  of  daily  observations  at  L8  stations  of  the  second  order, 
monthly  and  annual  summaries,  general  observations  for  .'!'•>  stations  of  the  second 
order,  the  latter  being  also  summarized  in  five-day  periods.  The  results  of  observa- 
tions on  temperature  alone  are  reported  from  89  stations  of  the  third  order.  The 
location,  altitude,  etc.,  of  the  stations  are  given,  and  some  of  the  apparatus  used  and 
the  methods  of  calculating  results  are  described. 

Observations  on  the  mean  distribution  of  rainfall  in  the  Department  of 
Gironde,  G.  Rayet  (  Mem.  Soc.  Sci.  Phys.  et  Nat.  Bord\  aux,  6.  ser.,  3  i  1903  l,  pp.  37-51, 
chart  J). — Observations  at  different  places  (1892-1901)  are  summarized. 

Rainfall  in  the  Duff  development  concession  during  1903,  J.  D.  Gimlette 
and  M.  E.  Scriyen  (Ayr.  Bui.  Straits  and  Federated  Malay  stairs,  3  (1904),  I,  No.  6, 
p.  235). — The  monthly  rainfall  and  the  greatest  rainfall  during  24  hours  are  given 
for  the  period  of  May  to  December,  inclusive. 

Rainfall  measurements  in  Usambara,  C.  Uhlig  (Ber.  Land.  u.  Forstw.  Deutsch- 
Ostafrika,  1  (1903),  No.  7,  pp.  467-563,  dgm.  1).—  The  literature  of  meteorological 
observations  in  German  East  Africa  is  reviewed  and  all  available  measurements  of 
rainfall  are  summarized  and  discussed. 

Requirements  of  productive  trees  which  can  grow  in  arid  countries  with- 
out summer  irrigation,  P.  Gennadiis  {Cyprus  Jour.,  1  (1904),  No.  1,  pp.  6,  7). — 
A  summary  is  given  of  rainfall  observations  at  6  stations  in  the  Island  of  Cyprus 
during  the  years  1881-2  to  1901-2.  The  average  rainfall  of  the  Island  during  the 
period  was  17.45  in. 

AIR— WATER— SOILS. 

On  the  formaldehyde  of  the  air,  H.  Hexriet  (  Compt.  Rend.  Acad.  Sci.  P.aris, 
139  (1904),  No.  1,  pp.  67,  68). — Replying  to  (iautier's  statement  that  air  containing 
as  much  formaldehyde  (2  to  6  gm.  per  100  cubic  meters  of  air)  as  the  author  reported 
in  a  previous  paper  would  not  be  respirable,  the  author  discusses  the  possibility  of  the 
presence  of  a  polymer  of  formaldehyde  in  the  air  which  yields  the  latter  under  the 
conditions  of  the  method  used  in  determining  formaldehyde. 

Observations  at  the  Franco-Scandinavian  station  for  exploration  of  the  air 
at  Hald  (Compt.  Rend.  Acad.  Sci.  Paris,  138  (1904),  No.  26,  pp.  1736-1737)  .—A 
brief  account  of  observations  by  means  of  kites  and  balloons. 

A  method  of  destroying-  or  preventing  the  growth  of  algae  and  certain 
pathogenic  bacteria  in  water  supplies,  G.  T.  Moore  and  K.  F.  Kelleeman  (  V.  S. 
Dept.  Agr.,  Bureau  of  Plant  Industry  Bid.  64,  pp.  44)- — Tins  bulletin  records  the  results 
of  investigations  begun  in  1901,  and  which  have  included  microscopic  examinations 
of  water  with  reference  to  nature  and  distribution  of  objectionable  algteand  methods 
of  removing  them  and  studies  of  the  effect  of  copper  sulphate,  colloidal  copper,  and 
other  disinfectants  on  algee  and  pathogenic  bacteria.  The  nature  and  scope  of  the 
investigations  and  of  the  results  reported  are  indicated  in  the  following  summary: 

"The  disagreeable  odors  and  tastes  so  often  present  in  drinking  water  are  due 
almost  exclusively  to  alga?,  although  the  economic  importance  of  studying  these  plants 
has  not  been  recognized  until  recent  years. 

"These  algal  forms  are  widely  distributed,  and  reservoirs  in  many  States  have 
been  rendered  unfit  for  use  by  their  presence. 

"The  methods  now  known  for  preventing  or  removing  the  odors  and  tastes  caused 
by  algae  have  proved  unsatisfactory,  either  because  of  prohibitive  expense  or  failure 
to  accomplish  result. 
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"It  is  therefore  desirable  that  some  new,  cheap,  harmless,  and  effective  method 
be  devised  for  ridding  reservoirs  of  these  pests. 

"It  has  been  found  that  copper  sulphate  in  a  dilution  so  great  as  to  be  colorless, 

tasteless,  and  harmless  to  man  is  sufficiently  toxic  to  the  alga?  to  destroy  or  prevent 
their  appearance. 

"The  mode  of  application  makes  this  method  applicable  to  reservoirs  of  all  kinds, 
pleasure  ponds  and  lakes,  fish  ponds,  oyster  beds,  water-cress  beds,  etc.  It  is  also 
probable  that  the  method  ran  be  used  for  the  destruction  of  mosquito  larva'. 

"At  ordinary  temperatures  1  part  of  copper  sulphate  to  100,000  parts  of  water 
destroys  typhoid  and  cholera  germs  in  from  3  to  4  hours.  The  ease  with  which  the 
sulphate  can  then  be  eliminated  from  the  water  seems  to  offer  a  practical  method  of 
sterilizing  large  bodies  of  water,  when  this  becomes  necessary. 

"The  use  of  copper  sulphate  for  the  prevention  of  disease  is  regarded  as  incidental 
and  is  not  designed  in  any  way  to  supplant  efficient  preventive  measures  now  in  use. 
It  is  believed,  however,  that  up  to  this  time  no  such  satisfactory  means  of  thor- 
oughly, rapidly,  and  cheaply  sterilizing  a  reservoir  has  been  known.  Since  the 
selective  toxicity  of  copper  sulphate  renders  it  fatal  to  pathogenic  forms  peculiar  to 
water,  while  the  saprophytic  or  beneficial  bacteria  are  unaffected,  the  method  is 
particularly  well  adapted  for  this  purpose.  . 

"Definite  knowledge  in  regard  to  what  organisms  are  present,  the  constitution  of 
the  water,  its  temperature,  and  other  important  facts  are  necessary  before  it  is  possi- 
ble to  determine  the  proper  amount  of  copper  sulphate  to  be  added.  A  microscop- 
ical examination  thus  becomes  as  important  as  a  bacteriological  or  chemical  analysis. 

"No  rule  for  determining  the  amount  of  copper  sulphate  to  be  added  can  be  given. 
Each  body  of  water  must  be  treated  in  the  light  of  its  special  conditions. 

"The  cost  of  material  for  exterminating  alga;  will  not  exceed  50  to  60  cts.  per 
million  gallons  and  will  usually  be  less.  The  destruction  of  pathogenic  bacteria 
requires  an  expenditure  of  from  $5  to  $8  per  million  gallons,  not -including  the  cost 
of  labor." 

Some  refined  methods  in  water  purification,  W.  G.  Toplis  (Amer.  Jour. 
Pharm.,  76  {1904),  No.  •/,  pp.  116-121). — A  general  discussion  of  some,  features  of 
bacteriological  examination  of  water,  including  a  description  of  a  filter  of  slag  and 
sponge  clippings  in  use  at  the  lower  Koxborough  filter  plant  on  the  Schuylkill  River. 

Some  water  analyses,  J.  Sebeliex  {Hi  r.  Norges  Landbr.  Hoiskoles  Virfcs.,  1902-3, 
pp.  171-17?  ). — The  paper  reports  and  discusses  the  results  of  monthly  examinations 
of  water  of  different  origin  used  for  various  purposes  at  the  Agricultural  College  of 
Norway. — f.  w.  woll. 

Well  waters  from  farm  homesteads,  F.  T.  Shttt  ( Canada  Expt.  Farms  Hj/ts. 
1903,  pp.  158-161). — The  results  of  analyses  with  reference  to  sanitary  condition  of 
55  samples  of  water  from  miscellaneous  sources  are  reported. 

Cooperative  fertilizer  experiments  on  moor  soils,  1903,  H.  vox  Feilitzen 
Svmsk  Mosskult.  Tidskr.,  18  {1904),  No.  3,  pp.  157-170).— The  report  contains  a  brief 
account  of  the  fertilizer  experiments  conducted  under  the  direction  of  the  Swedish 
Moor  Culture  Association  during  1903.  Fifty-five  different  trials  were  conducted  in 
all,  in  17  different  counties,  with  small  grains,  legumes,  roots,  and  tubers.  The 
practical  results  of  the  trials  are  summarized  at  the  end  of  the  report,  and  brief  gen- 
eral directions  for  the  best  methods  of  cultivation  of  moor  soils  are  given. — 1\  w.  w<  >u.. 

Soils,  T.  S.  Dvmoxd  and  F.  Hughes  (Essex  Education  Com.,  Notes  Agr.  Anal. 
County  Tech.  Labs.,  1904,  pp-  7-15,  32,  33). — Mechanical  and  chemical  analyses  of  24 
samples  of  soil  are  reported  and  discussed  with  reference  to  their  requirements  for 
the  production  of  different  kinds  of  crops.  The  analysis  of  a  sample  of  the  soil  from 
the  celebrated  potato-growing  district  near  Dunbar,  in  Essex,  shows  the  presence  of 
high  percentages  of  organic  matter,  nitrogen,  available  phosphoric  acid,  and  lime, 
but  only  about  the  average  amount  of  potash. 
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\  gtudy  of  the  aitrogen  contenl  of  a  soil  which  has  been  continuously  fertilized 
during  -1   years  shows  that  in  3  out  of  -4  cases  nitrate  of  soda  and  superphosphate  of 

lime  have  decreased  the  a unt  of  nitrogen  in  the  soil,  basic  slag  lias  in  every  case 

increased  and  lime  decreased  it,  and  farm  manure  has  in  2  cases  increased  and  in  2 
cases  decreased  it.  Superphosphate  and  basic  slag  lias  in  every  case  increased  the 
proportion  of  clovers  in  the  herbage.  Lime  has  also  increased  the  proportion,  but 
to  a  less  extent.  Barnyard  manure  lias  decreased  the  proportion  of  clovers  in  2  out 
of  .",  cases  and  nitrate  of  soda  in  every  case. 

The  exports  of  Jamaica  in  relation  to  the  soil,  H.  H.  Cousins  (  />'/</.  Dept.  Agr. 
.In  an  i  utt,  :  ( 1904),  No.  *:.  i>i>.  127-182). — The  results  of  analyses  of  34  samples  i  >f  material 
representing  typical  exports  of  the  Island  of  Jamaica  are  reported  and  discussed  with 
reference  to  "the  actual  drain  on  the  mineral  elements  of  the  soil  fertility  of  .Jamaica 
by  the  annual  removal  of  phosphoric  acid  and  potash  in  the  exports  of  the  island." 
The  average  results  show  that  2,865,522  lbs.  of  potash  and  896,712  lbs.  of  phosphoric 
acid  are  annually  removed  from  the  island  in  its  exports. 

Rhodesian  soil  analysis  (Rhodedan  Agr.  Jour.,  1  (1904),  No.  6,  /»/-.  165,  166). — 
The  averages  of  12  samples  each  of  the  typical  red  and  granite  soils  of  southern 
Rhodesia,  which  are  remarkably  uniform  in  chemical  composition,  are  reported. 

The  conservation  of  moisture  in  orchard  soils,  F.  T.  Shutt  ( <  'anada  Expt.  Farms 
Rpls.  1903,  pp.  129-132). — This  is  a  continuation  during  1903  of  previous  years'  inves- 
tigations (E.  S.  R.,  15,  p.  126) .  The  results  of  determinations  May  14  and  23  and  June 
5  of  moisture  in  different  plats  in  the  station  orchard,  which  had  been  (1)  under  cul- 
tivation during  the  last  2  seasons,  (2)  in  sod  duringthe  last2  seasons,  and  (3)  in  sod  in 
1902,  but  plowed  early  in  the  season  of  1903  (April  13),  disked  May  29,  and  cultivated 
June  3,  are  reported  in  comparison  with  data  for  precipitation  during  the  same 
period.  The  results  emphasize  the  value  of  cultivation  as  a  means  of  conserving 
moisture. 

The  behavior  of  certain  nitrogenous  organic  substances  in  the  soil,  A. 
Menozzi  (Ric.  Lab.  Chim.  Agr.  R.  Scuola  Sup.  Agr.,  Milan,  2;(1903),  pp.  29-34).— 
Studies  of  the  absorptive  power  of  a  soil  for  sodium  urate  are  briefly  reported. 

Investigation  in  soil  bacteriology  and  its  importance  in  determining  the 
fertility  of  soils,  P.  Ehrenberg  (Landw.  Jahrb.,  33  (1904),  No.  1,  ]>//.  1-139;  ahx.  in 
(In  m.  Zlij.,  J8  (1904),  No.  45,  Repert.  No.  13,  p.  159;  (Inn,.  Centbl.,  1904,  J  I,  No.  25, 
p.  1615). — On  5  soils,  2  of  which  wrere  designated  abnormal  (very  unproductive)  and  .'! 
of  which  by  various  treatments — manuring,  etc. — were  made  productive,  the  author 
attempted  to  study  the  nitrogen  utilization,  loss,  and  combination,  especially  the 
extent  to  which  these  may  be  determined  by  bacteriological  studies.  In  connection 
with  vegetation  experiments,  some  of  which  were  made  in  the  field,  soils  before  and 
after  the  growth  of  crops  were  studied  as  to  putrefaction  capacity  by  Remy's  method, 
for  denitrifying  power  with  Giltay's  solution,  nitrifying  power  (both  nitrites  and 
nitrates)  according  to  Omeliansky,  nitrogen-collecting  capacity  from  the  air  by 
means  of  mannite  solution  according  to  Beijerinck. 

Experiments  were  undertaken  to  improve  the  abnormal  soils  by  inoculation,  appli- 
cations of  manure,  lime,  and  marl,  as  well  as  by  modifying  the  climatic  conditions. 
From  the  large  mass  of  data  obtained  the  following  general  conclusions  are  drawn: 
The  phrase  "bacteriologically  abnormal  soils"  is  not  strictly  accurate  as  applied  to 
the  soils  studied  in  these  investigations.  Their  unproductiveness  was  apjiarently 
due  mainly  to  a  deficiency  of  lime,  which  injuriously'  affected  the  growth  of  both 
the  higher  and  the  lower  plants. 

Inoculation  with  different  kinds  of  soil  bacteria,  exclusive  of  the  root  tubercle 
bacteria,  even  in  connection  with  applications  of  lime  and  manure  did  not  bring 
about  an  appreciable  effect.  In  the  interpretation  of  vegetation  experiments  the 
plant  species  as  well  as  its  inherent  capacity  for  assimilating  plant  food  and  require- 
ments in  this  respect  are  of  the  highest  importance,  especially  as  regards  lime.     The 
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stirring  of  the  soil  in  filling  the  pots  and  in  making  pot  experiments  does  not  appear 
to  appreciably  affect  the  bacteriological  properties  of  the  soil.  The  effect  of  manure 
can  not  be  explained  by  its  content  of  nitrogen  and  organic  matter,  especially  when 
it  is  used  on  soils  poor  in  lime. 

While  the  results  of  the  experiments  reported  show  that  the  abnormal  character 
i  if  the  soils  was  not  of  a  bacteriological  nature,  they  show  in  other  respects  the  impor- 
tance of  bacteriological  studies  of  soils — for  example,  the  generally  close  relation 
between  lime  content  and  the  activity  of  the  soil  bacteria.  In  an  appendix  the 
author  gives  a  large  number  of  suggestions  and  directions  for  the  improvement  of 
methods  of  bacteriological  investigation  of  soils. 

Studies  on  the  bacterial  flora  of  cultivated  soils  with  especial  reference  to 
their  behavior  under  fallow  and  when  treated  with  carbon  bisulphid,  L. 
IIii.tneh  and  K.  Stormer  (Arb.  K.  Gesundheitsamte,  Biol.  Abt.,  3  {1903),  No.  5,  pp. 
443-545,  pis.  2,  figs.  4). — This  is  a  comprehensive  report  dealing  with  methods  of 
bacteriological  examination  of  soils,  the  action  of  carbon  bisulphid  on  the  bacterial 
life  of  soils,  and  bacteriological  studies  of  fallow  soils.  The  methods  of  investigation 
which  have  been  proposed  by  various  investigators  are  critically  reviewed  and  modi- 
fications suggested  by  the  authors'  work  are  described. 

It  is  stated  that  the  investigations  show  that  carbon  bisulphid  exerts  a  selective 
action  on  the  micro-organisms  of  the  soil,  retarding  the  action  of  some  and  promot- 
ing the  activity  of  others.  The  action  of  the  bisulphid  was  apparently  beneficial  in 
delaying  nitrification  at  a  time  when  the  nitrates  could  not  be  completely  utilized  by 
the  plants  and  were  likely  to  be  carried  away  in  the  drainage  water.  While  the 
results  of  studies  on  fallow  soils  were  not  considered  conclusive,  they  show  in  gen- 
eral that  there  was  a  decline  in  total  number  of  organisms  in  the  fallow  plats,  this 
being  due  exclusively  to  disappearance  of  organisms  which  do  not  liquefy  gelatin. 

Bacteriological  and  chemical  studies  of  soils,  Wohltmann,  Fischer,  and 
Schneider  {Jour.  Landiv.,  52  {1904),  p.  97;  abs.  in  Chem.  Ztg.,  28  {1904),  No.  45, 
Repert.  No.  13,  pp.  159,  160).—  The  beneficial  effect  of  liming  on  bacterial  activity  is 
discussed. 

The  salt  content  of  soils  and  its  effect  on  the  growth  of  cereals,  V.  Peglion 
(  Site.  Sper.  Agr.  Ital,  36  {1903),  No.  8-9,  pp.  684-694;  abs.  in  Centbl.  Agr.  Chem.,  33 
{1904),  No.  8,  pp.  507,  508). — The  results  of  examinations  of  5  samples  of  soil  with 
reference  to  salt  and  chlorin  contents  are  reported.  These  show  proportions  of  salt 
varying  from  0.35  to  3.746  per  cent,  of  chlorin  from  0.028  to  1.17,  the  crop  on  the 
soil  containing  the  smaller  percentages  being  normal  but  entirely  failing  on  the  soil 
containing  the  larger  percentages. 

Basal  examinations  of  Danish  uncultivated  moors,  A.  Mentz  (  Tidsskr.  Landbr. 
Hanteavl.,  11,  pp.  365-375). — The  paper  gives  a  plan  of  basal  examinations  of  Danish 
moor  soils,  according  to  which  work  has  been  in  progress  in  western  Jutland  since 
1901.  The  apparatus  used  in  the  examinations  are  described  and  the  various  phases 
of  the  investigation  briefly  discussed. — f.  w.  woll. 

Geological-agronomic  soil  charts  (Mitt.  Deut.  Landw.  GeseU.,  19  {1904),  No.  31, 
p.  204). — A  brief  note  referring  to  the  geological  charts  of  Prussia  and  neighboring 
states  recently  issued  by  the  Royal  Geological  Bureau,  calling  attention  especially  to 
the  information  which  they  contain  regarding  chemical  composition  and  other 
properties  of  the  Prussian  coast  lands  (sand  dunes  and  forest  soils). 

On  the  existence  of  alkaline  rocks  in  Central  Africa,  L.  Gen-til  ( Compt.  Rend. 
Acad.  Sci.  Paris,  139  {1904),  No.  6,  pp.  413-415).— The  results  of  examinations  of 
phonolites  and  rhyolites  from  the  region  of  Tchad  are  briefly  reported. 

Reclamation  of  Cape  Cod  sand  dunes,  J.  M.  Westgate  (U.  S.  Dept.  Agr., 
Bureau  of  Plant  Industry  Bui.  65,  pp.  38,  pis.  6).— A  report  is  given  of  the  extensive 
experiments  which  have  been  conducted  in  attempts  to  fix  the  sand  dunes  which 
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surround  Cape  Cod  Harbor,  and  t<>  prevent  the  shifting  of  the  sands,  which  would 
otherwise  cause  greal  damage  by  encroachment  on  valuable  property.  The  botanical 
and  physiographical  features  of  the  region  are  described  and  an  account  given  of  a 
natural  reclamation  as  well  as  the  artificial  means  which  have  been  adopted  for 
binding  the  Cape  sands. 

The  artificial  reclamation  work  has  been  carried  on  by  private  individuals,  the 
State  <>f  Massachusetts,  and  the  General  Government  for  nearly  a  century.  The 
most  satisfactory  results  have  been  obtained  where  beach  grass  (Ammophila  armaria) 
was  utilized,  and  since  1895  more  than  200  acres  have  been  planted  to  that  species. 
The  methods  and  cost  of  planting  are  described  and  the  peculiar  efficiency  of  this 
grass  is  pointed  out. 

In  order  to  permanently  reclaim  the  district  forest  species  will  be  required,  and  a 
number  of  species  of  woody  plants  have  already  been  tested  with  varying  success. 
The  most  promising  are  the  pitch,  Austrian,  and  Scotch  pines.  The  black  locust  and 
European  or  black  alder  are  also  proving  of  value,  and  the  Scotch  broom,  although 
not  entirely  hardy,  is  said  to  be  well  adapted  to  certain  situations. 

Notes  are  given  on  the  ownership  of  the  lands  and  their  value,  and  the  report 
concludes  with  a  brief  bibliography  of  the  literature  relating  to  the  subject. 

FERTILIZERS. 

Manures,  T.  S.  Dymond  and  F.  Hughes  (Essex  Education  Com.,  Notes  Agr.  Anal. 
( 'ounty  Tech.  Labs.,  1904,  pp-  15-22,  34-39). — Analyses  of  a  large  number  of  fertilizing 
materials  are  reported  and  discussed. 

Report  on  experiments  with  green  manures  in  Pomerania,  D.  Baessler 
(Mitt.  Dent.  Landw.  GeselL,  19  (1904),  No.  32,  pp.  205-207). 

Cooperative  fertilizer  experiments  in  Malmohus  County,  Sweden,  during 
1903,  G.  Nordin  and  M.  Weibull  (Malmo.  Lans  Kgl.  Hush.  Sallsk.  Krart.,  1904, 
No.  1,  pp.  1 '43-201). — The  cooperative  fertilizer  experiments  conducted  under  the 
auspices  of  the  Malmohus  County  Agricultural  Society  were  continued  during  1903, 
80  different  trials  being  made,  viz,  26  with  sugar  beets,  5  with  fodder  beets  and 
potatoes,  5  with  pastures,  and  44  with  barley,  oats,  wheat,  and  rye.  The  experi- 
ments were  conducted  on  44  different  farms,  and  were  planned  to  ascertain  the 
economy  of  different  practical  systems  of  fertilization.  The  report  gives  detailed 
information  as  to  the  different  trials,  including  character  and  history  of  soils,  fertil- 
izers applied,  data  obtained  at  harvesting  time,  and  the  economy  of  the  applications 
of  fertilizers. 

The  highest  returns  were  obtained  from  applications  of  nitrogenous  fertilizers  only 
in  about  one-third  of  the  number  of  trials,  one-third  gave  the  highest  returns  from 
nitrogen  and  phosphoric  acid,  and  nearly  one-third  from  a  complete  fertilizer.  In 
96  per  cent  of  the  trials  fertilization  with  nitrate  was  required  (as  in  1902),  in  64  per 
cent  a  phosphoric-acid  fertilization,  and  in  36  per  cent  potash  fertilization  were 
required  (against  70  and  43  per  cent,  respectively,  in  1902).  Potatoes  and  root  crops 
gave  the  highest  returns  for  the  expenditure  of  fertilizers,  then  winter  grains,  and 
least  spring  grains  and  hay. 

Fertilizer  experiments  with  ]>c<tt  Utter. — Three  trials  were  conducted  with  peat  litter 
for  the  purpose  of  determining  how  it  may  best  be  supplemented  with  potash  and 
phosphoric  acid.  The  results  obtained  during  the  year  in  which  the  fertilizers  were 
applied  indicate  that  only  soils  in  need  of  nitrogenous  fertilizers  are  benefited  by 
applications  of  peat  litter  (1,500  kg.  per  hectare).  Soils  that  call  for  applications  of 
phosphoric  acid  or  potash,  or  both,  besides  nitrogen,  require  an  addition  of  super- 
phosphate or  potash  (or  both)  in  order  that  the  peat  may  give  economical  results. 
At  present  prices  of  fertilizers  it  is  not  believed  that  peat  litter  will  prove  an  economi- 
cal fertilizer  except  perhaps  on  farms  located  in  the  vicinity  of  peat  factories. 
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Residuary  effect  of artificial  fertilizers. — The  residuary  effect  of  applications  of  artificial 
fertilizers  in  1902  on  meadow  grass  was  studied  in  one  trial.  While  the  fertilizers 
applied  paid  well  the  first  year,  the  yields  and  net  profits  obtained  in  the  case  of  tin- 
different  plats  in  1903  were  still  greater,  and  in  the  same  direction  fur  each  plat  as  in 
1902,  the  highest  results  being  obtained  on  the  plat  receiving  1,000  kg.  of  Thomas 
phosphate  and  100  kg.  of  37  per  cent  potash  salt  per  hectare. 

On  the  effect  of  fertilizers  on  the  quality  of  root  crops. — The  experiments  conducted 
with  root  crops  during  two  years  indicate  that  the  quality  of  both  potatoes  and  fodde r 
beets  is  much  more  easily  influenced  by  artificial  fertilizers  than  that  of  sugar  beets. 
It  is  therefore  important  to  develop  varieties  of  other  root  crops  containing  a  high 
percentage  of  dry  substance  which  are  not  appreciably  affected  by  the  fertilizers 
applied,  as  has  been  done  to  a  large  extent  in  the  case  of  sugar  beets  under  the 
encouragement  of  sugar  factories. 

Soil  analyses  and  their  practical  value. — A  large  number  of  samples  of  the  soils  used 
on  the  experiments  were  subjected  to  chemical,  mechanical,  and  petrographical 
analyses,  and  the  results  thus  obtained  are  discussed  in  detail  by  the  author  in  view 
of  recent  investigations  on  the  subject  of  soil  analysis.  The  following  average  results 
were  obtained  for  the  various  kinds  of  soils  examined,  the  number  of  samples  included 
in  the  analyses  for  1902  being  34  and,  for  1903,  43. 

Summary  results  of  analyses  of  Swedish  cultivated  soils. 


Silt. 

Alumina. 

Kaolin. 

Total 
iron. 

Hu- 
mus. 

Nitro- 
gen. 

Phos- 
phoric 
acid. 

Potash. 

Total. 

Kaolin. 

Stiff  clay  soils: 

1902 

Per  ct. 

63.6 

Per  ct. 

9.76 
7.49 

6.13 
5.80 

3.99 

3.83 

1.86 
1.96 

.54 
.81 

Per  ct. 

Per  ct. 

Per  ct. 
4.22 

6.72 

4.57 
5.27 

2. 92 
3.66 

2.43 
2.96 

2.01 
2.52 

Per  ct. 
9.90 
9.14 

7.16 
5.80 

5.07 
4.82 

5.72 
4. 51 

3.56 
5.56 

Pt  ret. 
0.39 

.27 

.29 
.  23 

.20 
.10 

.  26 

.17 

.15 
.18 

Per  ct. 

0.10 
.09 

.09 
.07 

.09 
.07 

.08 
.05 

.09 
.09 

Pi  ret, 
0.33 

1903 64.3 

Medium  clay  soils: 

1902 50.1 

3.83 

9.6 

.27 
.19 

1903 50.0 

Light  clay  soils: 

1902..' 34.1 

3.55 

8.8 

.18 
.15 

1903 37.6 

Clayey  sandy  soils: 

1902 ' 24.8 

2.48 

6.2 

.14 
.12 

1903 

Sandy  soils: 

1902 

26.8 

14.2 
22.9 

1.01 

2.5 

.11 
.10 

1903 

.28 

.7 

.08 

The  practical  value  of  soil  analyses  is  discussed  on  the  basis  of  the  results  obtained. 
The  determinations  of  nitrogen  and  phosphoric  acid  are  shown  to  be  of  no  particular 
value  for  the  class  of  soils  examined,  since  practically  all  the  soils  responded  to 
applications  of  these  fertilizing  materials.  As  to  the  potash  requirements  of  these 
soils  the  author  concludes  that  soils  have  different  requirements  according  to  their 
physical  character. 

The  following  average  figures  were  found  for  the  potash  contents  of  the  soils 
examined:  Stiff  clay  0.25  per  cent,  medium  clay  0.20,  light  clay  0.15,  and  sandy  soils 
0.10  per  cent.  A  deficiency  of  potash  may  be  determined  by  comparing  the  per- 
centage found  with  these  figures.  The  crop  to  be  grown  and  the  weather  conditions 
are,  however,  important  factors  in  determining  whether  a  soil  will  respond  to  an 
application  of  potash. 

On  the  lime  content  of  Shane  soils. — Most  of  the  soils  analyzed  were  examined  for 
their  content  of  lime  as  carbonate,  assimilable  lime  (obtained  by  digestion  with  a 
10  per  cent  ammonium-chlorid  solution  on  a  steam  bath  for  3  hours),  and  lime  sol- 
uble in  cold  dilute  hydrochloric  acid.  Without  discussing  the  results  obtained, 
which  are  not  considered  sufficiently  numerous  by  the  author  to  permit  of  definite, 
final  conclusions  being  drawn,  the  following  summary  table  is  reproduced  showing 
the  average  lime  content  in  Skane  soils  of  different  physical  characteristics: 
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IAme  content,  of  Shine  soils. 


Stiff  clay 

Medium  clay 

Light  clay  low  in  lime.. 
Light  clay  high  in  lime 
Sandy  soils  low  in  lime 
Sandy  soils  high  in  lime 


Number  of 
analyses. 


i  'miI..  inatc. 


/'<  /■  cent. 

0.01 
.01 
.06 
.66 
.06 

1.15 


Assimila- 
ble. 


Per  cent. 
0.37 
.38 
.34 
.88 
.27 
.47 


Soluble  in 
hydro- 
chloric 
acid. 


I'i  r  ci  nt. 
0. 45 
.64 

.;.i 

L.61 
.28 

1.77 


The  stiff  clays  are  considered  sufficient!)'  rich  in  lime  for  crop-growing  purposes, 
I  nit  their  mechanical  condition  will  be  improved  by  liming.  The  sandy  and  gravelly 
soils  in  the  northern  part  of  the  county,  which  have  been  derived  from  moraines 
lying  on  top  of  the  primitive  rocks,  Keuper,  or  carboniferous  formations,  need  lime 
applications,  while  the  light  clays  (moraine  clay)  in  general  contain  sufficient  lime 
for  crop  production. — f.  w.  woll. 

Cooperative  fertilizer  experiments  in  Denmark,  E.  von  Sydow  (Malmo.  Ldns 
Kijl.  Hush.  Sallsk.  Kvart.,  J 904,  No.  1,  pp.  202-207). — A  general  discussion  of  the  plan 
and  organization  of  the  experiments. — f.  w.  woll. 

Increasing  the  yield  by  high,  phosphoric-acid  manuring,  P.  Wagner  (Ztschr. 
Landw.  Kammer  Schlesien,  8  (1904),  T>-  ®4'>  obs.  in  Centbl.  Agr.  Chem.,  33  (1904),  No. 
7,  pp.  437-439). — Plat  experiments  are  reported  which  show  that  the  effect  of  Thomas 
slag  was  felt  on  grass  lands  9  years  after  its  application.  Other  experiments  with 
oats,  rye,  clover,  beets,  peas,  etc.,  extending  over  12  years  showed  that  continuous 
medium  applications  of  slag  were  continuously  beneficial.  The  slag,  however,  should 
be  used  with  caution.  The  poorer  the  soil  in  calcium  carbonate,  iron,  and  alumina 
the  smaller  the  application  of  phosphoric  acid  required,  and  vice  versa.  The  author 
states  also  that  the  richer  soils  are  in  phosphoric  acid  the  smaller  the  applications  of 
nitrogen  required. 

Report  on  experiments  in  pots  in  1902  on  the  value  of  the  accessory 
constituents  of  artificial  manures,  J.  W.  Paterson  ( West  of  Scotland  Agr.  Col. 
Bui.  20,  pp.  19-31) . — Experiments  on  oats  with  ammonium  sulphate,  superphosphate, 
and  kainit  are  reported.  These  were  compared  with  pure  salts — phosphates  of  am- 
monium and  potash;  sulphates  of  calcium,  sodium,  potassium,  and  magnesium;  and 
chlorids  of  sodium,  potassium,  and  magnesium.  The  following  conclusions  are  drawn 
from  the  results: 

"Nitrogen,  phosphates,  and  potash  are  the  important  constituents  of  artificial 
manures.  In  supplying  these  a  limited  amount  of  sulphuric  acid  as  sulphate  is  desir- 
able in  order  to  obtain  a  full  return.  Such  sulphate  tends  to  increase  the  grain  as 
distinct  from  the  straw  of  oats.  The  sulphate  in  a  commercial  mixture  should  not 
be  overdone,  however,  to  the  exclusion  of  chlorids  (muriates).  In  giving  a  complete 
manure,  the  choice  in  regard  to  the  best  form  of  potash  should  be  decided  by  whether 
the  nitrogenous  and  phosphatic  manures  contain  sulphate.  If  they  do  not,  muriate 
of  potash  should  not  be  chosen.  If  they  do,  sulphate  of  potash  should  be  neglected 
for  some  of  the  other  forms  of  potash." 

Complete  humus  fertilizers,  J.  Dumont  (Compt.  Rend.  Acad.  Sri.  Paris,  138 
(1904),  No.  23,  pp.  1429-1431). — An  account  is  given  of  experiments  with  a  humus 
fertilizer  prepared  by  treating  a  black  humus  soil  containing  2  per  cent  of  nitrogen 
with  a  concentrated  potash  solution  in  which  aluminum  phosphate  had  been  dis- 
solved. The  dried  product  contained  soluble  matter  (humates)  50.4  per  cent,  nitro- 
gen 1.6  per  cent  (0.98  per  cent  soluble),  phosphoric  acid  2.9  per  cent  (1.34  per  cent 
soluble),  potash  5.5  per  cent  (all  soluble). 
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The  phosphoric  acid  was  apparently  combined  with  the  humus  in  form  of  phoepho- 
humate  compounds,  and  was  quite  completely  precipitated  along  with  the  humus  by 
addition  of  citric  and  hydrochloric  acids,  ferric  chlorid,  aluminum  sulphate,  ami 
calcium  chlorid,  especially  the  last  which  removed  practically  all  phosphoric  acid 
from  solution. 

The  humus  fertilizer  was  tested  in  amounts  varying  from  400  to  1,000  kg.  per 
hectare  (350  to  880  lbs.  per  acre)  with  good  results  on  alfalfa,  sugar  beets,  potatoes, 
and  wheat.  With  alfalfa  the  results  with  the  fertilizer  were  better  than  with  chem- 
ical fertilizers.  The  sugar  content  of  the  beets  was  3  per  cent  higher  where  the 
hiunus  fertilizer  was  used  than  where  no  fertilizer  was  applied.  Tests  made  on 
calcareous  clay  soil  showed  that  the  soluble  nitrogen  of  the  humus  fertilizer  nitrified 
as  rapidly  as  that  of  blood. 

Further  experiments  with  ammonium  sulphate  and  sodium  nitrate,  Bach- 
mann  (  Fiih/lni/'sLandw.  Ztg.,  53(1904),  Nos.  13, pp. 502-506;  14, pp. 539-543). — Anmn- 
ber  of  field  experiments  with  rye,  oats,  barley,  etc.,  grown  on  sandy  soils  are  reported 
to  show  that  ammonium  sulphate  not  only  gave  larger  total  yields,  but  also  larger 
amounts  of  protein  than  sodium  nitrate. 

The  use  of  fertilizers;  a  review  of  the  results  of  experiments  with  nitrate 
of  soda,  E.  B.  Voorhees(V<?w  Jersey  Stas.Bul.  172,  pp.  32). — The  general  principles 
underlying  the  use  of  fertilizers  and  the  conditions  under  which  the  use  of  nitrate 
of  soda  is  to  be  especially  commended  are  discussed,  and  the  results  of  experiments 
with  nitrate  of  soda  on  high  value  market-garden  crops  and  on  low  value  field  crops, 
reported  in  previous  bulletins  (E.  S.  R.,  14,  p.  247;  15,  pp.  242,251),  are  reviewed, 
with  practical  suggestions  as  to  methods  of  using  nitrate  of  soda  on  different  kinds 
of  crops. 

Investigations  on  the  action  of  different  forms  of  lime  and  magnesia, 
D.  Meyer  (Fiihlhig's  Landw.  Ztg.,  53  (1904),  No.  14,  PP-  528-534)- — A  general  dis- 
cussion. 

Basic  superphosphate,  G.  Appiani  (Ric.  Lab.  Chim.  Agr.  R.  Scuola  Sup.  Agr., 
Milan,  2  (1903),  pp.  131-133). — Studies  of  the  chemical  composition  and  solubility 
in  citric  acid  of  basic  superphosphates  made  from  Tennessee  and  Gafsa  phosphates 
by  the  Hughes  process  (E.  S.  R.,  14,  p.  343)  are  briefly  reported. 

Commercial  fertilizers,  J.  L.  Hills,  C  H.  Jones,  and  F.  M.  Hollister  ( Ver- 
mont Sta.  Bui.  108,  pp.  297-364). — This  bulletin  reports  the  results  of  analyses  of  118 
brands  of  fertilizers,  representing  the  output  of  10  companies,  with  a  discussion  of 
the  quantity  and  quality  of  plant  food  furnished  in  the  different  fertilizers,  selling 
prices  and  valuations,  classification  of  brands  sold  in  the  State,  and  comparison  of 
the  composition  of  fertilizers  sold  in  Vermont  during  5  years  past.  The  effect  of 
food,  care  of  animals,  stable  construction  and  management,  and  use  of  absorbents, 
etc.,  on  the  character  of  farm  manures;  as  well  as  the  causes  and  prevention  of 
manurial  waste,  are  also  discussed  with  suggestions  as  to  use  and  application  of 
manures. 

Commercial  fertilizers,  G.  Roberts  (California  Sta.  Bui.  157,  pp.  30). — This 
bulletin  gives  the  text  of  the  State  fertilizer  law,  approved  March  20,  1903;  the  rules 
and  regulations  adopted  under  its  provisions;  explanations  of  terms  used  in  fertilizer 
analyses;  and  analyses  and  valuations  of  a  large  number  of  samples  of  fertilizers 
examined  in  accordance  with  the  law. 

Commercial  fertilizers,  J.  H.  Stewart  and  B.  H.  Hite  ( West  Virginia  Sta.  Bui. 
92,  pp.  64). — This  is  a  report  on  fertilizer  inspection  during  the  period  from  May  1 
to  December  31,  1903. 

Analysis  of  commercial  fertilizers  sold  in  Maryland,  H.  B.  McDonnell  et 
al.  (Maryland  Agr.  Col.  Quart.,  1904,  No.  23,  pp.  48).— The  results  of  analyses  of  fer- 
tilizers inspected  from  August,  1903,  to  January,  1904,  inclusive,  are  reported. 

Analysis  of  commercial  fertilizers  sold  in  Maryland,  H.  B.  McDonnell  et 
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\i..  {Maryland  Agr.  Col.  Quart.,  1904,  No.  25, pp.54)- — The  results  of  analyses  of  460 
samples  of  fertilizers  examined  from  March  to  June,  1904,  are  reported,  with  notes 
<  in  valuation. 

Fertilizer  analyses,  fall  season,  1903,  to  spring-  season,  1904,  B.  \V.  Kn.- 
gore  (  /.'"/.  North  Carolina  StaU  />'</.  Agr.,  25  I  1904),  No.  6,  pp.  1-65). — The  names 
and  guaranteed  composition  of  fertilizers  registered  for  1904,  and  analyses  and  valua- 
tions of  595  samples  of  commercial  fertilizers,  84  samples  of  cotton-seed  meal,  exam- 
ined during  the  fall  of  1903  and  spring  of  1904,  with  explanations  regarding  terms 
used  in  fertilizer  analyses,  freight  rates,  valuation,  etc 

Fertilizer  analyses,  B.  W.  Kilgore  (Bui.  North  Carolina  Slate  lid.  Agr.,  24 
(1903),  No.  7,  pp.  66). — Analyses  of  fertilizers  and  of  cotton-seed  meal  examined 
during  the  fall  and  spring  seasons,  1902-03,  with  a  list  of  brands  of  fertilizers  regis- 
tered for  1903. 

Naturally  occurring  fertilizers  and  waste  products,  F.  T.  Shutt  (Canada 
Expt.  Farms  Rpts.  1908,  \>j>.  148-152). — This  article  discusses  the  nature  and  treat- 
ment of  swamp  muck,  the  fertilizing  value  of  tobacco  and  potato  starch  factory  refuse. 

FIELD  CROPS. 

Field  experiments  with  farm  crops,  W.  Saunders,  J.  H.  Grisdale,  W.  T. 
Macoun,  F.  T.  Shutt,  J.  Fletcher,  C.  E.  Saunders,  R.  Robertson,  S.  A.  Bedford, 
A.  Mackay,  and  T.  A.  Sharpe  (Canada  Expt.  Farm*  Rpts.  mo.],  pp.  5-46,  49-55, 
79-87,  111-114,  132-134,  144-148,  212-215,  217-238,  264-284,  310-333,  355-375,  397- 
412). — The  work  with  field  crops  at  the  Canada  Experimental  Farms  in  1903,  which 
is  in  continuation  of  previous  experiments  (E.  S.  R.,  15,  p.  135),  is  reported.  The 
results  of  variety  tests  with  most  of  the  crops  mentioned  have  been  noted  from  a 
previous  publication  (E.  S.  R.,  15,  p.  861). 

Wheat. — The  work  with  wheat  at  Ottawa,  including  breeding  new  varieties,  milling 
tests,  chemical  analyses,  and  fertilizer  experiments  is  reviewed.  The  breeding  of 
new  varieties  has  been  noted  from  another  source  (E.  S.  R.,  15,  p.  352).  Milling 
tests  were  made  of  samples  of  the  crossbred  varieties  Preston,  Stanley,  and  Percy, 
from  Ottawa  and  Indian  Head,  and  compared  with  samples  of  Red  Fife  from  the 
same  sources.  All  are  considered  good  milling  wheats,  but  the  2  samples  of  Red 
Fife  and  the  sample  of  Stanley  from  Ottawa  are  regarded  as  best.  According  to  the 
report  of  an  English  expert,  samples  of  Percy  and  Stanley  from  Indian  Head  were 
equal  to  Red  Fife  as  regards  color,  strength,  appearance,  and  milling  structure.  The 
analyses  of  the  same  class  of  samples  are  given  in  the  following  table: 

Analyses  of  wheats. 


Variety. 


Locality 
where  grown. 


Weight 
per 

bushel 


Weight 
of  100 
ker- 
nels. 


Mois- 
ture. 


Albu- 
mi- 
noids. 


Crude 
fiber. 


Ash. 


Carbo- 

hy- 
drates. 


Gluten. 


Percy. .. 

Preston . 
Red  Fife 
Stanley. 
Percy... 
Preston . 
Red  Fife... 


IndianHead. 

do 

do 

do 

Ottawa 

do 

do 


Stanley do. 


Lbs. 
62 
63^ 
62i 
62^ 

.62 
63 
61 
62 


Grams. 
2.828 
3. 022 
3.164 
3.019 
3.551 
3. 680 
3.302 
3.  551 


Per  ct. 
11.50 
11.48 
11.44 
11.08 
12.05 

12. 22 
12.79 

12. 23 


Per  et. 
12. 50 
11.63 
12. 44 
12.41 
13.  56 
12. 22 
12. 41 
12.34 


Per  ct. 
2.26 
2.25 
2.48 
2.42 
2.14 
2.46 
2. 43 
2.44 


Per  ct. 
1.79 
1.85 
1.86 
1.88 
2.09 
1.83 
2.02 
2.08 


Per  ct. 
1.47 
1.68 
1.36 
1.44 
1.91 
1.88 
1.84 
1.71 


Per  ct. 
70. 48 
71.11 
70.  42 
70.77 
68.25 
69.39 
68.51 
69.20 


I'l  I'  Ct. 

38.10 
31. 68 

34.  68 
37.48 
41.59 

35.  93 
34.  35 
33.95 


Per  ct. 
14.78 
12.34 

13.43 
14.18 
16.64 
14.26 

13.  55 

14.  22 


Further  milling  tests  and  analyses  reported  show  that  samples  of  White  Fife  and 
Early  Riga  from  Ottawa  were  of  excellent  quality,  and  that  samples  of  Goose  from 
Ottawa  and  Indian  Head  were  very  poor  for  milling  and  bread  making.  The  parentage 
and  characters  of  Preston,  Stanley,  Huron,  Percy,  and  Laurel  are  noted. 

The  records  for  several  years  show  that  Harold,  Gehun,  Early  Riga,  Eraser,  and 
Ebert,  the  earliest  varieties  now  grown  at  Ottawa,  are  about  2  weeks  earlier  than  Red 
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Fife,  and  about  1  week  earlier  than  Preston.  Of  a  dozen  varieties  of  macaroni  wheat 
Yellow  Gharnovka,  Gharnovka,  and  Beloturka,  yielding  33  bu.  40  Lbs.,  31  bu.  20  lbs., 
and  31  bu.  20  lbs.,  respectively,  proved  most  productive.  Sixteen  varieties  of  winter 
wheat  sown  September  6  and  harvested  from  July  18  to  25,  varied  in  yield  from 
29.25  to  45.25  bu.  per  acre.  The  leading  varieties  were  Turkey  Red  and  Dawson 
Golden  Chaff,  all  others  producing  less  than  40  bu.  per  acre. 

At  Brandon,  seed  from  large  heads  of  26  varieties  yielded  on  an  average  30  bu.  10 
lbs.  per  acre,  against  29  bu.  50  lbs.,  from  unselected  seed.  Seven  varieties  grown 
on  summer  fallow  on  plats  from  2  to  5  acres  in  size,  yielded  from  26  bu.  50  lbs.  to  41 
bu.  20  lbs.  per  acre,  with  White  Connell  as  the  leading  variety.  A  comparison  of  a 
shoe  and  a  disk  drill  for  sowing  wheat  showed  no  material  difference  in  yield.  Four 
different  methods  of  bluestone  and  formalin  treatment  to  prevent  wheat  smut 
proved  effective. 

In  addition  to  the  regular  plat  experiments  9  varieties  of  spring  wheat  were  grown 
in  field  lots  at  Indian  Head,  and  of  these  Huron  gave  the  largest  yield,  40  bu.  24 
lbs.  per  acre.  The  average  yield  per  acre  for  all  varieties  was  35  bu.  48  lbs.  Notes 
on  summer  fallowing  and  breaking  up  and  cultivating  new  prairie  lands  are  given. 

At  Agassiz,  Oregon  Club  and  Blue  Stem,  sown  September  22  and  April  25,  yielded, 
respectively,  49  bu.  20  lbs.  and  46  bu.  40  lbs.  per  acre  for  the  fall  sowing,  and  37  bu. 
20  lbs.  and  38  bu.  40  lbs.  for  the  spring  sowing. 

Spelt,  runner,  mid  tinhorn. — Descriptions  of  these  crops  are  given  and  the  yields  and 
characters  of  the  different  varieties  recorded.  At  Ottawa  the  yields  of  11  varieties 
of  spelt  and  emmer  ranged  from  1,020  to  2,660  lbs.  per  acre,  and  in  a  single  test  ein- 
korn  yielded  2,720  lbs.  per  acre.  Red  spelt  and  Smooth  spelt  were  the  leading 
varieties  among  the  spelts,  and  Long  emmer,  with  a  yield  of  1,760  lbs.  per  acre,  was 
the  leading  emmer. 

At  Nappan,  White  spelt,  White  Bearded  spelt,  Common  emmer,  and  White  emmer 
yielded  29J,  28|,  25^,  and  23J  bu.  per  acre,  respectively.  The  2  spelts  weighed, 
respectively,  35  and  34  lbs.  per  measured  bushel.  White  emmer  at  Brandon  yielded 
43  bu.  50  lbs.,  Red  emmer  38  bu.  40  lbs.,  Smooth  spelt  29  bu.  20  lbs.,  and  White 
Bearded  spelt  27  bu.  per  acre.  The  emmers  weighed  47£  and  39  lbs.  per  measured 
bushel,  respectively,  while  the  spelts  weighed  only  26  lbs. 

Red  Fife  wheat,  Banner  oats,  and  Mensury  barley  were  grown  after  spelt  or  emmer, 
summer  fallow,  and  wheat,  and  in  each  case  the  highest  yields  were  obtained  where 
the  crops  followed  spelt  or  emmer,  and  the  lowest  wdiere  they  followed  wheat.  At 
Indian  Head  Common  emmer  and  Red  emmer  yielded  54|  and  42 \  bu.,  and  White 
spelt  and  Black  Bearded  spelt  39f  and  26J  bu.,  respectively.  The  yield  per  acre  of  6 
varieties  of  spelt  and  emmer  at  Agassiz  was  as  follows:  Common  emmer  2,190,  South 
Dakota  No.  3  2,130,  South  Dakota  No.  524  2,040,  Red  Spelt  1,960,  Thick  emmer  1,920, 
and  White  Bearded  spelt  1,720  lbs.  The  yields  of  straw  per  acre  from  these  varieties 
ranged  from  4,600  to  4,120  lbs.  The  period  of  growth  of  these  crops  at  the  different 
farms  varied  from  114  to  143  days. 

Oats. — The  culture  tests  with  oats  are  reviewed  and  the  results  with  some  of  the 
best  varieties  noted.  The  following  analysis  of  Banner  oats  grown  at  Ottawa  in  1902, 
is  reported: 

Composition  of  the  whole  grain,  kernels,  am!  hulls  of  Banner  oats. 


Propor- 
tion to 
whole 
grain. 

Moisture. 

Albumi- 
noids. 

Fat. 

Carbohy- 
drates. 

Fiber.         Ash. 

Per  ct. 

Per  ct. 
12.74 
12. 03 
10.19 

I'rr  rt. 
11.22 
14. 51 
2.60 

Per  ct. 

4.82 

t;.  24 

.78 

Pt  r  rt. 

58.  84 
63.15 

49.63 

Per  rt. 

'X  17 

1.93 

31.63 

7'<  /•  rt. 
•J.  9] 

Kernels  |        71.92 

Hulls 2.S.08 

2.14 

5.  17 
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The  experience  at  Ottawa  has  been  thai  the  earliest  varieties,  and  notably  Wallace, 
Welcome,  and  White  Wonder,  arc  low  in  yield.  At  Brandon  Abundance,  Waverly, 
Banner,  Tartar  King,  and  Improved  Ligowo  drilled  on  summer-fallowed  plats  of  clay 
loam  Boil,  from  3  to  7  acres  in  size,  yielded  86  bu.  18  lbs.,  86  bu.  5  lbs.,  83  bu.  15  lbs., 
82  bu.  30  His.,  and  73  bu.  18  lbs.,  respectively. 

Banner  oats  after  flax,  millet,  summer  fallow,  and  turnips  produced,  respectively, 
117  bu.  12  lbs.,  115  bu.,  102  bu.  32  lbs.,  and  85  bu.  10  lbs.  per  acre.  <  )n  Held  plats  at 
Indian  Head,  Banner  and  Abundance  among  9  varieties  led  in  productiveness,  with 
119  bu.  2  lbs.  and  106  bu.  per  acre;  required  122  and  124  days  to  mature,  and  weighed 
38  and  39  lbs.  per  measured  bushel,  respectively.  The  average  yield  per  acre  of  the 
9  varieties  was  95  bu.  8  lbs. 

Barley. — The  earliest  varieties  of  6-rowed  barley  grown  at  Ottawa  for  5  years  or 
more,  are  Odessa,  Stella,  and  Trooper,  being  about  1  day  earlier  than  Blue  Long 
Head  and  Mensury.  Of  the  2-rowed  varieties  Jarvis,  Beaver,  and  Gordon,  all  cross- 
bred sorts  produced  at  Ottawa,  were  the  earliest.  Canadian  Thorpe  and  French 
Chevalier  ripened  2  or  3  days  later.  At  Brandon,  Mensury  6-rowed  produced  the 
best  yield  when  grown  after  millet,  as  compared  with  following  summer  fallow,  flax, 
and  turnips,  mentioned  in  the  decreasing  order  of  yield.  An  average  yield  of  56 
bu.  25  lbs.  per  acre  was  obtained  from  four  2-rowed  and  five  6-rowed  varieties  grown 
on  field  plats  of  fallow  and  brome  grass  sod. 

Rye. — Spring  rye  sown  April  17  required  115  days  to  mature  at  ( )ttawa,  and  yielded 
in  bushels  of  56  lbs.  21  bu.  24  lbs.  per  acre.  A  yield  of  38.  bu.  of  grain  and  4,-">40 
lbs.  of  straw  per  acre  was  obtained  at  Indian  Head.  Fall  rye  at  Indian  Head  sown 
October  7  ripened  August  20  and  yielded  46  bu.  20  lbs.  per  acre. 

Corn. — Champion  White  Pearl,  Selected  Learning,  and  Longfellow  were  grown  at 
Ottawra,  as  in  previous  years,  in  rows  21,  28,  35,  and  42  in.  apart,  and  in  each  case 
the  yield  favored  the  closest  planting.  The  results  have  varied  in  different  years, 
but  this  is  believed  to  be  due  to  the  character  of  the  season.  At  Nappan  the  results 
of  an  experiment  on  the  same  plan  were  generally  in  favor  of  the  wider  rows. 

At  Brandon,  the  yield  in  every  instance  was  again  highest  with  the  closest  planting. 
The  average  yield  of  green  corn  at  Brandon  from  rows  30  and  36  in.  apart  was  about 
the  same,  while  the  rows  42  in.  apart  produced  over  5  tons  less  per  acre.  Early 
Amber  Rice  and  White  Pearl  pop  corn  failed  to  mature  grain  at  this  farm,  but  yielded 
14.80  and  18  tons  of  green  fodder  per  acre,  respectively.  The  distance  tests  at  Indian 
Head  resulted  in  favor  of  the  21-in.  rows  with  Longfellow  and  Champion  White 
Pearl,  and  in  favor  of  the  28-in.  rows  with  Selected  Learning.  At  Agassiz,  where 
the  varieties  were  grown  in  hills  and  drills  at  the  different  distances,  the  results  indi- 
cated that  drilling  in  rows  3  ft.  apart  was  likely  to  be  most  generally  satisfactory. 

P». — The  earliest  varieties  at  Ottawa  were  Chancellor  and  White  Wonder,  w  hich 
ripened  about  2  days  before  Paragon  and  Arthur,  2  crossbred  varieties  produced  at 
the  experimental  farms.  Chancellor,  with  a  period  of  growth  of  118  days,  yielded 
30  bu.  20  lbs.  per  acre,  while  White  Wonder  produced  only  22  bu.  40  lbs. 

Potatoes. — Of  15  varieties  tested  at  Ottawa  in  1903,  in  addition  to  the  regular  tests  on 
uniform  plats,  i>  gave  yields  of  over  300  bu.  per  acre.  Morgan  Seedling  and  Vermont 
Gold  Coin,  the  2  leaders  in  this  test,  produced  at  the  rate  of  a  little  over  522  and  477 
bu.  per  acre,  respectively.  At  Brandon,  in  similar  experiments,  Peachblow  and 
Chenango  ranked  first,  with  539  and  446.6  bu.  per  acre,  respectively.  Digging  17 
early  varieties  on  August  8  and  20,  and  September  4,  at  Nappan,  showed  that  the 
average  yield  of  marketable  tubers  increased  from  157  bu.  56  lbs.,  the  yield  obtained 
August  8,  to  241  bu.  56  lbs.  by  August  20.  After  this  date  there  was  no  further  gain 
in  yield. 

Tests  at  this  farm  with  tubers  cut  in  different  ways  for  planting  were  in  favor 
of  sets  made  by  cutting  the  tuber  in  two,  lengthwise.  Medium-sized  whole  tubers 
gave  nearly  as  good  results.     A  plat  planted  with  sets  treated  with  air-slaked  lime 
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gave  a  Borneo  hal  better  yield  than  the  check  plat.  Ina  fertilizer  test  at  Agassiz,  100, 
150,  ami  200  lbs.  of  Thomas  slag  increased  the  yield,  respectively,  over  the  untreated 
plat  by  88.6,  92.7,  and  102.4  bu.  per  acre. 

Flu  v. — At  Ottawa,  Riga  flax  yielded  at  the  rate  of  22  bu.  and  White  Russian  at  the 
rate  of  24  bu.  per  acre.  Seven  varieties  compared  at  Brandon  were  sown  June  2  and 
harvested  from  August  25  to  September  1.  Navarossick,  the  leading  variety,  yielded 
26  bu.  44  lbs.  of  seed  per  acre;  followed  by  La  Plata,  with  20  bu.  40  lbs.  Bombay 
yielded  only  8  bu.  32  lbs.  per  acre.  Sowing  60  lbs.  of  seed  per  acre  gave  a  better 
yield  than  either  thicker  or  thinner  sowing.  Improved  Russian  and  Early  Riga, 
sown  at  Agassiz  May  7,  ripened  August  10,  and  yielded,  respectively,  14  bu.  23  lbs. 
and  12  bu.  8  lbs.  of  seed  per  acre. 

Buckwheat. — A  test  of  5  varieties  made  at  Nappan  resulted  in  favor  of  Silver  Hull, 
yielding  45  bu.  40  lbs.  per  acre,  with  Rye  buckwheat,  yielding  an  even  45  bu.,  rank- 
ing second.     On  4}  acres  of  new  land  Silver  Hull  produced  23  bu.  16  lbs.  per  acre. 

Root  crops. — Analyses  of  mangels,  carrots,  and  turnips  show  that  Giant  Sugar 
Feeding,  Half  Long  Sugar  White,  and  Half  Long  Sugar  Rosy,  varieties  known  as 
sugar  mangels,  led  in  sugar  content  with,  respectively,  10.40,  9.82,  and  9.61  per  cent 
of  sugar  in  the  juice.  Gate  Post  and  Giant  Yellow  Globe  mangels  have  been  com- 
pared for  4  years,  but  the  changes  due  to  season  did  not  disturb  the  relative  position 
of  the  2  varieties  with  reference  to  the  percentage  of  dry  matter  and  sugar,  Gate 
Post  being  the  leader.  Results  with  sugar  beets  at  the  different  experimental  farms 
and  other  points  are  also  briefly  noted. 

The  results  of  experiments  at  Ottawa  in  sowing  root  crops  on  May  7  and  21  and 
harvesting  on  October  19  and  November  2  show  that  turnips  and  sugar  beets  pro- 
duced the  largest  yields  from  the  early  sowing  and  early  harvesting,  and  mangels 
and  carrots  from  the  early  sowing  and  late  harvesting.  Owing  to  the  season  the 
results  with  root  crops  did  not  harmonize  with  those  of  previous  years.  At  Nappan 
5  varieties  of  turnips  were  sown  on  acre  plats  and  fertilized  at  the  rate  of  250  and  500 
lbs.  of  complete  commercial  fertilizer  after  a  general  dressing  of  barnyard  manure 
had  been  given.  In  each  case  the  heavier  application  gave  the  largest  yield,  but  the 
difference  in  its  favor  was  not  very  large.  An  experiment  with  mangels  on  the  same 
plan  gave  similar  results. 

Grasses  and  other  forage  crops. — Soybeans  and  horse  beans  at  Ottawa  gave  better 
yields  in  28-in.  rows  than  in  21-in.  rows.  At  Nappan  and  Indian  Head  better  yields 
were  obtained  from  21-in.  rows  than  from  £S  or  35  in.  rows,  wrhile  at  Agassiz  the 
results  were  in  favor  of  the  rows  28  in.  apart.  The  leading  varieties  of  millet  at 
Ottawa  were  Pearl  and  Algerian,  yielding  8.08  and  6.4  tons  of  green  fodder  and  3.92 
and  4.6  tons  of  hay  per  acre,  respectively.  At  Brandon  the  best  yields  were  in  favor 
of  Algerian  and  Moha  Hungarian  millets,  while  at  Indian  Head  Hungarian  and 
"White  Round  French  stood  first,  with  a  yield  of  6  tons  each.  At  Agassiz  White 
Round  Extra  French  and  Red  Orenburg  were  the  leading  varieties,  yielding  3  tons 
and  1,920  lbs.  and  3  tons  960  lbs.  per  acre,  respectively.  Canary  grass  (Phalaris 
canariensis)  required  131  days  to  mature  at  Indian  Head  and  produced  29  bu.  20  lbs. 
of  seed  and  3,960  lbs.  of  straw  per  acre.  The  yields  of  brome  grass  (Bromus  inermis), 
Western  rye  grass  (Agropyrum  tenerum),  alfalfa,  and  timothy  at  this  farm  are  also 
recorded. 

In  1900  a  series  of  plats  were  sown  with  grain  and  the  alternate  plats  were  sown 
at  the  same  time  with  clover  at  the  rate  of  12  lbs.  per  acre.  This  crop  of  clover  was 
plowed  under  and  the  increase  in  yield  of  wheat,  oats,  barley,  corn,  potatoes,  man- 
gels, turnips,  sugar  beets,  and  carrots  for  the  next  3  years  was  observed.  In  every 
case  the  use  of  clover  showed  an  increase  in  yield. 

At  Ottawa,  among  5  different  grass  mixtures  grown  for  hay,  10  lbs.  of  timothy  and 
8  lbs.  of  common  red  clover  per  acre  gave  the  best  results.  In  a  similar  experiment 
at  the  same  place  a  mixture  consisting  of  5  lbs.  of  timothy,  4  lbs.  of  Awnless  brome 
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grass,  2  lbs.  of  orchard  grass,  6  Lbs.  of  alfalfa,  and.'!  lbs.  of  alsike  clover  gave  a  total 

annual  yield  of  4.38  tuns  per  acre,  being  the  highest  yield  for  all  mixtures.      In  IDOL' 
this  mixture  stood  second.     For  the  dry  districts  of  the  West  a  mixture  of  12  to  15 

His.  of  alfalfa  and  6  ll>s.  of  limine  grass  is  recommended. 

Good  yields  have  also  been  obtained  throughout  the  country  froin  £  bu.  each  of 
tares  and  oats,  peas  and  oats  in  the  same  proportion,  and  1  bu.  each  of  peas,  wheat, 
and  oats;  or  of  peas,  wheat,  and  late  barley.  Notes  on  the  culture  of  sainfoin  are 
given  in  this  connection.  At  Brandon  Mammoth  Red  clover  yielded  2.35  tons  of 
hay  per  acre,  as  compared  with  1.8  tons  for  common  red  clover  and  0.9  of  a  ton  for 
alsike  clover.  Two  cuttings  of  alfalfa  in  this  series  of  tests  yielded  a  total  of  3.75 
tons  of  hay  per  acre. 

Miscellaneous. — The  conclusions  drawn  from  fertilizer  experiments  with  wheat, 
barley,  and  oats,  in  progress  since  1888,  have  been  previously  reported  (E.  S.  R.,  14, 
p.  130).  A  series  of  experiments  with  different  fertilizers  in  different  combinations, 
including  superphosphate  of  lime  and  Thomas  slag,  has  heretofore  been  described 
(E.  S.  R.,  15,  p.  135).  This  season  the  best  yield,  20  bu.  of  wheat  per  acre,  was 
obtained  from  the  plats  receiving  800  lbs.  of  Thomas  slag  alone,  400  lbs.  of  Thomas 
slag  with  200  lbs.  of  kainit,  and  400  lbs.  of  Thomas  slag,  200  lbs.  of  kainit,  and  100  lbs. 
of  nitrate  of  soda  per  acre. 

The  yield  of  oats  was  in  favor  of  an  application  of  1,000  lbs.  of  fresh  slaked  lime 
per  acre,  being  followed  by  applications  of  100  and  200  lbs.  of  nitrate  of  soda.  The 
highest  yields  of  brome-grass  hay  were  obtained  on  the  plats  receiving  400  lbs.  of 
superphosphate  of  lime  and  of  Thomas  slag,  each  applied  alone.  The  yields  amounted 
to  3.8  and  2.8  tons  per  acre,  respectively.  In  this  series  of  tests  the  highest  yield 
of  corn  fodder,  3.16  tons  per  acre,  was  obtained  from  the  use  of  12  tons  of  fresh  barn- 
yard manure  per  acre. 

The  cost  of  producing  a  bushel  of  oats  at  Ottawa,  disregarding  the  value  of  the 
straw,  is  estimated  at  21.7  cts.,  and  the  cost  of  producing  a  ton  of  hay  at  $3.93.  It 
cost  $1.64  to  produce  1  ton  of  corn  silage  in  the  silo,  and  $21.73  to  put  the  yield  of 
an  acre  of  corn,  13.25  tons,  into  the  silo. 

The  yields  of  different  grain  mixtures  are  reported  without  comment. 

Waverly  oats  sown  in  drills  7  and  14  in.  apart  did  not  show  a  difference  in  quality, 
but  the  yield  in  grain  and  straw  was  slightly  in  favor  of  the  wider  drills.  Canadian 
Thorpe  barley  sown  in  the  same  way  gave  a  noticeably  better  quality  of  grain  from 
the  drills  sown  7  in.  apart,  while  the  weight  of  straw  and  grain  produced  was  largest 
from  the  wider  drills.  Two  lots  of  well-cured  new  hay  in  the  mow  lost  4.3  per  cent 
in  113  days  in  one  case  and  5.1  per  cent  in  144  days  in  the  other. 

The  yields  for  3  years  of  wheat,  oats,  and  barley  from  different  qualities  of  seed 
are  shown  in  a  table,  but  no  conclusions  are  presented.  The  results  of  a  fertilizer 
experiment  with  corn  show  that  an  application  per  acre  of  500  lbs.  of  complete  ferti- 
lizer, in  addition  to  a  dressing  of  barnyard  manure,  gave  an  increase  in  the  yield  of  4 
varieties  of  corn  of  about  3  to  5  tons  per  acre,  while  an  application  of  250  lbs.  gave 
an  increase  of  about  1.5  to  3.5  tons. 

The  results  of  a  series  of  rotation  tests  in  progress  at  several  farms  are  given  in 
tables. 

Report  of  the  Upper  Peninsula  Substation  for  the  year  1 903  [Field  corps] , 
L.  M.  Geismar  (Michigan  Sta.  Spec.  Bui.  28,  pp.  3-19). — An  account  is  given  of  the 
weather  conditions  at  the  station  during  the  year  and  of  the  growth  at  the  station  of 
a  number  of  cereals,  forage,  and  root  crops.  The  season  was  characterized  by  an 
excess  of  rain  and  late  spring  and  early  fall  frost.  The  yield  of  oats  ranged  from  13 
to  21  bu.  per  acre,  the  latter  being  given  by  the  variety  Black  Beauty.  The  best 
yield  of  spring  wheat  was  obtained  from  Velvet  Chaff,  13i  bu.  per  acre.  Of  8  varie- 
ties of  barley  tested,  Bonanza  led  with  a  yield  of  35  bu.  of  grain  per  acre.     Silver 
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King  yielded  34  bu.  per  acre,  and  Beardless  30  bu.  Spring  rye  yielded  at  the  rate 
of  35  bu.  per  acre. 

Owing  to  the  excessive  wet  weather  field  peas  grew  largely  to  vines.  Many  of 
the  peas  shelled  out  before  they  could  be  properly  cured.  Golden  Vine  produced 
the  heaviest  yield  of  vines,  5,060  lbs.  This  variety,  which  it  was  claimed  would 
attain  an  average  length  of  Z\  ft.,  actually  reached  an  average  length  of  9.V  ft.  at  tin- 
station.  Several  varieties  of  corn  were  tested,  but  none  matured.  Flax  yielded  at 
the  rate  of  16  bu.  of  seed  per  acre.  Hungarian  millet  and  alsike  clover  produced 
the  largest  yield  of  forage  per  acre,  each  yielding  over  8,000  lbs.  An  instance  is  cited 
in  which  a  luxuriant  growth  of  sand  vetch  apparently  smothered  out  quack  grass. 
The  New  Era  cowpea  reached  a  height  of  16  in.  before  being  killed  by  frost. 

Of  soy  beans  tested  Ito  San,  Medium  Early  Black,  and  Ogemaw  made  the  best 
showing.  These  blossomed  and  produced  pods,  but  none  of  the  seed  ripened. 
Dwarf  Essex  rape  and  Thousand  Headed  kale  were  very  successful  at  the  station. 
The  rape  produced  seed  at  the  rate  of  760  lbs.  per  acre.  Of  20  varieties  of  potatoes 
tested,  Sir  Walter  Raleigh  led  in  yield.  Experiments  were  made  to  determine  the 
relative  value  of  fall  and  spring  planting,  of  spraying  potatoes,  and  of  hilling  and 
level  culture.  Whole  potatoes  planted  in  the  fall  from  2  to  5  in.  deep  produced 
practically  as  good  yields  and  more  marketable  potatoes  than  when  the  same  varie- 
ties were  planted  in  the  spring.  Cut  potatoes  planted  in  the  fall  did  not  give  such 
good  results.     Many  of  the  pieces  rotted  and  the  sprouts  appeared  weak. 

Spraying  potatoes  with  Bordeaux  mixture  was  without  benefit  during  the  season, 
the  unsprayed  potatoes  giving  slightly  better  yields.  Level  cultivation  resulted  in 
larger  yields  than  hilling.  Sugar  beets  grown  at  the  station  gave  an  average  sugar 
percentage  of  16.4  and  86.4  purity.  Some  figures  are  given  showing  the  shrinkage 
in  beets  shipped  from  the  station  to  a  sugar-beet  factory  at  Menominee  and  to  the 
agricultural  college.     The  loss  varied  from  nothing  to  5  J  per  cent. 

The  Woburn  pot  culture  experiments  in  1902,  J.  A.  Voelcker  (Jour.  Roy. 
Agr.  Soc.  England,  64  (1903),  pp.  348-364,  figs.  9). — Previous  results  in  this  series  of 
experiments  are  noted  in  E.  S.  R.,  14,  p.  28. 

The  Hills  experiments. — The  action  of  different  compounds  of  manganese  at  the  rate 
of  2  cwt.  per  acre  on  wheat  and  barley  is  reported.  The  insoluble  compounds  were 
mixed  with  the  upper  4  lbs.  of  soil  in  the  pots  before  sowing  the  grain,  and  the  sol- 
uble compounds  were  applied  in  a  water  solution  the  day  after  sowing.  The  black 
oxid  of  manganese  (MnO,)  and  the  carbonate  of  manganese  caked  the  surface  soil  and 
turned  it  to  a  dark-brown  color.  In  the  wheat  experiments  the  chlorid  and  the 
nitrate  produced  a  good  color  in  the  plants,  while  the  iodid  distinctly  retarded  germi- 
nation and  growth. 

Excepting  the  pots  receiving  manganese  nitrate  and  manganese  phosphate,  the 
untreated  pots  in  general  produced  as  good  plants  as  any  of  the  others.  Seeds  soaked 
for  15  minutes  in  a  10  per  cent  manganese-iodid  solution  were  very  much  reduced  in 
vitality,  while  soaking  in  a  5  per  cent  solution  did  comparatively  little  injury,  and 
soaking  in  a  1  per  cent  solution  apparently  gave  an  increase  in  yield.  The  phos- 
phate, chlorid,  sulphate,  and  red  oxid  (Mn304)  gave  each  an  increase  in  yield.  The 
nitrate  increased  the  yield  of  straw  but  gave  less  grain  than  the  untreated  pot,  and 
the  iodid  largely  reduced  both  grain  and  straw. 

In  the  experiments  with  barley  the  black  oxid,  the  carbonate,  and  the  sulphate 
retarded  the  coming  up  of  the  plants.  The  carbonate,  the  sulphate,  and  the  iodid 
pots  gave  plants  inferior  to  those  grown  in  untreated  soil.  Soaking  the  seed  in  a  10 
per  cent  manganese-iodid  solution  was  less  harmful  than  with  wheat.  The  yields 
show  that  the  2  oxids  gave  no  increase  in  either  grain  or  straw,  but  that  all  other 
treatment  had  been  beneficial.  The  iodid  in  this  case  produced  no  injurious  effects, 
and  the  same  result  was  observed  with  sodium  iodid  in  1900.     The  author  states  that 
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the  Lodids  may  have  been  washed  down  and  thus  rendered  harmless  to  barley,  which 

is  a  surface  feeder. 

Miscellaneous  experiments. — Twenty-four  grains  of  a  sample  of  wheat  badly  affected 
with  smut  were  soaked  in  water  at  a  temperature  of  50  to  55°  C.  for  15  minutes  and 
sown  and  compared  with  24  untreated  grains  from  the  same  source.  The  plants 
from  the  untreated  seed  produced  only  10  sound  grains,  while  those  from  the  treated 
seed  yielded  over  900  grains  with  only  about  .'5  per  cent  of  them  affected  with  smut. 
This  method  of  treatment  also  gave  good  results  with  barley. 

Soil  stud  its  are  being  conducted  for  the  purpose  of  determining  whether  lime 
restores  fertility  by  supplying  a  necessary  constituent  to  the  soil,  by  neutralizing  the 
acidity,  or  by  its  effect  upon  the  physical  condition, .and  further  to  ascertain  the  nature 
i  if  the  acidity  formed  in  the  soil.  The  history  of  the  soil  under  investigation  is  given, 
and  the  observations  which  suggested  this  line  of  work  are  described. 

In  studying  the  effects  of  lime  a  series  of  soil  samples  were  continuously  treated 
with  the  following  solutions,  each  one  used  for  the  treatment  of  a  particular  sample: 
Distilled  water,  nitrate  of  soda,  sulphate  of  ammonia,  and  muriate  of  ammonia.  The 
teachings  were  analyzed,  and  while  the  work  is  not  completed  at  present,  the 
observations  so  far  made  are  summarized.  The  distilled  water  passed  through 
the  soil  slower  than  any  of  the  solutions  and  was  largely  retained.  The  nitrate  of 
soi la  solution  often  retained  wrater  on  the  surface  by  forming  a  hard  surface  crust, 
while  the  solutions  of  sulphate  of  ammonia  and  muriate  of  ammonia  also  hardened 
the  surface  of  the  sample,  but  the  drying  of  the  soil  resulted  in  large  fissures  through 
which  the  liquid  could  pass  more  quickly  into  the  lower  portions  of  the  sample  than 
in  the  other  tests. 

The  distilled  water  removed  comparatively  little  organic  matter  from  the  soil, 
while  the  first  teachings  obtained  from  the  samples  treated  with  the  solutions  of 
ammonia  salts  were  deeply  colored.  The  removal  of  lime,  as  well  as  that  of  mag- 
nesia, was  smallest  with  the  water  and  increased  with  nitrate  of  soda,  sulphate  of 
ammonia,  and  muriate  of  ammonia,  in  the  order  mentioned.  The  rate  of  removal 
with  muriate  of  ammonia  was  twice  as  rapid  as  with  nitrate  of  soda.  Sulphate  of 
ammonia  was  a  less  potent  factor  in  removing  lime  than  muriate  of  ammonia,  still 
more  exhaustive  than  nitrate  of  soda.  The  author  states  that  the  removal  of  lime 
from  the  soil  is  most  rapid  in  spring  and  summer,  when  nitrification  is  most  active, 
and  that  it  almost  ceases  during  the  winter.  This  investigation  will  be  continued 
until  the  lime  is  exhausted. 

The  experiments  to  determine  the  nature  of  the  acidity  in  the  soil  were  begun  in 
November,  1901.  Surface  soil  to  the  depth  of  7  in.  was  washed  with  distilled  water 
until  it  had  lost  its  acid  character  and  was  then  air  dried.  A  similar  sample  was 
exposed  to  the  air  for  5  months  by  being  spread  out  and  shoveled  over  from  time  to 
time.     In  this  sample  also  the  acidity  practically  disappeared  through  the  treatment. 

Six  plants  each  of  wheat,  barley,  and  oats  were  grown  on  these  samples  and  com- 
pared with  crops  produced  on  ordinary  field  soil  not  treated  with  ammonia  salts,  on 
acid  soil,  and  on  the  same  acid  soil  treated  at  the  rate  of  1  ton  per  acre  of  calcium 
chlorid.  The  object  of  these  tests  was  to  determine  whether  the  injurious  effects  of 
soil  acidity  could  be  removed  by  washing,  aeration,  or  neutralization,  and  whether 
the  different  crops  were  equally  affected. 

Wheat  and  barley  grew  best  on  the  washed  soil  and  oats  on  the  aerated  soil.  Oats 
did  not  seem  as  sensitive  to  soil  acidity  as  either  wheat  or  barley.  Watering  the 
ordinary  field  soils  with  leaehings  from  the  acid  soil  did  not  give  a  marked  reduction 
of  crop.     The  results  obtained  are  given  in  the  following  table: 
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Results  a/  irlient,  hurley,  and  oats  mi  soil  samples  of  different  degrees  of  acidity. 


Soil  samples  and  crops. 


Aerated  soil: 

Wheat 

Barley 

Oats.. 

Washed  soil: 

Wheat 

Barley 

Oats 

Ordinary  field  soil: 

Wheat 

Barlev 

Oats 

Acid  soil  treated  with  calcium  chlorid: 

Wheat 

Barley 

Acid  soil:  Barley 


Length  of 

straw. 


Inches. 
22.7 
13.2 
14.7 

16.7 
16.0 
11.3 

25.8 
12.7 
18.4 


Length 
of  ear 


Inches. 
2.93 
1.94 
4.20 

3.  -14 
3.00 
3.  91 

2.66 
2.50 
5.10 


Number 
of  ears. 


Number  Weight  of 
of  grains,      corn 


169 
107 
294 

194 
258 
249 

180 
236 
199 

1 

"T 


Crams. 
5.33 
4.33 
10.79 

7.54 
10.92 
8.91 

6.83 
10.36 

8. 14 


.02 

".'62' 


Weigh!  of 

straw . 


Grams. 
18.19 
5.  55 
12.99 

L9.54 

12.21 
16.18 

14.48 
10. 85 
13.52 

.  58 


The  author  believes  "that  the  acidity  of  the  soil  brought  about  by  the  continual 
use  of  ammonia  salts,  or  else  the  condition  of  soil  consequent  on  its  formation,  is  the 
cause  of  the  failure  of  the  land  to  produce  barley  and  wheat." 

In  view  of  the  fact  that  when  the  acid  was  removed  from  the  soil  it  still  contained 
enough  lime  to  produce  a  healthy  crop,  the  removal  of  lime  from  the  soil  in  itself  is 
not 'considered  the  cause  of  failure  in  crop  production.  The  results  further  show 
that  the  acidity  produced  by  continued  use  of  ammonia  salts  and  the  consequent 
loss*  of  lime  from  the  soil  can  not  be  removed  by  the  use  of  a  neutral  salt  like  calcium 
chlorid,  but  the  author  states  that  this  can  be  accomplished  by  applications  of  lime. 
The  acidity  seemed  to  be  due,  not  to  soluble  mineral  acids,  but  to  weak  organic 
acids  or  to  acid  salts. 

Experiments  with  crops  and  stock  in  the  year  1902-3  {Cambridge  [England] 
Univ.,  Dipt.  Agr.\  R}>t.  Expts.  Crops  and  Stock,  1902-3,  pp.  27-79,  dgm.  1). — The  work 
with  crops  is  noted  here.  Cooperative  fertilizer,  variety,  and  rotation  tests  with 
hay,  root,  and  cereal  crops  are  reported. 

In  a  series  of  fertilizer  experiments  on  meadows  the  greatest  increase  was  obtained 
from  the  use  of  sulphate  of  ammonia  and  basic  slag,  and  an  application  of  sulphate 
of  ammonia  and  muriate  of  potash  produced  the  second  best  crop.  Sulphate  of 
ammonia  gave  a  larger  increase  in  every  instance,  but  the  best  results  were  obtained 
when  it  was  used  in  combination  with  basic  slag.  The  phosphatic  and  potassic 
manures  were  quite  effective  when  used  alone,  and  also  produced  a  considerable 
increase  in  yield  when  used  with  sulphate  of  ammonia. 

At  the  university  farm  16  varieties  of  mangels  were  tested  and  the  chemical  com- 
position of  the  roots  determined.  Yellow  Globe  mangels  produced  the  largest  croj), 
but  they  were  deficient  in  dry  matter.  Goldfinder  and  Long  Red  mangels  ranked 
first  in  the  production  of  dry  matter,  and  Lion  Intermediate,  wdiich  produced  only  a 
moderate  yield,  stood  first  in  keeping  qualities. 

Taking  all  the  qualities  into  consideration,  the  Golden  Globe  varieties  gave  the 
best  results.  The  analyses  reported  show  a  close  agreement  in  the  composition  of 
varieties  belonging  to  the  same  group.  The  variation  in  the  quantity  of  dry  matter 
varied  in  the  ordinary  mangels  from  3  to  3.5  per  cent,  and  this  was  largely  due  to 
differences  in  the  sugar  content.  The  percentage  of  proteids  varied  from  0.43  per 
cent  in  Crimson  Tankard  to  0.58  per  cent  in  Goldfinder. 

A  number  of  varieties  of  mangels  grown  at  the  Norfolk  farms  under  different  soil 
conditions  and  fertilizer  treatment  varied  in  dry  matter  from  1.3  to  2.9  per  cent. 
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The  results  at  the differenl  farms  show  thai  the  best  mangel  in  one  district  may  nol 
be  the  best  in  another.  The  analyses  of  samples  taken  from  these  crops  show  that 
on  the  whole  the  percentage  of  sugar  is  more  constant  than  that  of  dry  matter  ami 
that  proteids  varied  more  and  amids  much  more  than  either  sugar  or  dry  matter. 

In  addition  to  S  varieties  of  mangels,  L 3  varieties  of  swedes  were  grown  at  these 
farms.  The  varieties  of  this  crop  varied  less  among  themselves  than  the  varieties  of 
mangels.  The  greatest  difference  in  dry  matter  between  any  2  sorts  was  3.2  per 
cent,  and  the  greatest  variation  due  to  soil  and  cultivation,  1.6  per  cent.  The  per- 
centage of  sugar  was  very  constant,  ranging  from  6.1  to  6. 7  per  cent.  The  dry  mat- 
ter of  the  swedes  did  not  contain  so  much  sugar  as  that  of  the  mangels. 

A  comparison  in  composition  of  different  root  crops  shows  that  in  general  small 
mangels  are  richer  than  large  ones,  but  that  there  are  many  exceptions  in  individual 
roots,  and  for  this  reason  it  is  believed  that  mangels  of  both  size  and  quality  may  be 
obtained.  Seed  selection  for  the  improvement  of  root  crops  is  discussed,  and  it  is 
pointed  out  that  the  percentage  of  dry  matter  and  its  content  in  sugar  and  proteids 
may  be  increased. 

A  classification  of  cultivated  barleys  is  presented.  Ten  varieties  of  oats  were  tested 
at  the  university  farm  and  of  these  Waverly,  Giant  Eliza,  and  Thousand  Dollar  were 
ripe  August  12,  the  other  varieties  not  ripening  until  August  20  and  21. 

The  effect  of  lodging  on  the  \ield  of  wheat  was  also  studied  at  this  farm,  and  the 
results  show  that  very  badly  lodged  grain  contained  21  per  cent  of  light  kernels  and 
moderately  lodged  grain  8.8  per  cent,  as  compared  with  2.1  per  cent  from  grain 
which  stood  up  well.  A  series  of  rotation  experiments  conducted  for  the  purpose;  of 
showing  the  effects  produced  by  different  manures  on  crops  in  rotation  are  reported 
from  different  sections. 

Field  experiments,  F.  J.  Howell  (Jour.  Dept.  Agr.  Victoria,  2  (190.3),  No.  4,  pp> 
298-319). — Cooperative  fertilizer  experiments  on  hay  crops  were  made  on  30  different 
fields.  The  highest  average  yield,  3.37  tons  per  acre,  was  obtained  from  an  applica- 
tion consisting  of  2  cwt.  of  sulphate  of  ammonia,  3  cwt.  of  superphosphate,  and  1 
cwt.  of  muriate  of  potash.  This  yield  was  more  than  double  the  average  yield 
obtained  on  the  unmanured  fields. 

The  data  obtained  indicate  that  phosphoric  acid  was  the  most  important  plant  food 
element  to  be  supplied  to  these  soils.  Bone  dust  as  a  source  of  phosphoric  acid  was 
not  as  effective  as  either  superphosphate  or  Thomas  slag.  Potash  produced  an  appre- 
ciable effect  on  light,  sandy  soils,  but  on  stronger  soils  it  did  not  contribute  materi- 
ally to  an  increase  in  yield.  Nitrogen  in  the  fertilizer  applications  gave  in  general 
good  results,  but  the  author  advises  that  this  element  be  procured  for  the  soils  by 
green  manuring  with  leguminous  crops. 

The  results  of  fertilizer  experiments  with  potatoes  are  given  in  tables  and  briefly 
noted.  The  best  yield,  6.46  tons  per  acre,  was  obtained  from  the  use  of  3  cwt.  of 
superphosphate.  The  highest  increase  in  yield  apparently  due  to  the  application  of 
fertilizers,  2.57  tons  per  acre,  was  obtained  from  a  complete  application  consisting  of 
2  cwt.  of  nitrate  of  soda,  3  cwt.  of  superphosphate,  and  f  cwt.  of  muriate  of  potash. 
In  the  experiments  with  both  potatoes  and  hay  superphosphate  appeared  as  the 
most  effective  element. 

The  data  for  fertilizer  tests  with  maize  grown  for  fodder  indicate  that  the  use  of  3 
cwt.  of  superphosphate  per  acre,  increased  the  yield  2.03  tons,  and  when  2  cwt.  of 
nitrate  of  soda  were  added  to  the  superphosphate  the  increase  was  4.43  tons  per  acre. 
With  only  1  cwt.  of  the  nitrate  in  conjunction  with  the  superphosphate  the  increase 
was  2.82  tons.  The  use  of  potash  did  not  give  a  marked  Increase  in  yield.  The 
results  of  fertilizer  experiments  with  11  different  forage  crops  show  that  the  maxi- 
mum yields  in  6  cases  were  obtained  from  the  use  of  a  complete  fertilizer  application, 
but  these  yields  were  in  general  only  slightly  in  excess  of  those  where  phosphoric 
acid  and  nitrogen  only  had  been  given. 
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Cooperative  BUgar  beet  culture  tests  were  made  on  156  fields,  which  gave  an  aver- 
age yield  of  14J  tons,  with  about  15  per  cent  of  sugar  and  a  purity  of  over  81. 

The  average  yields  per  acre  of  14  fields  of  different  forage  crops  were  as  follows: 
Maize  12.83,  Amber  cane  14.64,  Kafir  corn  9.67,  and  Egyptian  corn  7.83  tons.  In  a 
second  test  Amber  cane,  Kafir  corn,  Egyptian  corn,  and  Planter's  Friend  yielded 
from  two  cuttings  29.30,  28.17,  23.10,  and  38.47  tons  per  acre,  as  compared  with  23.57 
tons  of  maize  from  one  cutting. 

Rotation  experiments  ( .1////.  Rpt.  West  Alabama  Agr.  Expt.  Sta.  1903,  pp.  1-7). — 
On  a  series  of  plats  corn  and  cotton  were  grown  continuously  or  in  rotation  with 
peas  and  oats.  The  plats  under  rotation  showed  a  small  increase  each  year  over  the 
other  plats.  Among  8  varieties  of  cotton  tested  Russell  Big  Boll  gave  the  largest 
yield,  1,040  lbs.  per  acre.  In  a  fertilizer  test  with  cotton  the  plat  receiving  cotton- 
seed meal  and  acid  phosphate  at  the  rates  of  200  and  240  lbs.  per  acre,  respectively, 
gave  the  best  returns. 

Plant  breeding  experiments,  Steglich  (Brr.  Tilt.  Landw.  AM.,  K.  Vers.  Stat. 
Pflanzenkutt.  Dresden,  1903,  pp.  5-9).—  The  results  with  continued  inbreeding  of  rye 
since  1895  show  that  the  type  of  head  remained  constant.  Length  of  stem  was  also 
a  character  transmitted  to  the  progeny,  and  the  short  and  long  stemmed  strains 
were  clearly  differentiated  in  the  length  and  compactness  of  the  heads.  The  short- 
stemmed  strains  have  the  shorter  and  more  compact  heads. 

The  results  of  crossing  experiments  indicated  that  the  mother  plant  exerts  the 
greatest  influence  on  the  form  of  the  grain  and  the  male  parent  on  its  color.  Leu- 
towitz  mangel  proved  much  more  prepotent  than  Ovoide  des  Barres.  Characters 
with  reference  to  the  foliage  seemed  to  be  independent  of  the  form  of  the  root. 
Crossing  these  two  types  brought  forth  latent  characters  of  the  Leutowitz  mangel. 

Crossing  of  cultivated  plants,  T.  Jamieson  ( Agr.  Research  Assn.  Scotland  Rpt. 
1903,  pp.  30-32,  pi.  1). — Two-rowed  and  6-rowed  barley  were  sown  in  alternate  rows 
for  the  purpose  of  confirming  the  principle  of  self-crossing.  Nine  intermediate  forms 
are  reported  to  have  been  obtained,  and  although  the  author  does  not  believe  the 
evidence  to  show  that  the  crossing  was  general,  the  intermediate  forms  are  consid- 
ered as  confirming  evidence  that  cereals  cross  by  merely  growing  side  by  side.  Notes 
are  also  given  on  work  with  grasses  and  clovers. 

The  prospects  of  cassava  starch,  H.  H.  Cousins  (Bid.  Bcj>t.  Agr.  Jamaica,  2 
(1904),  Ab.  3,  pp.  49-51). — A  brief  account  of  tests  on  cassava  growing,  together  with 
analyses  of  cassava  products. 

Corn  growing,  C.  P.  Hartley  (  U.  S.  Dept.  Agr.,  Farmers'  Bui.  199,  pp.  32,  figs. 
23). — This  bulletin  points  out  the  possibilities  of  increasing  the  yield  of  corn  and  dis- 
cusses the  different  means  by  which  this  may  be  accomplished.  In  thisj:-onnection 
attention  is  given  to  improvement  in  quality  of  seed,  condition  of  soil,  and  methods 
of  cultivation.  The  treatment  of  corn  lands  and  the  culture  of  the  crop  is  considered 
in  detail. 

The  preservation  of  corn,  Loir  (Agr.  Prat.  Pays  Cliauds,  4  {1904),  No.  19,  pp. 
65-79,  figs.  4).—  This  article  discusses  the  preservation  of  cereal  grains  in  granaries 
and  silos,  by  means  of  chemical  reagents,  and  by  treatment  with  sulphurous  acid 
fumes  according  to  the  Clayton  process. 

Field  experiments  with  flax  in  1903,  Kuhnert  (Mitt.  Bent.  Landw.  Gesell,  19 
(1904),  Xo.  14,  pp.  97-100).— These  experiments  were  conducted  by  the  German 
Agricultural  Society  for  the  purpose  of  determining  the  influence  on  the  quantity 
and  quality  of  flax"  fiber  when  either  phosphoric  acid  or  potash  is  used  alone  and 
ascertaining  the  losses  of  fiber  which  result  when  the  flax  is  pulled  in  the  ordinary 
way  and  when  it  is  cut.  Three  cooperative  tests  are  compared.  Each  test  com- 
prised 4  plats  of  10  ares  each. 

The  first  plat  received  no  fertilizer,  the  second  received  either  45  kg.  or  50  kg.  of 
Thomas  slag,  the  third  received  30  kg.  of  40  per  cent  potash  salt  or  90  kg.  of  kamit, 
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and  the  fourth  received  the  combined  applications  <>f  the  second  and  third.  The 
potash  plats  gave  the  largest  average  yields  of  seed  and  of  longnber.  The  phos- 
phoric acid  plats  also  showed  an  increase  in  yield,  hut  where  the  2  fertilizers  wen- 
applied  together  the  increase  was  unimportant.  The  2  methods  of  harvesting  gave 
practically  equal  financial  returns. 

Flax  wax,  (<.  IIoffmeister  (Ber.  Dent.  Cliem.  Gesell,  36  (1903),  No.  6,  pp.  1047- 
1054). — A  study  of  the  composition  and  properties  of  this  constituent  of  Max,  which, 
it  is  believed,  has  an  important  influence  on  the  character  of  the  fiber. 

Commercial  fertilizers  for  lupines  on  new  land,  A.  Carlier  (Ing.  Agr.  Gem- 
bloux,  14  (1904),  No.  8,  pp.  338-345). — Yellow  lupines  were  grown  on  poor  pine 
lands  for  the  purpose  of  improving  the  same  and  bringing  them  under  cultivation. 
Commercial  fertilizers  were  applied  in  different  quantities  and  combinations  and  the 
results  for  1902  and  1903  are  given  in  tables  with  brief  comments. 

All  potash  fertilizers  were  readily  effective  in  increasing  the  yield.  The  natural 
phosphate  given  alone  remained  inactive,  but  when  applied  with  kainit  the  yields 
were  about  equal  to  those  obtained  from  the  use  of  basic  slag.  Inoculation  <  if  the 
soil  acted  unfavorably  in  nearly  all  cases.  The  best  results  were  obtained  where  the 
potassic  and  phosphatie  fertilizers  were  applied  together.  Superphosphate  proved 
very  detrimental  and  its  use  made  it  impossible  to  grow  lupines  on  the  soil  for  several 
years  afterwards. 

Report  of  experiments  on  the  effects  produced  on  thirteen  different  oats, 
or  mixture  of  oats,  by  top-dressings  of  nitrate  of  soda,  E.  P.  Wright  (  West  <<f 
Scotland  Agr.  Col.  Rpl.  1901,  pp.  79-8£). — Seed  of  each  kind  of  oats  w'as  sown  on  2 
adjacent  plats,  one  of  which  received  a  top-dressing  of  nitrate  of  soda  at  the  rate  of  1 
cwt.  and  the  other  at  the  rate  of  2  cwt.  per  acre.  On  the  average  the  2  cwt.  of  nitrate 
of  soda  produced  an  increase  of  about  150  lbs.  of  grain  and  3  cwt.  of  straw  as  compared 
with  the  use  of  1  cwt.  The  application  of  1  cwt.,  however,  was  proportionately  much 
more  effective. 

In  another  experiment  charlock  and  ranch  weeds  in  the  oat  crop  were  sprayed 
with  solutions  of  nitrate  of  soda  of  varying  strengths  at  the  rate  of  50  gal.  per  acre. 
The  quantity  of  nitrate  of  soda  thus  applied  per  acre  was  50  lbs.  in  a  10  per  cent 
solution,  100  lbs.  in  a  20  per  cent  solution,  150  lbs.  in  a  30  per  cent  solution,  and  200 
lbs.  in  a  40  per  cent  solution.  The  extra  quantities  of  nitrate  of  soda  applied  from 
50  to  100  lbs.  produced  a  very  profitable  increase  in  yield.  The  100  lbs.  dressing 
produced  360  lbs.  of  grain  and  1.5  cwt.  of  straw  more  than  the  50  lbs.  dressing,  and 
the  150  lbs.  dressing  yielded  760  lbs.  of  grain  and  5.5  cwt.  of  straw  more  than  the  100 
lbs.  dressing;  but  the  limit  of  profitable  employ  was  apparently  reached  with  the  150 
lbs.  of  nitrate  per  acre.  It  is  pointed  out  that  this  increase  in  yield  may  also  be 
largely  due  to  checking  the  growth  of  the  weeds  by  this  treatment,  and  that  the 
results  in  general  may  point  to  a  possible  advantage  in  applying  nitrate  of  soda  in 
solution  to  crops  by  spraying  rather  than  in  the  form  of  a  dry  salt. 

Report  on  the  results  of  an  experiment  showing-  the  effects  of  air  and  soil 
space  on  the  productiveness  of  oats,  R.  P.  Wright  (West  of  Scotland  Ayr.  Col. 
Rpt.  1901,  pp.  75-77). — The  author  upon  noticing  that  oat  plants  growing  on  the 
outer  edges  of  plats  are  better  developed  than  those  growing  in  the  center,  conducted 
a  series  of  experiments  to  ascertain  the  advantage  gained  by  plants  having  the  greater 
access  to  air  and  light.  Accordingly,  5  plats  of  Banner  oats  were  divided  each  into 
3  oblong  sections.  The  middle  section  of  each  plat  was  entirely  inclosed  by  oat 
plants  except  at  the  2  ends,  while  the  2  outer  sections  had  not  only  bare  ground  at  the 
ends,  but  were  also  adjacent  to  bare  space  on  one  of  their  sides. 

The  yields  of  grain  and  straw  were  in  favor  of  the  outside  sections.  The  effect  of 
light  as  influenced  by  the  position  of  the  plats  is  discussed.  The  results  in  general  are 
considered  as  showing  the  great  value  to  plants  of  abundant  air,  light,  and  ample 
soil  space. 
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Reports  on  experiments  on  the  manuring  of  potatoes  in  1900,  R.  P.  Wright 
(  West  of  Scotland  Agr.  Col.  Rpl.  1900,  pp.  107-143).—  This  work  is  in  continuation  of 
experiments  previously  noted  (E.  S.  R.,  12,  p.  937),  and  the  different  quantities  of 
fertilizers  used  are  there  given.  The  general  conclusions  of  this  year's  work  are  that 
large  crops  of  potatoes  can  he  grown  with  the  use  per  acre  of  20  tons  of  barnyard 
manure  alone,  of  10  tons  of  manure  supplemented  with  commercial  fertilizers,  and 
also  by  the  use  of  commercial  fertilizers  alone.  The  amount  of  increase  from  the 
use  of  manures  and  the  resulting  profits  were  found  to  be  largely  dependent  upon 
the  variety,  a  strong-growing,  productive  variety  being  usually  the  most  profitable. 

The  increase  in  yield  with  manures  was  entirely  due  to  an  increase  in  the  size  of 
the  tubers.  Light  dressings  of  barnyard  manure  produced  much  better  results  than 
the  same  quantities  employed  as  heavy  dressings.  The  use  of  10  tons  per  acre,  either 
alone  or  with  commercial  fertilizers,  was  very  remunerative.  Commercial  fertilizers 
were  more  effective  when  used  with  light  dressings  of  manure  than  when  given  with 
heavy  applications. 

The  best  cooking  quality  and  highest  nutritive  value  were  obtained  in  the  crop 
grown  with  commercial  fertilizers  alone,  the  particular  application  consisting  of  6 
cwt.  of  superphosphate,  2  cwt.  of  sulphate  of  ammonia,  1  cwt.  of  nitrate  of  soda,  and 
2  cwt.  of  sulphate  of  potash  per  acre.  Heavy  dressings  of  barnyard  manure  alone 
produced  watery  tubers,  but  light  dressings  were  less  injurious,  and  commercial 
fertilizers  applied  with  the  manure  had  a  tendency  to  counteract  its  unfavorable 
influence  upon  the  quality.  Considering  both  quantity  and  quality,  the  use  of  light 
dressings  of  barnyard  manure,  together  with  suitable  applications  of  commercial 
fertilizers,  is  believed  to  be  the  best  practice. 

Potash  in  commercial  fertilizers  given  with  barnyard  manure  increased  the  dry 
matter  and  starch  content  of  the  tuber  and  the  data  indicated  that  about  84  lbs.  per 
acre  furnished  in  1.5  cwt.  of  sulphate  of  potash  was  the  most  profitable  quantity. 
With  barnyard  manure  either  high-grade  sulphate  or  muriate  of  potash  should  be 
used,  and  with  commercial  fertilizers  alone  the  commercially  pure  sulphate  of  pot- 
ash should  be  employed.  In  these  experiments  sulphate  of  potash  gave  the  finest 
quality  of  tubers,  while  those  grown  where  kainit  was  used  were  much  inferior  in 
quality.  Muriate  of  potash  produced  potatoes  intermediate  in  quality  between  those 
grown  with  sulphate  of  potash  and  those  grown  with  kainit.  The  muriate  had 
similar  effects  on  the  quantity  when  only  commercial  fertilizers  were  employed,  but 
with  barnyard  manure  it  was  sometimes  as  effective,  or  even  more  so,  than  sulphate 
of  potash.  Where  commercial  fertilizers  were  applied  a  top  dressing  of  1  cwt.  of 
nitrate  of  soda  per  acre  immediately  after  the  first  weeding  had  no  injurious  effect 
on  the  quality. 

Report  on  experiments  on  the  manuring'  of  potatoes  in  1901,  R.  P.  Wright 
(  West  of  Scotland  Agr.  Col.  Rpl.  1901,  pp.  15-34). — These  experiments  are  in  continu- 
ation of  those  noted  in  the  foregoing  abstract,  and  the  results  obtained  this  season 
confirm  the  conclusions  previously  stated. 

Report  on  the  winter  v.  spring-  application  of  manures  to  the  potato  crop, 
J.  W.  Paterson  (  West  of  Scotland  Agr.  Col.  Bid.  24,  pp.  73-82). — The  Scottish 
Triumph  potato  was  grown  on  14  plats  under  different  fertilizer  treatment  and  the 
results  obtained  indicate  that  phosphoric  acid,  whether  in  the  form  of  superphos- 
phate or  basic  slag,  should  be  applied  in  the  drill  and  that  special  nitrogenous 
manures  should  be  included  in  the  fertilizer  application  for  potatoes.  It  was  found 
that  kainit  gave  better  results  when  applied  to  the  plowed  land  in  the  previous 
winter  than  when  used  in  the  spring,  and  that  the  time  of  application  was  not  so 
important  for  sulphate  of  potash  and  muriate  of  potash. 

Results  of  the  German  potato  experiment  station  in  1903  (Devi.  Landw. 
Presse,  31  (1904),  Nos.  14,  p.  109;  15,  pp.  118,  119). — The  results  with  34  varieties 
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arc  reported.  A  number  of  the  best  varieties  are  described  and  their  starch  content 
and  starch  production  given.  The  variety  President  Kruger  produced  the  largest 
yield  but  was  not  so  rich  in  starch  as  Richter  Imperator,  Gastold,  and  White  Queen, 
which  yielded  well  and  showed  a  good  starch  content.  Irene,  Sas,  Apollo,  and 
Bund  der  Landwirte  gave  large  yields  of  tubers  high  in  starch.  Up-to-date,  Ella, 
and  Mohort  are  recommended  as  good  table  varieties. 

Potatoes,  L.  R.  Taft  and  M.  L.  Dean  (Michigan  Sta.  Bui.  214,  pp.  18-22). — An 
account  is  given  of  a  test  of  nearly  150  varieties.  The  early  varieties  gave  go<  id  yields 
of  fine  quality.  The  results  with  the  late  varieties,  owing  to  the  season,  were  not  so 
satisfactory.  About  70  varieties  are  briefly  described  and  in  some  instances  the 
yields  are  reported.  The  highest  yield  among  the  early  varieties,  367.64  bu.  per 
acre,  is  recorded  for  Irish  Cobbler.  This  variety  was  followed  by  Coos  Early  with  a 
yield  of  316.18  bu.  per  acre.  Among  the  late  varieties,  Maggie  Murphy  has  for  8 
years  given  an  average  yield  per  acre  of  more  than  200  bu. 

The  use  of  rye  grass  in  seed  mixtures  (Jour.  Bd.  Agr.  [London],  11,  (1904), 
An.  ..',  pp.  105,  106). — A  brief  account  is  given  of  experiments  conducted  by  the 
Edinburgh  and  East  of  Scotland  College  of  Agriculture  on  the  use  of  rye  grass  seed 
in  seed  mixtures. 

It  is  a  common  belief  that  the  failure  of  certain  lands  to  carry  grass  is  to  some 
extent  due  to  the  mixture  of  seed  used.  That  generally  employed  consists  of  a  very 
heavy  seeding  of  rye  grass  with  from  7  to  10  lbs.  of  clover  seed.  The  results  of  the 
first  year's  trial  showed  that  the  quantity  of  rye  grass  can  be  advantageously  reduced 
and  the  clovers  flourished  better  where  the  rye  grass  had  only  been  used  in  moder- 
ation or  not  at  all.  The  results  thus  far  obtained  clearly  indicate  that  overseeding 
with  rye  grass  is  an  important  factor  in  preventing  the  growth  and  development  of 
clover. 

The  influence  of  different-colored  light  on  the  growth  of  the  sugar  beet 
(lllus.  Landw.  Ztg.,  24  (1004),  No.  24,  pp.  208,  269,  figs.  3). — Sugar  beets  were  grown 
under  white,  yellow,  blue,  and  red  glass  and  compared  with  specimens  grown  in  the 
open.  The  weight  of  the  leaves  and  roots  was  ascertained  in  the  beginning  of  the 
experiments,  August  1,  and  again  on  October  9  and  November  13. 

Average  weight  of  leaves  and  roots  of  sugar  beets  grown,  under  different-colored  light. 


Leaves. 

Roots. 

Date. 

White 
light. 

Yellow 
light. 

Blue 
light. 

Red 
light. 

White 
light. 

Yellow 
light. 

Blue 
light. 

Red 

light. 

Grams. 
371.7 
141.7 
360.7 

Grams. 
313.3 
745. 0 
270.  0 

Grams. 

356. 7 

115.  0 

78.3 

Grams. 
556.7 
408.  3 
186.7 

Grams. 

165.2 
623. 3 
654.0 

'Irani*. 
175.9 
400.0 
554.0 

Grams. 
171.2 
322.  7 
313.3 

Grams. 
298. 5 

October9 

November  13 

348.3 
362. 0 

The  sugar  content  was  highest  in  the  beets  grown  under  blue  glass,  but  the  general 
results  indicate  that  the  use  of  light  of  a  certain  color  can  not  be  of  economic 
importance. 

Report  on  experiments  with  sugar  beet  in  1902  and  1903,  J.  W.  Paterson 
(  ]Vest  of  Scotland  Agr.  Col.  Bui.  21,  pp.  06-40). — Experiments  with  sugar  beets  were 
made  in  1902  to  test  the  quality  of  roots  grown  in  the  West  of  Scotland.  The  beet 
crop  followed  oats  and  the  land  was  prepared  as  for  turnips.  Ten  tons  of  fresh  barn- 
yard manure,  together  with  4  cwt.  of  superphosphate,  2  cwt.  of  kainit,  and  1  cwt.  of 
sulphate  of  ammonia  were  applied  and  the  crop  was  top-dressed  later  with  1  cwt.  of 
nitrate  of  soda  per  acre.  Analyses  of  the  samples  from  the  crop  were  compared  with 
those  of  beets  grown  in  Germany,  and  are  considered  as  showing  a  favorable  com- 
parison.    The  beets  contained  16  per  cent  of  sugar,  with  a  purity  of  87.95. 
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Tn  1903  one  acre  of  beets  was  grown  with  the  same  fertilizer  treatment  and  method 
of  cultivation.  The  yield  obtained  was  13  tons  19  cwt.,  and  the  results  of  analyses 
confirm  those  of  1902.  It  is  concluded  that  the  West  of  Scotland  can  produce  as 
good  beets  as  other  parts  where  beet  growing  is  a  regular  industry. 

Note  on  the  experimental  sugar-cane  station  at  Samalkot,  Gddavari  Dis- 
trict, C.  A.  Barber  (Depl.  Land  Records  and  Agr.,  Madras,  Vol.  //,  Bui.  48,  pp. 
$69-272). — This  station  has  been  established  for  the  study  of  cane  diseases  and  of 
cane  cultivation  generally.  Experiments  are  being  conducted  to  determine  if  by 
any  particular  method  of  planting  and  cultivation  healthful  canes  may  be  grown, 
and  to  test  some  of  the  more  economical  practices  in  connection  with  sugar-cane 
culture  in  other  countries.  Directions  are  given  for  the  culture  of  the  Red  Mauritius 
cane,  one  of  the  new  varieties  distributed  by  the  station. 

Investigation,  of  the  culture  of  tobacco,  <t.  Malyetz  [Report  of  the  Experiment 
Tobacco  Plantation  of  the  Lokvitz  Agricultural  Society  for  the  ypars  1898-1902.  Ministry 
of  Agriculture  and  Imperial  Domains). 

Report  on.  experiments  on  the  manuring  of  turnips  in  1900,  K.  P.  Wright 
[West  of  Scotland  Agr.  Col.  Rpt.  1900,  pp.  63-87). — These  experiments  have  been 
previously  described,  and  earlier  results  have  been  noted  (E.  S.  R.,  13,  p.  243). 
The  conclusions  drawn  are  similar  to  those  reported  for  1901,  and  given  in  the  fol- 
lowing abstract. 

Report  on  experiments  on  the  manuring  of  turnips  in  1901,  R.  P.  Wright 
(  Wed  of  Scotland  Agr.  Col.  Rpt.  1901,  pp.  55-72). — The  results  obtained  in  previous 
years  have  been  noted  (E.  S.  R.,  13,  p.  243).  This  year  the  experiments  were 
carried  out  on  21  farms  and  the  objects  of  the  work  were  mainly  to  determine  the 
best  method  of  applying  nitrate  of  soda,  and  the  quantities  of  kainit  and  superphos- 
phate most  profitably  given  to  the  turnip  crop.  These  substances,  together  with 
sulphate  of  ammonia,  were  applied  in  different  quantities  and  combinations;  and  the 
use  of  barnyard  manure  at  the  rate  of  10  tons  with  5  cwt.  of  superphosphate  per  acre, 
or  at  the  rate  of  20  tons  applied  alone,  was  also  tried. 

The  results  obtained  indicate  that  where  nitrate  of  soda  is  the  sole  source  of  nitn  »- 
gen,  one-half  should  be  given  in  the  drill  and  the  rest  as  a  top  dressing  after  thin- 
ning. When  the  entire  quantity  was  applied  either  in  the  drill  or  as  a  top-dressing, 
the  results  were  much  less  satisfactory;  but  of  the  2  methods,  application  in  the  drill 
seemed  preferable.  It  was  found  that  sulphate  of  ammonia  as  the  only  source  of 
nitrogen  was  more  effective  in  some  seasons  than  nitrate  of  soda.  The  most  profit- 
able returns  were  obtained  where  one- half  the  nitrogen  was  given  in  the  drills  in  the 
form  of  sulphate  of  ammonia  and  the  remainder  as  a  top-dressing  in  the  form  of 
nitrate  of  soda. 

The  omission  of  potash  from  the  fertilizer  application  caused  a  great  reduction  in 
yield.  Kainit  at  the  rate  of  2  cwt.  per  acre  in  the  fertilizer  application  was  sufficient 
to  give  a  large  increase.  The  maximum  quantity  to  be  given  profitably  with  other 
fertilizers  is  believed  to  be  about  4  cwt.  per  acre.  It  was  shown  that  4  cwt.  of  super- 
phosphate per  acre  is  frequently  sufficient  for  turnips,  and  that  more  than  6  cwt.  is 
not  likely  to  be  profitable. 

The  tests  further  demonstrated  that  turnips  can  be  grown  with  barnyard  manure 
or  with  commercial  fertilizers,  but  that  generally  the  use  of  both  together  is  likely 
to  he  more  satisfactory.  The  plat  receiving  10  tons  of  manure  and  5  cwt,  of  super- 
phosphate yielded  on  an  average  23  tons  8  cwt.  of  good  turnips  per  acre.  Applica- 
tions of  commercial  fertilizers  when  not  well  balanced,  and  heavy  applications  of 
barnyard  manure  alone,  had  a  tendency  to  reduce  the  quality  and  to  render  the  crop 
more  subject  to  disease.  Where  barnyard  manure  was  applied  with  superphosphate 
the  quality  was  not  so  much  reduced,  and  the  yield  was  also  greater. 

Report  on  the  relative  effects  of  superphosphate  and  basic  slag  upon  the 
feeding  quality   of  turnips,  J.    W.  Paterson  (West  of  Scotland  Agr.  Col.  Bui. 
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28,  pp.  65-70). — Experiments  wore  carried  out  in  1901  to  determine  whether  super. 
phosphate  or  basic  slag  produced  the  better  quality  of  turnips,  and  a  repetition  of 
the  work  was  made  on  .">  farms  in  1902.  The  results  of  both  years  indicate  that  roots 
manured  with  basic  slag  are  better  for  feeding  sheep  than  those  grown  with  super- 
phosphate. The  slag  crops  were  the  lighter,  but  the  deficiency  in  yield  was  more 
than  counterbalanced  by  the  feeding  quality. 

Nitrogen  in  wheat  grains  and  their  size  in  dependence  on  precipitation 
and  temperature,  V.  A.  Kharchenko  (Izv.  Moscov  Selsk.  Khoz.  Inst.  [Ann.  Inst. 
Agron.  Moscou],  9  {1903),  No.  8,  pp.  304-311). — The  author  examined  12  varieties 
of  wheat,  7  winter  and  5  summer  varieties,  raised  during  the  5  years  1898-1902.  He 
found  that  the  winter  wheats  contained  less  nitrogen  than  the  summer  wheats  except 
during  the  year  1898,  when  the  winter  wheat  showed  a  higher  percentage,  this 
exception  being  accounted  for  by  the  fact  that  in  1898  the  winter  crops  were  poor 
while  the  summer  wheats  were  good;  that  the  greater  the  annual  precipitation  the 
less  the  amount  of  nitrogen  in  the  winter  wheat;  that  there  is  a  direct  ratio  between 
the  temperature  and  the  percentage  content  of  nitrogen  in  the  winter  wheat,  i.  e., 
the  hotter  the  summer  the  greater  the  nitrogen  content,  the  anomalous  year  1898 
presenting  again  an  exception. 

In  general,  the  author's  results  are  in  agreement  with  those  commonly  found  in 
agricultural  literature  and  are  at  variance  with  the  contrary  results  recently  pub- 
lished by  B.  A.  Vlasov. — p.  fireman. 

Wheat  in  Canada,  W.  Saunders  (Canad.  Mag.,  1.904,  Apr.;  abs.  in  Science,  n. 
ser.,  JO  (1904),  No.  501,  p.  183). — Wheat  from  Dunvegan  on  Peace  River,  414  miles 
north  of  Winnipeg,  weighed  64  lbs.  per  bushel.  Ladago  wheat  from  Fort  Simpson, 
818  miles  north,  weighed  62£  lbs.     The  period  of  growth  varied  from  101  to  108  days. 

HORTICULTURE. 

Report  of  the  South  Haven  Substation  for  1903,  T.  A.  Farrand  (Michigan 
Shi.  Spec.  Bui.  :.'?',  )>p.  36). — The  work  here  reported  consists  largely  of  the  results  of 
tests  in  continuation  of  those  previously  reported  (E.  S.  R.,  15,  p.  38)  of  a  large 
number  of  orchard,  small  fruits,  and  nuts  grown  at  the  South  Haven  Substation.  A 
heavy  crop  was  secured  during  the  year  of  European  plums,  and  good  average  crops 
of  cherries,  apples,  and  pears.  Light  crops  were  obtained  of  peaches,  grapes, 
quinces,  and  Japan  plums. 

With  a  number  of  the  fruits  comparative  experiments  were  made  to  determine  the 
relative  value  of  dust  and  liquid  sprays  for  the  control  of  insects  and  diseases.  A 
thorough  test  was  made  of  these  2  methods  on  apples  and  plums  for  curculio  and 
brown  rot.  Generally  speaking,  the  cost  of  preparing  and  applying  the  dry  Bor- 
deaux mixture  according  to  station  methods  was  more  expensive  than  liquid  Bor- 
deaux. The  dry  Bordeaux,  however,  could  be  applied  in  about  one-third  less  time, 
and  upon  very  rolling,  hilly  locations  one  horse  could  do  the  work  of  2  or  3.  The 
liquid  spray  could  be  used  with  or  against  the  wind,  while  the  dust  spray  could 
not  be  used  against  the  wind  at  all  and  was  most  effective  when  there  was  little  or 
no  wind  and  the  foliage  was  wet  from  dew  or  rain.  In  no  instance  did  the  dust  stick 
as  well  as  the  liquid  spray. 

"Both  methods  gave  excellent  results  in  controlling  the  codling-moth  worms  in 
apples,  and  dust  spraying,  using  formula  No.  1  [lye,  sulphur,  copper  sulphate,  and 
Paris  green],  proved  superior  to  Bordeaux  mixture  and  arsenite  of  lime  in  controlling 
the  curculio  in  the  plum  orchard,  and  seemed  to  control  the  brown  rot  fully  as  well. 
Upon  very  close  observation  it  was  found  that  the  fine  particles  of  dust  would  stick 
to  the  waxy  bloom  of  the  fruit,  while  with  liquid,  unless  very  heavy  with  lime,  the 
solution  would  run  off  of  the  plums  as  though  they  had  been  greased.  In  summing 
up  the  results  obtained  in  this  season's  test,  it  would  not  seem  advisable  to  change 
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from  the  older  method  to  the  new,  until  the  latter  has  been  further  tested,  improved, 
and  perfected,  except  upon  plums  and  cherries." 

The  usual  descriptive  notes  and  data  on  yields  are  given  for  16  varieties  of  rasp- 
berries, 11  of  blackberries,  7  of  currants,  9  of  gooseberries,  19  of  grapes,  23  of  cherries, 
43  of  plums,  43  of  peaches,  42  of  pears,  130  of  apples,  9  of  crabapples,  5  of  quinces, 
and  a  number  of  varieties  of  chestnuts,  filberts,  pecans,  Japan  walnuts,  and  English 
walnuts. 

A  thinning  experiment  with  plums  was  made  to  determine  whether  regular  thin- 
ning would  induce  annual  crops.  In  1902  the  fruit  of  trees  of  Burbank  and  Abun- 
dance were  thinned  to  stand  2  in.  apart,  and  the  results  compared  the  following 
year  with  trees  which  had  not  been  thinned.  The  trees  thinned  in  1902  showed  no 
more  blooms  in  1903  and  had  no  more  fruit  than  the  trees  which  had  been  left 
unthinned. 

The  best  results  were  secured  in  marketing  large  fancy  plums  in  4-basket  tomato 
crates,  using  the  |-bu.  basket  for  the  smaller  kinds  and  the  16-quart  crate  for  the 
blue  Damsons.  Peach-leaf  curl  was  again  entirely  controlled  at  the  stations  by  the 
use  of  copper  sulphate  solution  at  the  rate  of  2  lbs.  to  50  gals,  of  water.  In  this  con- 
nection it  is  stated  that  it  is  essential  that  the  first  spraying  be  given  before  the  buds 
swell.  No  difference  could  be  observed  in  the  control  of  the  disease  whether  Bor- 
deaux mixture  or  copper  sulphate  solution  was  used. 

In  order  to  determine  the  effects  of  heavy  rain  immediately  after  applying  copper 
sulphate  solution  for  peach-leaf  curl,  the  trees  in  one  experiment  were  thoroughly 
drenched  with  pure  water  an  hour  after  the  solution  was  applied.  No  difference 
was  observable  in  the  amount  of  leaf  curl  on  trees  drenched  and  on  those  not 
drenched.  The  conclusion  is  drawn  that  the  action  of  copper  sulphate  in  destroying 
the  spores  of  the  leaf-curl  fungus  is  almost  instantaneous.  As  a  result  of  tests  for  a 
number  of  varieties  of  cover  crops  for  orchards,  the  author  states  that  vetch  has 
proved  one  of  the  most  valuable  plants  for  cover-crop  purposes  ever  tested  at  the 
substation.     Clover  came  next  in  value. 

Report  of  the  Upper  Peninsula  Substation  for  the  year  1903  [Horticulture] 
L.  M.  Geismar  and  C.  D.  Smith  (Michigan  Sta.  Spec.  Bui.  28,  pp.  20-35). — The  horti- 
cultural work  of  the  season  consisted  for  the  most  part  of  tests  of  a  number  of  varie- 
ties of  carrots,  ruta-bagas,  turnips,  parsnips,  beets,  peas,  beans,  sweet  corn,  squashes, 
pumpkins,  tomatoes,  radishes,  lettuce,  spinach,  salsify,  kohl-rabi,  onions,  cabbage, 
some  herbs,  and  other  miscellaneous  crops,  including  strawberries  and  orchard 
fruits.  Very  good  yields  of  strawberries  were  obtained  during  the  season  notwith- 
standing the  occurrence  of  frosts  during  the  blooming  period.  Partly  grown  fruit 
appeared  to  be  more  tender  than  blossoms.  Brief  descriptive  notes  are  given  of 
many  of  the  vegetables  and  fruits  grown. 

Horticultural  work  at  the  Canadian  experiment  stations,  W.  T.  Macoun, 
W.  S.  Blair,  S.  A.  Bedford,  A.  Mackay,  and  T.  A.  Sharpe  {Canada  Expt.  Farms 
Rpts.  1903,  pp.  89-104,  107-111,  114-121,  299-309,  339-351,  375-384,  389-392, 
412-427,  pis.  5).—  The  authors  give  an  outline  of  the  horticultural  work  they  have 
respectively  carried  on  during  the  year  at  the  Central  Farm  and  the  four  substations 
in  Canada.  As  in  preceding  years  (E.  S.  R.,  15,  p.  149),  extensive  trials  of  varieties 
of  vegetables,  fruits,  shrubs,  and  flowers  are  reported. 

At  the  Central  Farm  a  shipment  of  apples  in  cold  storage  to  Glasgow  was  made. 
The  shipment  consisted  of  10  boxes  of  North  Star  and  80  boxes  of  Duchess.  The 
net  returns  averaged  about  $1.40  per  bbl.,  which  was  considered  satisfactory.  The 
details  of  the  shipment  are  recorded  at  length.  Descriptions  are  given  of  a  number 
of  seedling  fruits  which  growers  have  sent  in  to  the  Central  Farm.  In  order  to  show 
the  individuality  of  trees,  a  table  is  given  showing  the  production  each  year  for  5 
years  of  individual  trees  of  4  varieties  of  apples.  Some  trees  yielded  2  to  4  times  as 
much  fruit  as  others. 
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Shi  iic  data  are  given  on  the  growth  <>f  horse  beans,  soybeans  and  hairy  vetch,  when 
planted  at  different  dates  as  cover  crops  in  the  orchard.  All  proved  satisfactory.  Vari- 
ety tests  are  reported  with  sweet  corn,  tomatoes,  peas,  cabbage,  onions,  squashes,  beans, 
parsnips,  Lettuce,  turnips,  etc.  Sparks  Earliana  has  proved  one  of  the  most  satis- 
factory early  tomatoes  grown.  An  article  by  Mr.  Macoun  on  growing  vegetables  in 
a  cheese-cloth  inclosure  has  been  noted  from  another  source  (E.  S.  R.,  15,  p.  673). 

At  the  experimental  station  in  Nova  Scotia  Mr.  Blair  reports  Alaska  and  Station 
as  the  two  best  early  peas  to  grow-  Tomatoes  at  the  same  station,  staked  and 
pruned  to  one  stalk,  produced  ripe  fruit  earlier  and  were  less  affected  with  rot  than 
when  allowed  to  run  untrained  over  the  ground.  The  yield  of  fruit,  however,  was 
not  so  large.  Sparks  Earliana,  Bond  Early  Minnesota,  Early  Ruby,  and  Extra  Early 
Advance  were  the  best  of  the  varieties  tested. 

Mr.  Bedford,  of  the  Manitoba  Station,  gives  descriptions  of  15  varieties  of  cross- 
bred apples  which  fruited  for  the  first  time  at  the  station  during  the  season.  Eall 
sowing  of  tree  seeds  has  been  found  to  give  very  satisfactory  results  at  that  station. 
Bush  forms  of  squashes  do  better  than  the  running  varieties.  Extra  Early  Orange 
Marrow  is  the  best  substitute  for  a  pie  pumpkin  yet  tested. 

Descriptions  are  given  of  49  varieties  of  apples,  21  of  pears,  and  10  of  plums  which 
fruited  for  the  first  time  at  the  station  in  British  Columbia. 

Experiments  with  manures  and  fertilizers  on  different  varieties  of  aspara- 
gus and  raspberries,  A.  T.  Jordan  (New  Jersey  Stas.  Bui.  173,  pp.  20). — The  author 
lias  summarized  the  results  secured  in  experiments  extending  over  a  number  of  years 
at  the  station  in  the  growing  of  asparagus  and  raspberries  with  commercial  fertilizers 
in  comparison  with  manure.  The  results  secured  in  individual  years  have  been  noted 
from  time  to  time  (E.  S.  R.,  15,  p.  152).  The  work  includes  a  study  of  the  relative 
value  of  barnyard  manure,  a  complete  commercial  fertilizer,  the  same  commercial 
fertilizer  j:>lus  bone  and  potash,  and  the  same  commercial  fertilizer  plus  bone,  potash, 
and  nitrate  of  soda.     Certain  cultural  features  have  also  been  studied. 

The  combined  results  of  6  years'  work  with  asparagus  place  Palmetto  at  the  head 
of  the  list  of  8  varieties  tested  as  regards  disease  resistance,  early  and  total  yields,  and 
money  returns.  Donald  Elmira  stands  second  in  early  and  total  yields.  One-year- 
old  roots  have  been  found  fully  as  satisfactory  for  transplanting  as  two-year-old 
roots. 

As  regards  fertilizers,  the  largest  and  cheapest  yields  have  been  secured  by  the  use 
of  commercial  fertilizers  alone.  The  manured  plat  stands  second  in  yield,  but  the 
cost  of  production  has  been  greater  on  the  manured  plat  than  on  any  of  the  others. 
The  use  of  complete  commercial  fertilizer  alone  has  been  only  about  one-third  as 
expensive  as  the  manure,  while  the  total  yield  has  averaged  2  per  cent  better.  The 
addition  of  bone  and  potash  or  bone,  potash,  and  nitrate  of  soda  to  the  complete 
fertilizer  has  not  resulted  in  increased  yields,  and  while  more  expensive  than  com- 
plete fertilizer  alone  has  been  only  about  one-half  as  expensive  as  manure.  As  c<  >m- 
pared  with  complete  fertilizer  alone  manure  had  a  value  of  42|  cts.  per  ton  as  a 
fertilizer  for  asparagus.  The  conclusions  of  the  author  relative  to  asparagus  are  in 
part  as  follows: 

"The  selection  of  varieties  in  planting  is  very  important.  Palmetto,  a  disease- 
resisting  variety,  gives  a  yield  exceeding  that  of  the  Elmira,  second  in  order,  by  32 
per  cent,  in  the  average  of  six  crops,  and  by  nearly  36  per  cent  in  crop  of  11*03. 
The  cash  value  by  which  Palmetto  exceeds  any  other  variety  equals  $111.01  and 
$221.88,  for  the  average  crop  and  that  of  1903,  respectively  .  .  .  Manure  at  $1.50 
per  ton,  20  tons  per  acre,  is  the  most  expensive  method  of  supplying  plant  food. 
The  returns  per  dollar  of  cost  are  the  lowest  of  any  of  the  four  methods  of  fertilizing 
used." 

The  work  with  raspberries  is  summarized  for  the  3  red  varieties  tested.  Of  these, 
Cuthbert  stands  at  the  head  as  regards  average  yield,  and  is  considereil  by  far  the 
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best  market  berry  of  tbe  three.  Marlboro  is  valuable  for  earliness;  Turner  is  dis- 
carded. The  largest  yield  of  early  fruit  has  been  obtained  by  the  use  of  manure, 
but  the  largest  total  yield  has  been  obtained  on  the  plat  receiving  complete  com- 
mercial fertilizer  plus  bone  and  potash.  On  the  basis  of  cost,  however,  each  dollar 
invested  in  manure  has  returned  $1.60  and  $6.90,  respectively,  in  early  and  total 
yields,  each  dollar  invested  in  complete  fertilizer  has  returned  $5.94  and  $27.15  in 
early  and  total  yields,  respectively;  each  dollar  invested  in  complete  fertilizer  plus 
bone  and  potash  has  returned  $2.46  and  $17.63  in  early  and  total  yields,  respectively; 
and  each  dollar  invested  in  complete  commercial  fertilizer  plus  bone,  potash,  and 
nitrate  of  soda  has  returned  $2.31  and  $11.51  in  early  and  total  yields,  respectively. 

As  with  the  asparagus,  the  cheapest  fertilizer  for  raspberries,  considering  the  cost 
and  yield,  has  been  the  complete  commercial  fertilizer.  The  addition  of  nitrate  of 
soda  at  blooming  time  has  been  without  value  for  this  fruit.  The  author  concludes 
that  manure  at  $1.50  per  ton  is  the  most  expensive  of  the  four  methods  of  fertilizing 
practiced  with  raspberries,  while  the  total  yields  and  the  returns  per  dollar  of  cosl 
are  the  lowest  obtained. 

German  asparagus  culture,  H.  W.  Harris  (Depl.  Com.  ami  Lain,-,  Mo.  <'<m- 
Kiilur  Rpts.  1904,  No.  286,  pp.  85,  86,  fig.  1). — An  account  is  given  of  German  methods 
of  growing  asparagus  in  the  region  of  Baden.  It  appears  that  the  roots  are  planted 
4-5  ft.  apart  in  rows  about  that  same  distance  apart.  Stable  manure  is  used  in  pref- 
erence to  commercial  fertilizers  and  the  ground  kept  mounded  up  around  each  hill 
10  to  14  in.  high.  A  fair  crop  is  secured  about  the  fourth  year,  but  the  field  is  at  its 
best  from  8  to  12  years  after  planting. 

An  old  asparagus  bed,  W.  S.  Campbell  (Agr.  Gaz.  New  South  Wales.  15  (lf>04), 
No.  4,  pp.  322,  323). — An  asparagus  bed  in  flourishing  condition  60  years  old  is 
described. 

Comparative  tests  of  standard  varieties  of  onions,  II.  Field  (  West.  Fruit 
Grower,  15  (1904),  No.  9,  pp.  18,  19). — The  results  are  given  of  tests  of  a  number  of 
varieties  of  onions  grown  in  Iowa.  In  some  instances  2-year-old  seed  was  used.  It 
was  estimated  that  at  50  cts.  a  bushel  the  increased  money  value  from  the  use  of 
1-year-old  seed  rather  than  2-year  old  amounted  to  $140  per  acre  in  the  case  of  the 
Red  "Wethersfield  variety.  Notes  are  also  given  on  tests  of  a  number  of  varieties 
of  cabbages  and  sweet  corn.  Dahlias  were  grown  from  seed  nearly  as  quickly  as  from 
bulbs. 

Notes  from  a  seedman's  trial  grounds,  H.  Field  (  West.  Fruit  Grower,  15  ( 1904), 
No.  7,  pp.  14,  15). — The  results  of  teste  of  varieties  of  lettuce,  table  beets,  peas,  string 
beans,  sweet  corn,  and  a  number  of  miscellaneous  farm  crops  are  recorded. 

Tomatoes,  L.  R.  Taft  and  M.  L.  Dean  (Michigan  Sta.  Bui.  214,  pp.  13-17). — 
Descriptive  and  cultural  notes  are  given  on  72  varieties  of  red  and  8  varieties  of  yel- 
low tomatoes  grown  at  the  station  during  the  year.  Relative  to  the  advantages  of 
staking  tomatoes  the  authors  state  that  tomatoes  thus  trained  can  be  planted  much 
closer,  the  fruit  is  of  better  quality,  and  in  excessively  wet  years  it  is  possible  to  ripen 
a  good  crop  of  fruit,  when  if  planted  in  the  ordinary  manner  it  might  not  mature  at 
all.  Little  difference  was  noted  in  the  time  of  maturing  of  tomatoes  whether  from 
field-grown  seed  or  from  seed  started  in  the  greenhouse  and  the  seedlings  transplanted 
to  the  field. 

Further  studies  in  crossing  peas,  stocks,  and  beans,  E.  Tschermak  (Ztschr. 
Landw.  \'ersuchsvj.  Oesterr.,  7  (1904),  No.  8,  pp.  583-638). — A  detailed  account  of  the 
results  secured  in  crossing  experiments  with  a  number  of  varieties  of  peas,  stocks, 
and  beans,  with  a  discussion  of  the  results  obtained,  with  reference  to  the  Mendelian 
theory  of  heredity.  Reference  to  earlier  work  along  the  same  lines  may  be  found  in 
E.  S.  R.,  13,  p.  745. 

Forcing  with  carbonic  acid,  Demoussy  (Jardin,  18  (1904),  No.  41s.  j>.  .'.'/). — 
The  author  notes  an  experiment  in  which  lettuce  was  grown  under  4  bell  jars.      With 
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2  of  the  bell  jars  a  small  stream  of  air  was  circulated  through;  in  the  other  2  bell 
jars  air  containing  5  times  the  usual  amount  of  carbonic  add  was  forced  through. 
At  the  end  of  24  days  the  4  plants  in  each  of  the  pots  in  which  air  only  had  been  ad- 
mitted weighed  21  and  24  gm.,  respectively,  while  the  4  plants  in  each  of  the  pots  to 
which  carbonic  acid  had  been  added  weighed  50  and  60  gm.,  respectively.  The 
author  believes  that  carbonic  acid  may  be  valuable  as  an  aerial  fertilizer  for  market 
gardeners  in  intensive  culture. 

Edible  fungi,  0.  II.  Peck  [New  York  State  Mus.  Bui.  7-',,  pp.  27-34,  pis.  3).— Tech- 
nical descriptions  are  given  of  a  number  of  species  of  edible  fungi,  together  with 
notes  on  their  distribution,  habits,  and  uses. 

The  fruit  trade  with  foreign  countries  (  U.  S.  Dept.  Agr.,  Bureau  of  Statistics  Crop 
Reporter,  6  (1904),  No.  5,  pp.  38-40). — Statistics  are  given  of  the  imports  and  exports  <  >f 
fruit  for  the  United  States  during  the  years  1903  and  1904.  For  the  fiscal  year  ended 
June  30,  1904,  the  fruit  exported  from  the  United  States  was  valued  at  $20,348,299. 
The  fruit  imported  during  the  same  period  had  a  value  of  $18,964,930.'  Bananas 
were  the  largest  item  of  importation,  being  valued  at  the  ports  of  the  producing 
countries  at  $7,000,000  to  $8,500,000.  Next  in  importance  to  bananas  in  the  import 
fruit  trade  are  lemons,  at  the  value  of  $3,000,000.  Apples  and  prunes  are  the  fruits 
most  extensively  exported.-  The  value  of  the  apples  exported  in  1903-4  amounted  to 
$8,*237,894.  The  value  of  prunes  was  $3,410,497.  Together  these  2  items  make  up 
more  than  half  the  value  of  the  fruits  exported  from  the  United  States.  Consider- 
able information  is  given  as  to  the  countries  from  which  the  various  fruits  are 
imported  and  to  which  domestic  fruits  are  sent. 

Report  of  the  fruit  experiment  stations  of  Ontario,  L.  Woolverton  et  al. 
(Ontario  Fruit  Expt.  Stas.  Rpt.  1903,  pp.  S3,  Jigs.  33). — In  addition  to  an  account  of  a 
visit  of  inspection  to  the  numerous  fruit  experiment  stations  established  throughout 
Ontario  and  reports  by  a  large  number  of  growers  on  the  success  which  they  have 
obtained  with  different  fruits  in  their  respective  localities,  original  descriptions  and 
illustrations  are  given  of  7  varieties  of  apples,  4  of  grapes,  1  of  peaches,  3  of  pears,  6 
of  plums,  and  1  of  raspberries.  An  effort  is  being  made  to  identify  all  of  the  varieties 
of  fruits  now  grown  in  the  Province,  and  these  illustrations  and  descriptions  are 
contributions  to  that  end.  An  account  of  other  work  along  the  same  line  may  be 
found  in  E.  S.  R.,  15,  p.  473. 

Apple  growing  in  Tasmania,  J.  Knight  (Jour.  Dept.  Agr.  Victoria,  2  (1904), 
No.  8,  pp.  744-748). — An  account  of  the  methods  of  planting,  cultivating,  and  han- 
dling apples  in  Tasmania.  « 

The  avocado  in  Florida;  its  propagation,  cultivation,  and  marketing,  P. 
H.  Rolfs  (  U.  S.  Dept.  Agr.,  Bureau  of  Plant  Industry  Bui.  61,  pj).36,pls.  4,  figs.  9). — 
The  author  presents  a  summary  of  present  knowledge  of  the  avocado  and  indicates 
lines  of  improvement.  The  word  avocado  is  preferred  for  this  fruit,  which  is  also 
known  as  alligator  pear,  aguacate,  etc.  It  is  at  present  grown  only  to  a  limited 
extent  in  southern  Florida.  It  is  being  shipped  to  northern  markets  as  a  salad  fruit 
and  is  gaining  in  popularity. 

Some  figures  are  given  showing  the  great  variation  in  fruit  and  yields  obtained 
from  seedling  trees.  Of  an  orchard  of  160  trees,  5  years  old,  47  trees  bore  no  fruit  at 
all;  41  trees  bore  from  1  to  12  fruits;  22  bore  a  crop  of  more  than  12  fruits,  9  of  which 
bore  a  total  of  595  fruits,  or  slightly  over  half  the  crop.  Of  the  63  trees  that  have 
fruited  in  the  orchard  only  2  combined  good  qualities  in  such  a  way  as  to  be  of 
special  merit. 

In  order  to  avoid  this  great  variation  in  quality  of  fruit  and  yield  the  use  of  budded 
and  grafted  trees  is  advocated,  and  these  methods  of  propagating  are  described.  The 
bulletin  contains  directions  for  marketing  the  fruit  and  an  account  of  the  diseases 
affecting  it.  Budding  is  considered  the  most  desirable  way  of  propagating,  and  crown 
working  is  preferable  to  top  working.     Pear  and  oblong  shaped  fruits  are  most  desir- 
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able  with  the  color  preferences  as  follows:  Yellow,  scarlet,  green,  brown.  Fruit 
which  ripens  during  December  or  later  brings  the  highest  prices. 

Improving  fruits  by  bud  selection,  A.  T.  Jordan  (Amer.  Agr.,  74  (1904),  No.  9, 
p.  160}  — A  large  number  of  instances  are  cited  to  show  the  variation  in  productive- 
ness, earliness,  and  quality  of  a  number  of  different  trees  of  the  same  variety  of  fruit, 
thus  leading  to  the  conclusion  that  propagation  by  budding  should  be  done  by 
selecting  buds  from  those  trees  only  which  show  decided  merit. 

Fruit  without  blossoms,  W.  F.  Neheing  and  E.  C.  Johnston  (  West.  Fruit  Grower, 
15  (  1904),  No.  7,  p.  £). — The  authors  in  separate  articles  cite  several  instances  of  apple 
trees  which  bear  fruit  without  blossoming.  Mr.  Nehring  states  that  "seedless,  core- 
less,  and  bloomless  apples  are  all  one  and  the  same  thing,  and  have  been  known  for 
40  years  or  more."  He  gives  the  addresses  of  two  gentlemen  who  can  furnish  buds 
for  grafting,  and  states  that  these  trees  must  be  planted  among  other  trees  to  be 
pollenized. 

The  olive  growers'  convention  at  Sfax,  Deloupy,  Pouget,  and  Trabut  (Le 
concours  oleicole  de  Sfax.  Govt.  Gen.  Algeria,  1904,  pp.  49,  figs  28). — An  account  of 
the  olive  industry  at  Sfax,  with  special  reference  to  the  manufacture  of  olive  oil. 
Descriptions  and  illustrations  are  given  of  much  of  the  machinery  used  in  the  manu- 
facture of  oil.  Notes  on  the  preservation  of  olives,  on  the  treatment  of  olives  for  the 
prevention  of  certain  diseases,  etc.,  are  included. 

Report  of  new  fruits,  W.  T.  Macoun  ( Ontario  Fruit  Growers'  Assoc.  Rpt.  1903, 
pp.  121-124,  fig-  1)  ■ — Descriptions  are  given  of  a  number  of  varieties  of  seedling  fruits 
of  pears,  plums,  peaches,  grapes,  and  raspberries  which  have  been  sent  to  the  author 
for  examination.  An  illustration  is  given  showing  some  of  Doctor  Saunders'  hybrids 
from  Pyrus  baccata. 

New  fruits,  H.  L.  Hutt  (Ontario  Fruit  Growers'  Assoc.  Rpt.  1903,  pp.  118-120). — 
The  author  describes  a  number  of  seedling  apples,  peaches,  plums,  and  gooseberries 
which  are  considered  of  merit. 

Influence  of  grafting  on  the  posterity  of  the  scion,  Jurie  (Jardin,  18  (1904), 
No.  413,  p.  221,  figs.  2). — Seed  saved  from  an  eggplant  grafted  on  the  tomato  pro- 
duced a  vegetable  monstrosity,  which  is  figured.  This  result  is  believed  to  suggest 
asexual  hybridity,  and  to  indicate  promising  results  for  this  method  of  hybridizing. 

Successful  new  grafts  in  1904,  L.  Daniel  (Jardin,  18  (1904),  No.  419, p.  230).— 
A  list  is  given  of  successful  grafts  made  during  the  season  with  6  families  of  plants. 

Concerning  the  source  of  coffee,  P.  Guigues  (Bui.  Bel.  Pharmacol.,  5  (1903), 
pp.  850-857;  abs.  in  Ztschr.  Untersuch.  Nahr.-  u.  Genussmtl.,  7  (1904),  No.  9,  p.  560). — 
A  descriptive  article. 

Yerba  mate,  a  substitute  for  coffee  and  tea,  L.  H.  Ayme  (Dept.  Com.  and 
Labor,  Mo.  Consular  Rpts.  1904,  No.  286,  pp.  56,  57). — An  account  is  given  of  the 
preparation  and  use  in  Brazil  of  the  tea  obtained  from  Ilex  paraguayensis,  known  as 
Yerba  mate.  It  is  believed  that  the  peculiar  bitter  and  smoky  taste  of  Yerba  mate 
is  due  to  present  methods  of  curing  the  leaf,  and  that  by  the  use  of  iron  and  copper 
pans  for  drying  a  better  quality  of  product  can  be  secured.  Mate  is  said  to  have  all 
the  good  qualities  of  coffee  and  tea  as  a  mild,  stimulating  health  beverage,  without 
the  disadvantages  of  either. 

Tea  manufacturing  (Japan  in  the  Beginning  of  the  20th  Century.  Tokyo:  Imperial 
Japanese  Commission  to  the  Louisiana  Purchase  Exposition,  1904,  pp.  151-158). — An 
account  of  the  history,  present  condition  of  the  industry,  the  kinds  of  tea  grown  in 
Japan,  and  the  markets. 

A  report  by  the  controller  of  the  experiment  station,  Peradeniya,  H. 
Wright  (Circs,  and  Agr.  Jour.  Boy.  Bot.  Gard.,  Ceylon,  2  (1903),  No.  4,  PP-  93, 
pis.  4). — This  is  the  first  annual  report  of  this  station  and  is  devoted  mainly  to  cacao. 
The  station  contains  about  150  acres  and  is  densely  covered  with  timber.  The  ground 
has  been  platted  and  an  inventory  is  given  of  the  number  and  kinds  of  trees  on  each 
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plat.  In  addition  1"  aboul  60,000  cacao  trees,  the  inventory  shows  an  abundance  of 
cocoanut,  arecanut,  crotons,  pepper,  arnatto,  coffee,  sapan,  Ceara  and  Castilloa  rub- 
ber, cardamoms,  castor-oil  plants,  citrionella,  nutmeg,  orange,  lime,  and  many  other 
kinds  of  useful  trees  growing  on  the  different  plats,  in  all  26,746  trees. 

At  the  opening  of  the  station  the  cacao  fungus,  Nectria  sp.,  had  vigorously  attacked 
about.  96  per  cent  of  the  trees.  This  has  been  combated  by  clearing  out  shade  trees 
so  that  the  sunlight  may  penetrate,  by  excision  of  the  cankered  bark,  and  by 
spraying  with  various  combinations  of  copper  sulphate  and  lime  or  mud.  Excision 
without  first  letting  in  sunlight  was  only  partially  successful.  Spraying  systematically 
reduced  the  number  of  pods  affected  with  fungus,  but  the  number  of  sprayings  and 
best  method  of  application  remains  to  be  determined. 

Favorable  results  were  secured  with  cacao  by  heaping  together  and  partially  burn- 
ing a  thick  coating  of  leaves,  branches,  cocoanut  husks,  and  empty  cacao  fruits.  The 
final  product  was  then  buried,  with  or  without  a  little  lime,  in  trenches  about  a  foot 
deep.  It  is  believed  this  work  combined  the  good  effects  of  draining,  root  pruning, 
and  manuring.  An  attempt  was  made  to  secure  a  good  curing  of  cacao  seeds  which 
had  been  fermented  inside  the  pod,  and  also  to  obtain  clean,  marketable  seed  with- 
out fermenting.  ' '  In  no  case  did  the  results  obtained  justify  the  change  in  our  method 
of  fermenting  and  curing.  All  the  seeds  which  were  fermented  inside  the  fruit  had 
to  be  placed  along  with  the  'black'  cacao,  owing  to  the  pliable  nature  and  unequal 
color  of  the  substance  of  the  seed.  The  seeds  which  were  cured  without  washing 
had  likewise  to  be  placed  with  the  'black'  cacao;  the  finished  article  had  a  dirty 
appearance  and  was  very  hygroscopic  in  consequence  of  the  soft  pulp  around  the 
seeds  not  being  removed,  and  this  in  its  turn  led  to  the  appearance  of  mold  over  the 
seeds.  On  the  other  hand,  the  unwashed  seeds  had  a  sweet  taste  and  showed  an 
increase  in  weight. ' '  The  various  varieties  of  cacao  in  Ceylon  are  described  and  an 
account  is  given  of  cacao  selection  and  hybridization  experiments  now  under  way. 

Work  in  the  selection,  culture,  and  curing  of  cardamoms  has  been  begun,  and 
experimental  plats  started  of  a  number  of  fiber  plants. 

The  food  of  the  gods,  B.  Head  (London:  R.  Brimley  Johnson,  190S,  pp.  IXA-lli, 
pis.  22,  figs.  40,  charts  3). — This  is  a  popular  account  of  the  early  history  and  culture 
of  cacao,  and  present  methods  of  cocoa  manufacture.  Some  statistical  matter  is  given 
showing  the  production  in  different  countries  of  the  world.  A  detailed  account  is 
given  of  the  model  village  of  Bournville,  England,  where  cocoa  is  manufactured  on 
a  very  large  scale. 

History  of  cocoa,  W.  G.  Mortimer,  trans,  by  H.  B.  Gausseron  (Histoire  de  la 
coca.  Paris:  A.  Maloine,  1904,  pp.  328;  rev.  in  British  Med.  Jour.,  1904,  No.  2267,  p. 
1374). — This  volume,  which  is  an  abridged  translation  of  the  second  edition,  gives  a 
concise  history  of  the  discovery,  characteristics,  and  uses  of  cocoa,  etc. 

Small  fruits  for  1904,  L.  R.  Taft  and  M.  L.  Dean  (Michigan  Sta.  Bui.  213,  pp. 
3-12). — An  account  of  the  growth  during  the  season  with  descriptions  of  24  varieties 
of  strawberries,  10  of  blackberries,  and  3  of  cherries.  Experiments  with  cover  crops 
in  1902  indicate  that  cowpeas  have  no  value  as  a  cover  crop  in  Michigan  orchards 
when  sown  as  late  as  August  1.  Rape  and  flat  turnips  proved  of  doubtful  value  as 
cover  crops.  Crimson  clover  and  mammoth  clover  were  about  equally  valuable. 
Both  oats  and  barley  proved  valuable  as  cover  crops.  Both  made  a  rank  growth 
which  froze  down  during  the  winter  and  formed  a  mulch  which  was  of  much  benefit 
to  the  soil.     Of  these  two  cereals  barley  made  the  stronger  growth  and  is  preferred. 

Some  strawberry  notes,  F.  W.  Card  ( West.  Fruit  Grower,  15  (1904),  No.  8,  pp. 
14,  15,  fig.  1). — The  author  states  that  in  the  growing  of  seedlings  the  Hunn  variety 
has  been  used  extensively  in  crosses  made  and  is  unusually  prepotent.  With  regard 
to  the  sex  of  the  seedlings,  it  has  been  noted  that  where  both  parents  are  perfect  the 
resulting  seedlings  are  almost  wholly  of  the  perfect  kind.     If  one  of  the  parents  is 
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imperfect  the  seedlings  are  likely  to  he  very  evenly  divided  as  regards  sex.     Imper- 
fect blossoms  appear  to  be  much  smaller  than  perfect  blossoms. 

Crosses  between  Win.  Belt  and  wild  strawberries  have  given  very  weak  offspring. 
Strawberries  mulched  with  evergreen  boughs  came  through  the  winter  in  better 
condition  and  started  into  growth  much  better  in  the  spring  than  when  mulched 
with  bog  hay. 

Strawberries,  L.  C.  Corbett  (U.  S.  Dept.  Agr.,  Farmers'  Bui.  198,  pp.  24,  fig*.  14, 
map  1). — Popular  directions  are  given  for  the  propagation  and  field  culture  of  straw- 
berries with  notes  on  varieties  and  on  forcing  strawberries  for  winter  fruit. 

Strawberry  growing,  W.  L.  Howard  [Ann.  Rpt.  Missouri  State  Bd.  Agr.,  36 
{1903),  pp.  260-273,  pis.  3,  figs.  4). — Complete  directions  are  given  for  the  planting 
and  care  of  strawberries  including  directions  for  irrigating,  winter  mulching,  picking, 
packing,  and  marketing. 

Dewberry  record  covering  five  years  at  Puyallup  (Northwest.  Hort.,  17  (1904) , 
No.  9,  p.  196). — A  record  is  given  of  the  number  of  crates,  of  berries  grown  and  tin- 
expenses  each  year  for  5  years  for  an  acre  of  dewberries.  The  average  net  receipts 
for  the  years  1899  to  1903,  inclusive,  were  $243.73  per  acre  per  year. 

Cranberry  production,  A.  J.  Rider  (Ann.  Rpt.  New  Jersey  Stale  Bd.  Agr.,  81 
(1903),  pp.  102-105). — A  historical  account  is  given  of  the  development  of  cranberry 
industry  in  New  Jersey. 

The  profitable  extraction  of  alcohol  from  pressed  grape  husks,  A.  J.  Per- 
kins (Jour.  Agr.  and  I  ml.,  South  Australia,  7  (1904),  No.  11,  pp.  607-614,  figs.  2). — 
From  analyses  made  by  the  author  it  is  estimated  that  the  alcohol  retained  in  the 
husks  of  grapes  after  being  pressed  is  about  4.8  gal.  of  proof  spirit  per  ton  of  fruit,  or 
about  12.25  gal.  of  proof  spirit  per  ton  of  marc.  It  is  believed  that  under  certain 
conditions  the  profitable  recovery  of  this  alcohol  might  be  undertaken  by  systematic 
leaching  in  a  series  of  tanks  in  a  manner  similar  to  that  employed  in  the  extraction 
of  sugar  from  sugar  beets  by  the  diffusion  method,  followed  by  distillation. 

With  a  series  of  5  tanks  and  5  leachings  for  each  tank,  34.662  tons  of  fruit  which 
had  previously  yielded  4.922  gal.  of  wine  averaging  13  per  cent  of  absolute  alcohol, 
an  additional  50  gal.  of  "piquette"  averaging  7.4  per  cent  alcohol,  or  13  per  cent 
proof  spirit,  was  obtained. 

The  fertilization  of  the  vine,  A.  Cimatti  (La  Concimazione  delta  Vile.  Bologna: 
Societa  Tipografica  gid,  Compositori,  1904,  pp.  56,  figs.  9). — Some  experiments  tending 
to  show  the  value  of  commercial  fertilizers  in  Italian  vineyards  are  recorded. 

How  the  raisin  is  seeded,  H.  A.  Crafts  (Home  Sci.  Mag.,  21  (1904),  No.  3, 
pp.  121,  122). — A  description  of  the  process  by  which  raisins  are  seeded  on  a 
commercial  scale. 

Rubber  cultivation  (Planting  Opinion,  9(1904),  No.  13,  pp.266,  267).  —  An 
account,  taken  from  the  Mysore  Gazette,  is  given  by  the  superintendent  of  the 
government  gardens  at  Mysore  of  the  production,  spread,  and  possible  utility  of 
the  rubber  tree  Manihot  glaziovii.  Ceara  rubber  is  said  to  grow  remarkably  well  at 
Mysore.  In  1885,  when  the  first  saplings  were  5  years  old,  tappings  were  made  and 
a  small  ball  of  rubber  obtained,  but  the  flow  of  latex  at  that  time  was  very  feeble. 

In  1904  a  series  of  tapping  experiments  were  again  conducted  with  these  trees, 
which  amply  proved  that  the  Ceara  tree  is  quite  productive  of  latex  in  the  climate 
of  Bangalore.  From  one  single  tree  a  yield  of  7  lbs.  of  rubber  was  obtained  in  one 
year,  and  the  tree  did  not  appear  to  be  in  the  slightest  exhausted.  This  tree  was 
15  or  16  years  old,  and  was  tapped  83  times  during  the  year. 

The  results  of  the  season's  experiments  in  tapping  are  believed  to  show  that  at 
15  years  of  age  and  upwards  every  woody  part  of  the  tree,  including  root-limbs,  is 
well  charged  with  latex.  Trees  of  the  same  age  are  not  equally  productive.  The 
ro<  (t-lind)s  are  productive  of  latex  when  the  trunk  is  nearly  exhausted,  and  vice  versa. 
The  latex  has  been  found  to  flow  most  freely  from  6  to  8  a.  in.,  and,  excepting  in 
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wet   weather,   trees   may  be  safely  tapped  at  short   intervals  all  the  year  round. 
Tapping :e  a  week  would  give  a  good  average  return  of  rubber. 

The  present  crude  methods  of  tapping  are  considered  wasteful  and  should  be 
replaced  by  an  approved  method,  using  proper  tools  and  implements.  The  besl 
season  for  tapping  the  trunk  is  from  July  to  January,  when  the  tree  is  in  leaf.  "Tap- 
ping the  bark  deeply,  or  slashing  and  scoring  it  obliquely  to  swell  a  central  stream, 
fails  to  produce  the  best  flow  of  latex,  while  it  undoubtedly  injures  the  tree,  but 
when  punctured  and  scored  to  the  depth  of  \  in.  in  the  early  morning  the  flow  is 
usually  well  sustained  for  a  couple  of  hours." 

The  gutta-percha  and  rubber  of  the  Philippine  Islands,  P.  L.  Sherman,  Jr. 
{Philippine  Dept.  Int.,  Bureau  God.  Lab.  [Pw6.],  1903,  No.  7.  pp.  48,  pis.  41,  maps 
2).— A  study  is  given  of  the  gutta-percha  and  rubber  industries  of  the  Philippine 
Islands  based  upon  investigations  carried  on  under  the  direction  of  the  Bureaus  of 
Forestry  and  of  Government  Laboratories,  a  preliminary  report  of  which  was  made 
in  the  Report  of  the  Forestry  Bureau  for  1902  (E.  S.  R.,  14,  p.  1079). 

The  trees  producing  gutta-percha  are  said  to  be  among  the  largest  and  most  strik- 
ing of  the  forest  trees  of  the  islands.  The  author  recognized  10  species',  9  of  which 
belong  to  the  genus  Palaquium  and  one  to  Payena.  The  geographical  distribution 
and  characteristics  of  the  different  trees  are  given,  after  which  the  author  describes 
methods  of  collecting  and  marketing  their  product.  The  physical  and  chemical 
properties  of  various  samples  of  gutta-percha  are  shown  and  notes  given  on  the  prop- 
agation of  the  trees.  The  results  of  investigation  on  the  propagation  of  the  trees  and 
scientific  methods  of  collecting  as  worked  out  in  Java  and  elsewdiere  are  given. 

The  rubber-producing  plants  of  the  Philippines  are  all  vines,  no  true  rubber  trees 
being  thus  far  recognized  as  indigenous  to  the  islands.  Two  species  of  vines  are  said 
to  be  well  distributed,  Parameria  philippinensis  and  an  undetermined  species,  both 
yielding  a  good  grade  of  rubber.  The  methods  of  collecting  rubber  are  described 
and  the  Philippines  are  discussed  as  a  rubber-producing  country  through  the  utili- 
zation of  natural  supplies  and  through  the  introduction  of  foreign  species. 

Gutta-percha  and  rubber,  P.  L.  Sherman,  Jr.,  (Philippine  Com.  Rpt.  1903,  pt.2, 
pp.  393-411,  pis.  41,  maps  2 ).—  This  article  is  essentially  a  reprint  of  Bulletin  No.  7  of 
the  Department  of  Interior,  Bureau  of  Government  Laboratories,  noted  above. 

Result  of  trial  with  patent  palm  nut  cracking  machine  (Rpt.  Bot.  and  Agr. 
Dept.  {Gold  Coast],  1903,  pp.  7,  8).—  An  account  is  given  of  tests  of  a  machine  lately 
placed  on  the  market  for  cracking  the  palm  nut.  With  the  assistance  of  the  machine 
a  hundredweight  of  kernels  was  prepared  for  7  shillings,  while  the  same  amount 
cracked  by  hand  cost  12  shillings.  About  19  per  cent  of  the  nuts  passed  through  the 
machine  unbroken. 

The  action  of  ether  vapor  in  forcing  plants,  J.  Lochot  (Rev.  Llort.  [Paris], 
76  (1904),  No.  11,  pp.  250-252,  jig.  1). — From  a  number  of  trials  in  the  use  of  ether 
vapor  for  forcing  plants,  the  author  draws  the  following  conclusions:  The  action  of 
ether  varies  according  to  whether  the  shrubs  to  be  forced  have  entered  a  state  of 
winter  repose  or  not.  In  the  first  case  etherization  will  advance  the  flowering  period 
only  a  few  days,  while  the  blossoms  will  be  of  equal  luxuriance.  In  the  latter  case 
the  period  of  blossoming  is  hastened  a  half  and  the  flowering  is  much  more  perfect. 
In  a  dry  atmosphere  at  15°  C.  from  100  to  150  gin.  of  ether  per  cubic  meter  may  be 
employed  without  danger,  and  in  a  humid  atmosphere  300  gm.  may  be  used.  The 
duration  of  the  etherization  should  correspond  to  the  time  necessary  for  the  total 
evaporation  of  the  ether.  In  a  dry  atmosphere  24  hours  is  sufficient,  while  in  a 
humid  atmosphere  36  to  48  hours  are  sometimes  necessary.  In  a  dry  atmosphere 
the  temperature  ought  not  to  exceed  15  to  18°  C,  while  in  a  humid  atmosphere  it 
may  reach  22  to  25°  C.  without  danger.  The  most  striking  results  have  been 
obtained  in  the  forcing  of  lilacs.  The  differences  in  favor  of  etherization  with  snow- 
balls ( Viburnum  opulus  sterilis),  Azalea  mollis,  and  Deutzia  gracilis  were  less  notice- 
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able.  Etherization  is  most  effective  early  in  the  season.  After  January  no  benefits 
are  derived  from  the  practice. 

Forcing  plants  by  etherization,  A.  Maumene  (Jardin,  18  (1904),  No.  400,  pp. 
20-22,  figs.  2). — An  account  is  given  of  the  successful  use  of  ether  in  the  forcing  of  a 
number  of  varieties  of  lilacs  and  spirea. 

Growing- bulbs  in  Illinois,  G.  Klehm  (Amer.  Gard.,  25  (1904),  No.  498,  p.  542). — 
The  author  states  that  since  about  1885  they  have  grown  nearly  100,000  bulbs 
annually,  consisting  of  tulips,  narcissi,  and  lily  of  the  valley.  The  ground  selected 
was  of  low,  well-drained,  deep,  black  loam  and  was  heavily  manured  with  stable 
manure..  The  majority  of  the  bulbs  produced  were  not  quite  so  large  as  imported 
bulbs,  but  in  earliness  and  ease  of  forcing,  the  size  of  flower  and  length  of  stem  when 
grown  under  the  same  conditions,  little  if  any  differences  were  observable  With 
the  lily  of  the  valley  the  quality  of  the  flowers,  both  in  size  and  substance  and 
number  of  bells,  was  far  in  excess  of  the  imported  pips. 

Begonia  culture  for  amateurs,  B.  C.  Ravenscroft  (New  York:  Charles  Scribnt ■/•'.•>■ 
Sons,  pp.  90,  pis.  4,  Jigs.  13). — Popular  directions  are  given  for  the  cultivation  of 
begonias  under  glass  and  in  the  open  air. 

Report  of  the  committee  on  school  gardens  and  children's  herbariums  for 
the  year  1903,  H.  L.  Clapp  (Trans.  Massachusetts  Hort.  Soc.  1903,  II,  pp.  239-268, 
figs.  13). — The  character  of  the  work  carried  on  at  several  schools  in  Massachusetts 
in  growing  vegetables  and  flowers  in  school  gardens  is  outlined  in  more  or  less  detail 
and  illustrated,  and  a  list  of  the  prizes  and  gratuities  awarded  for  the  children's 
herbariums  given. 
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Sylvicultural  features  of  Larix  americana,  Grace  E.  Cooley  (Forestry  Quart., 

2  (1904),  No.  3,  pp.  148-160). — Attention  is  called  by  the  writer  to  the  American 
larch,  which,  although  known  to  be  a  vigorous  grower,  seems  to  have  been  neglected 
by  foresters  and  others.  The  investigations  upon  which  the  paper  was  based  were 
principally  carried  on  in  Hancock  County,  Maine,  but  additional  observations  were 
reported  from  a  number  of  points  in  northern  Indiana  and  elsewhere.  The  general 
distribution  of  the  species  throughout  the  western  hemisphere  is  indicated  and  the 
characteristics  of  growth  described. 

In  general  the  tree  is  closely  associated  with  swamp  localities,  although  the  author 
states  that  it  grows  readily  in  any  situation  where  there  is  sufficient  freedom  of  soil 
and  air  for  its  development.  The  tree  does  not  bear  shade  well  and  on  this  account 
is  not  well  adapted  to  a  mixed  growth.  According  to  a  number  of  measures  given 
the  species  is  of  rapid  development  when  compared  with  other  coniferous  trees, 
specimens  of  45  years  being  more  than  60  ft.  in  height  and  18  in.  in  diameter. 

The  larch  fruits  abundantly  and,  if  given  sufficient  sunlight,  thrives  where  many 
other  seedlings  would  not  grow.  This  is  a  very  important  consideration,  as  the 
species  can  only  establish  itself  in  ground  unoccupied  by  other  trees.  A  number  of 
points  are  mentioned  which,  the  author  expresses  the  hope,  should  be  further  eluci- 
dated by  study  on  the  part  of  foresters,  ecologists,  and  others. 

A  farm  woodlot,  F.  A.  Waugh  (Massachusetts  Sta.  Bid.  97,  j)p.  19,  Jigs.  13). — A 
description  is  given  of  the  woodlot  belonging  to  the  Department  of  Horticulture  of 
the  Massachusetts  Agricultural  College,  the  author  seeking  to  set  forth  by  concrete 
example  the  results  of  practical  forestry  under  conditions  which  are  typical  of  nearly 
the  whole  of  Massachusetts  and  large  areas  in  neighboring  States. 

The  woodlot  in  question  has  been  a  source  from  which  was  obtained  stove  wood, 
fencing,  lumber,  etc.,  and  contains  12.5  acres.  The  quality  of  the  land  is  rather 
better  than  that  which  would  ordinarily  be  used  as  a  farm  woodlot,  but  otherwise  the 
conditions  are  believed  to  be  typical.  The  species  of  trees  grown  in  greatest  abun- 
dance were  chestnut,  white  oak,  red  oak,  hard  maple,  yellow  and  white  birch, 
larch,  Scotch  pine,  and  hemlock,  with  small  quantities  of  other  species. 
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The  mixture  of  species  in  u  woodlot  is  encouraged  by  the  author  on  account  of  the 
easier  management  and  greater  variety  of  forest   products.     Different  portions  of 

the  \\ Uo1  are  illustrated  in  the  photographic  reproductions  and  suggestions  given 

for  the  improvement  of  the  different  tracts  by  thinning,  pruning,  planting,  etc. 

Forest  belts  and  notes  on  the  arboretum,  YV.  T.  Macoon  (  ( 'anada  Expt.  /■arm* 
Rpts.  1903,  pp.  121-125). — A  brief  report  is  given  on  the  present  condition  of  the 
trees  in  the  forest  belts  which  are,  on  the  whole,  said  to  be  quite  satisfactory.  A  list 
is  given  of  some  of  the  more  important  trees,  shrubs,  and  herbaceous  perennials  grow- 
ing in  the  arboretum,  and  descriptions  given  of  a  number  which  are  attractive  on 
account  of  their  foliage,  bark,  or  fruit. 

Trees  and  shrubs,  A.  jMackav  (Canada  Expt.  Farms  Rpis.  1903,  />/>.  384-389). — 
A  list  is  given  of  trees  and  shrubs  which  have  proved  hardy  and  satisfactory  in 
growth  at  the  Indian  Head  Farm  and  which  are  recommended  for  cultivation 
throughout  the  territories.  A  list  is  also  given  of  the  species  and  varieties  now  under 
observation,  together  with  the  date  of  planting  and  notes  on  relative  hardiness. 

Exhibit  of  tree  planting  on  a  model  prairie  farm  at  the  Louisiana  Pur- 
chase Exposition,  G.  Pinchot  (U.  S.  Dept.  Ayr.,  Bureau  of  Forestry  ('in:  29,  pp.  8, 
fig.  1). — The  author  describes  the  open-air  exhibit  of  the  Bureau  of  Forestry, 
which  is  designed  to  illustrate  the  use  of  forest  trees  for  windbreaks,  hedges,  and 
woodlots  in  the  prairie  States.  The  relative  location  and  extent  of  woodlots,  hedges, 
and  windbreaks  have  been  planned  with  reference  to  the  actual  needs  and  conditions. 
Different  systems  of  planting  and  different  species  of  trees  are  suggested  for  mixtures 
suitable  for  the  different  parts  of  the  country.    . 

Practical  assistance  to  users  of  forest  products,  <i.  Pinchot  (  U.  S.  Dept.  Agr., 
Bureau  of  Forestry  Circ.  28,  pp.  2). — A  statement  is  given  of  the  conditions  under 
which  the  Bureau  of  Forestry  offers  its  assistance  in  the  study  of  problems  relating 
to  the  selection,  testing,  handling,  seasoning,  and  preservative  treatment  of  con- 
struction and  other  timbers,  and  the  form  of  agreement  upon  which  these  coopera- 
tive investigations  are  carried  on  is  also  given. 

DISEASES  OF  PLANTS. 

A  soft  rot  of  the  calla  lily,  C.  O.  Townsend  (  U.  S.  Dept.  Ayr.,  Bureau  of  Plant 
Industry  Bui.  60,  pp.  47,  ph.  9,fiys.  7).- — An  account  is  given  of  a  serious  disease  of 
the  calla  lily  which  has  been  under  the  author's  observation  since  1899.  This  dis- 
ease has  made  its  appearance  in  various  parts  of  the  United  States  where  callas  are 
cultivated  and  has  caused  great  loss  to  the  growers. 

A  number  of  greenhouses  where  the  disease  was  reported  were  visited  by  the 
writer,  who  found  the  callas  rotting  usually  at  or  just  below  the  surface  of  the  ground. 
The  disease  sometimes  extends  down  into  the  conn,  sometimes  upward  into  the 
leaves,  and  frequently  in  both  directions.  Occasionally  it  seems  to  start  in  the  edge 
of  the  leafstalk,  in  the  flower  stalk,  or  in  the  underground  part  of  the  corm,  but 
usually  it  appears  at  the  end  of  the  corm  at  or  near  the  surface  of.  the  ground. 

When  a  diseased  corm  is  cut  open  the  healthy  part  is  found  nearly  wmite,  while 
the  diseased  part  has  a  brownish  color  and  is  soft  and  watery.  When  the  leaves  are 
involved  the  petioles  become  slimy  without  immediately  losing  their  green  color  and 
as  the  disease  progresses  it  extends  toward  the  center  of  the  petiole  interfering  with 
the  transfer  of  material  between  the  corm  and  the  leaf,  the  edges  of  the  leaf  becom- 
ing pale  and  later  brown.  Pale  spots  becoming  brown  appear  in  the  leaf  blade  and 
finally  the  whole  leaf  becomes  brown  and  dead.  Sometimes  the  disease  develops  so 
rapidly  that  the  leaf  rots  off  at  the  base  and  falls  over  without  losing  its  green  color. 
When  the  disease  has  progressed  far  enough  to  attack  the  flower  stalk,  the  flower 
turns  brown  and  the  stalk  without  losing  its  color  eventually  falls  over. 

If  the  conditions  for  the  development  of  the  disease  are  unfavorable  after  the  conns 
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are  affected,  the  softened  spots  will  dry  up,  sinking  below  the  surrounding  portion 
of  the  conn,  and  in  these  places  the  organism  causing  the  disease  will  remain  dormant 
until  the  conditions  for  its  development  again  become  favorable.  In  this  way  the 
"  disease  is  carried  over  from  season  to  season  and  may  be  transported  over  long 
distances. 

A  microscopical  examination  of  the  affected  parts  shows  an  abundance  of  bacteria 
and  the  morphological  characters  of  the  organism  and  its  physiological  character- 
istics, as  shown  when  grown  on  different  media  and  under  varying  conditions,  are 
described.  Comparisons  have  been  made  between  the  organism  causing  this  disease 
and  those  known  to  cause  a  number  of  similar  plant  diseases,  but  the  organism  of 
the  calla  lily  differs  very  materially  from  the  others  and  it  is  proposed,  therefore,  to 
call  it  Bacillus  aroidex  n.  sp.,  the  technical  characters  of  which  are  given. 

The  origin  and  spread  of  the  disease  are  described,  and  it  is  said  that  the  spread 
from  plant  to  plant  within  the  house  seems  to  be  accomplished  mainly  through  the 
soil.  The  spread  of  the  disease  over  long  distances  is  accomplished  as  described 
above.  The  nature  of  the  soil  seems  to  have  an  influence  on  the  spread  of  the 
disease,  as  soils  rich  in  vegetable  matter,  filled  with  humus,  and  containing  a  large, 
amount  of  moisture  favor  the  rapid  multiplication  of  the  organisms. 

Experiments  were  conducted  with  a  number  of  fungicides  for  preventing  the 
disease,  none  of  which  were  entirely  successful.  The  application  of  lime  and  lime 
and  sulphur  retarded  the  progress  of  the  disease  and  in  a  few  cases  seemed  to  have 
entirely  eradicated  it.  As  the  disease  did  not  seem  to  be  controlled  by  the  usual 
methods  of  attention  to  the  soil,  it  was  found  that  by  changing  the  soil  every  3  or  4 
years  and  carefully  selecting  the  conns  for  planting,  the  disease  may  be  held  in  check. 
The  organism  causing  this  rot  was  found  able  to  attack  a  large  number  of  raw  vegeta- 
bles, producing  a  soft  rot  in  them,  and  on  this  account  care  should  be  taken  not  to 
throw  any  decayed  or  partly  decayed  callas  where  vegetables  are  stored  or  grown. 
It  does  not  attack  tree  fruits  readily,  and  is  not  likely  to  produce  fruit  rots. 

Diseases  of  ginseng-,  J.  M.  Van  Hook  (New  York  Cornell  Sta.  Bui.  219,  pp.  165- 
186,  Jigs.  25). — It  has  been  generally  claimed  that  the  ginseng  plant  is  practically 
free  from  fungus  enemies,  and,  while  this  may  be  true  in  a  wild  state,  a  single  sea- 
son's study  of  the  cultivated  plant  has  shown  that  it  is  subject  to  a  number  of  very 
serious  diseases.  One  of  the  most  destructive  is  the  wilt  of  the  old  ginseng  plants, 
which  may  be  readily  recognized  by  the  wilting  of  the  foliage  and  the  discoloration 
of  the  roots  and  rootstocks  when  observed  in  section.  This  disease  is  attributed  to 
a  species  of  Acrostalagmus,  which,  while  slightly  differing  from  A.  albus,  is  not 
considered  sufficiently  different  to  warrant  its  description  as  a  new  species.  The 
investigations  so  far  carried  on  with  this  disease  seem  to  indicate  that  it  spreads 
through  the  soil  and  that  probably  by  the  selection  of  resistant  varieties  it  can  be 
most  profitably  combated. 

Wilts  of  seedlings  are  also  described,  one  of  which  results  in  the  damping  off  of 
young  plants  caused  by  attacks  of  Rhizoctonia.  In  a  second,  which  is  called  an  end 
rot,  the  lower  end  of  the  seedling  is  involved,  the  root  shrivels,  and  the  stalk  and 
leaves  finally  die,  while  a  third  form,  which  has  been  known  to  cause  serious  loss, 
especially  in  the  seed  beds,  is  due  to  species  of  millipedes. 

Ginseng  is  also  reported  to  be  subject  to  attacks  of  nematodes,  which  produce  their 
characteristic  effects  upon  the  roots.  Where  the  ground  is  open  and  subject  to  heavy 
freezing,  there  is  not  believed  to  be  much  danger  from  this  pest;  but  where  it  receives 
mulching  or  protection  from  the  cold,  the  freezing  will  not  destroy  the  nematodes. 

A  black  rot  of  ginseng  due  to  a  species  of  Alternaria  is  described,  as  well  as  a  soft 
rot  which  has  not  yet  been  definitely  determined  as  due  to  any  specific  cause.  In 
the  soft-rot  disease  the  roots  decay  very  rapidly,  becoming  sticky  and  ill-smelling. 
A  species  of  Fusarium,  as  well  as  bacteria,  are  usually  present  in  great  abundance, 
and  the  foliage  is  attacked  by  a  species  of  Botrytis,  but  as  yet  the  definite  cause  of 
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the  root  rot  has  not  been  determined.  A  leaf  spot  caused  by  Alternaria  is  described 
at  some  length,  and  the  injury  caused  by  snails,  scale  insects,  and  stem  borers  is 
noted. 

Investigations  on  the  prevention  of  Botrytis  cinerea,  P.  de  la  Bathie  (Rev. 
Vit.,  21  (1904),  No.  540,  pp.  433-43S). — An  account  is  given  of  a  series  of  experiments 
for  the  prevention  of  the  gray  rot  of  grapes  due  to  Botrytis  cinerea.  A  vineyard  was 
divided  into  3  zones,  the  vines  of  one  of  which  were  sprayed,  the  second  sprayed 
and  the  diseased  leaves  removed,  while  in  the  third  the  vines  had  all  the  diseased 
leaves  removed  but  were  not  sprayed.  The  fungicides  used  were  a  trade  preparation 
known  as  "  Matarotine, "  a  mixture  of  alum  and  lime,  a  solution  of  permanganate  of 
potash,  a  simple  solution  of  alum,  powdered  gypsum,  and  a  mixture  of  lime  and 
aluminum  sulphate. 

The  disease  appeared  at  2  distinct  epochs,  the  first  between  July  18  and  31  and  the 
second  at  a  considerable  interval.  None  of  the  treatments  were  efficient  in  prevent- 
ing its  attack.  The  removing  of  the  diseased  leaves  combined  with  the  application 
of  the  fungicides  appeared  to  slightly  reduce  the  disease,  but  only  to  a  very  limited 
extent.  In  the  investigations  reported  upon  a  decided  difference  was  noted  in  the 
resistance  of  different  varieties  toward  the  fungus,  and  investigations  will  be  continued 
along  the  line  of  disease  resistance. 

Investigations  of  the  brunissure  of  grapes,  L.  Kavaz  (Prog.  Agr.  et  Vit.  (Ed. 
L'Est),  25  (1904),  No.  19,  pp.  568,  569). — The  results  of  some  experiments  conducted 
in  the  vineyard  of  the  School  of  Agriculture  of  Montpellier  for  the  control  of  brunis- 
sure are  given.  In  these  experiments  the  author  pruned  the  stock  in  various  ways, 
cutting  back  some  very  short,  others  as  ordinarily  pruned,  while  a  third  lot  were 
allowed  to  carry  a  great  number  of  canes  with  4  or  more  buds. 

At  fruiting  time  the  stock  bearing  the  least  number  of  grapes  fared  best.  The 
author  maintains  that  brunissure  is  not  due  to  any  fungus,  but  is  a  result  of  over- 
bearing, and  the  intensity  of  the  disease  is  in  proportion  to  the  production  and  total 
growth  of  the  stock.  If  this  hypothesis  is  true,  then  diminishing  the  production  of 
grapes  and  stimulating  the  vegetative  growth  by  the  use  of  fertilizers  rich  in  potash 
will  prevent  the  disease.  It  is  said  that  in  his  study  the  author  is  convinced  that 
brunissure  is  an  infection  of  young  vines  and  its  recent  distribution  and  occurrence 
is  to  be  attributed  to  the  restoration  of  vineyards  which  have  been  destroyed  by  the 
Phylloxera. 

Grape  anthracnose,  P.  Pacottet  (Rev.  Vit,  21  (1904),  No.  525,  pp.  5-8,  pi.  1). — 
An  account  is  given  of  the  grape  anthracnose  due  to  Sphaceloma  ampelinum.  This 
disease  is  said  to  be  widely  distributed  and  at  times  very  serious  in  its  injury  to  the 
grape  crop.  For  its  prevention  the  author  recommends  a  winter  treatment  of  a 
strong  solution  of  iron  sulphate  to  which  is  added  sulphuric  acid.  This  may  be  fol- 
lowed during  the  growing  season  by  applications  of  other  fungicides  as  the  conditions 
of  the  season  require. 

O'idium  and  TJncinula  spiralis,  J.  M.  Gutllon  and  G.  Gouirand  (Rev.  Vit,.,  20 
(1903),  No.  523,  pp.  725-727). — A  review  is  given  of  the  occurrence  of  the  powdery 
mildew  of  the  grape  and  the  relation  between  the  conidial  stage,  O'idium  or  Erysiphe 
tuckeri,  and  the  perithecial  stage,  Uncinida  spiralis,  pointed  out. 

Cultures  of  the  black-rot  fungus,  P.  Viala  and  P.  Pacottet  (Rer.  Vit.,  21  (1904), 
No.  529,  pp.  117-122,  Jigs.  3). — An  account  is  given  of  the  successful  cultivation  on 
artificial  media  of  the  black-rot  fungus  Guignardia  bidwellii. 

Cultures  of  this  fungus  were  obtained  by  using  portions  of  mycelium  separated 
from  affected  grapes,  the  mycelium  and  portions  of  the  pulp  being  transferred  to  the 
culture  medium.  After  8  to  10  days  it  was  found  that  the  mycelium  had  grown 
extensively  and  in  15  days  the  fungus  was  in  the  fruiting  stage.  The  effect  of  acids 
and  sugar  of  different  kinds  on  the  growth  of  the  fungus  is  shown. 

Simultaneous  treatment  for  powdery  and  downy  mildew,  D.  Donon  (Jour. 
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Agr.  Prat,  n.  ser.,  7  (1904),  No.  21,  pp.  678,  679)  .—The  author  recommends  the  addi- 
tion of  sublimed  sulphur  to  Bordeaux  mixture  when  spraying  grapevines,  the 
addition  of  the  sulphur  being  for  the  purpose  of  preventing  the  occurrence  of  the 
powdery  mildew. 

It  is  recommended  that  to  the  ordinary  solution  of  copper  sulphate  should  be 
added  2.5  kg.  of  sublimed  sulphur  thoroughly  mixed  with  the  amount  of  lime  neces- 
sary to  make  100  liters  of  Bordeaux  mixture.  Instead  of  this  preparation  a  second 
is  suggested,  the  addition  of  miscible  sulphur,  which  consists  of  sublimed  sulphur, 
70  per  cent;  carbonate  of  soda,  20  per  cent,  and  powdered  resin,  10  per  cent.  This 
can  be  readily  added  to  a  copper  solution  at  the  rate  of  2.5  kg.  per  100  liters. 

The  use  of  verdigris  for  the  control  of  downy  mildew,  E.  Chuard  and  F. 
Porchet  (Chron.  Agr.  Canton  Vaud,  17  (1904),  No.  12,  pp.  351,  352).— In  reply  to 
numerous  inquiries  regarding  the  use  of  neutral  acetate  of  copper  at  the  viticultural 
station,  the  authors  give  a  brief  account  of  the  use  of  this  fungicide,  comparing  it  with 
Bordeaux  mixture. 

The  verdigris  solution  used  was  a  1  per  cent  solution,  and  2  equal  plats  of  grape- 
vines received  a  spraying  of  the  neutral  verdigris  and  Bordeaux  mixture  on  the  same 
day.  Ten  days  later,  heavy  rains  having  fallen,  an  examination  was  made  of  each 
treated  plat,  and  it  was  found  that  the  verdigris  solution  was  more  adherent  than  the 
Bordeaux  mixture.  One  objection  to  the  use  of  this  solution  is  that  there  are  no 
evident  traces  of  its  having  been  applied  to  the  vines.  In  order  to  correct  this, 
numerous  attempts  have  been  made  to  add  neutral  substances,  such  as  white  clay, 
kaolin,  and  carbonate  of  magnesia,  to  show  where  the  fungicide  had  been  sprayed. 
As  yet  none  of  these  have  proved  entirely  satisfactory. 

Simultaneous  treatment  for  preventing  attacks  of  the  grape-fruit  worm 
and  the  downy  mildew,  G.  Martin  (Rev.  ViL,  21  (1904),  Nos.  531,  pp.  177-180; 
532,  pp.  222-225;  533,  pp.  241-243). — The  use  of  a  combined  fungicide  and  insecti- 
cide for  preventing  attacks  of  the  grape-fruit  worm  and  the  downy  mildew  is  recom- 
mended. Directions  are  given  for  the  preparation  and  application  of  a  mixture 
which  consists  of  resin  15  kg.,  caustic  soda  2  kg.,  verdigris  1  kg.,  ammonia  10  liters, 
and  water  100  liters.  This  solution  has  been  successfully  used  by  the  author  in 
spraying  nearly  800,000  vines. 

Grape  phthiriosis,  L.  Mangin  and  P.  Viala  (Rev.  ViL,  21  (1904),  Nos.  532,  pp. 
205-210;  533,  pp.  237-241,  figs.  8). — In  continuation  of  the  previous  report  on  this  dis- 
ease of  grapes  due  to  symbiosis  between  Daclylopius  vitis  and  Bornelina  corium 
(E.  S.  R.,  15,  p.  165),  the  authors  add  a  number  of  facts  to  the  biology  of  the  insect 
and  its  symbiotic  fungus. 

A  note  on  the  gray  rot  of  grapes  in  Algeria,  L.  Trabut  (Rev.  Vit.,  21  (1904), 
No.  544,  PP-  563,  564,  fig.  1). — Attention  is  called  to  the  fructification  of  Botrytis cinerea 
on  various  portions  of  grapevines  and  particularly  to  the  lesions  caused  by  the  fungus 
on  the  petioles  and  adjacent  portions  of  the  vines. 

The  chlorosis  of  fruit  trees  and  its  treatment,  J.  Lochot  (Rev.  Hort.  [Paris], 
76  (1904),  No.  10,  pp.  236,  237).— The  use  of  sulphate  of  iron  for  the  prevention  of 
chlorosis  is  commented  upon,  this  chemical  being  used  not  only  to  water  about  the 
roots,  but  also  as  a  spray  to  the  leaves.  When  used  in  too  strong  a  solution,  it  fre- 
quently injures  the  foliage  to  a  very  considerable  extent. 

The  author  describes  a  treatment  which  consists  of  thoroughly  spraying  the  trees 
late  in  autumn  with  a  concentrated  solution  of  copper  sulphate.  This  treatment  has 
been  successfully  applied  in  a  number  of  instances,  and  it  is  further  recommended 
for  the  horizontal  branches  of  the  trees  that,  cutting  through  the  bark  at  intervals  of 
about  a  foot,  will  aid  in  admitting  the  iron  salt  to  the  tree  and  obtain  more  rapid 
results.  Another  method  mentioned  is  that  of  boring  small  holes  into  the  affected 
trees  and  putting  from  4  to  12  gm.  of  sulphate  of  iron  into  the  tree  trunk. 
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Investigations  of  rusts,  M.  A.  Caeleton  (U.  S.  Dept.  Agr.,  Bureau  of  Plant 
Industry  Bui.  68,  pp.  82,  pis.  ;.'l— An  account  is  given  of  experiments  and  observa- 
tions on  various  rusts  in  continuation  of  the  work  reported  in  Division  of  Vegetable 
Physiology  and  Pathology  Bulletin  16  (E.  S.  R.,  11,  p.  942).  Notes  are  given  rela- 
tive to  the  rusts  of  a  number  of  plants  of  economic  importance,  while  others  serve  to 
elucidate  some  disputed  points  in  the  life  history  of  the  fungi.  The  studies  include 
those  of  Euphorbia  rust,  sunflower  rust,  crown  rust  of  oats,  black  stem  rust  of  red- 
top,  willow  and  cottonwood  rusts,  etc. 

The  author  concludes  from  his  investigations  that  the  rust  occurring  on  the  com- 
mon sunflower  is  identical  with  that  on  Helianthus  mollis  and  IT.  petiolaris,  and  is 
probably  distinct  from  that  occurring  on  IF.  tuberosus.  Investigations  on  the  crown 
rust  of  oats  serve  to  show  the  connection  of  the  jecidial  form  on  Rhamnus  and 
the  identity  of  the  crown  rust  of  oats  with  the  forms  known  to  occur  on  Phalaris 
caroliniana  and  Arrhenatherum  elatius. 

Brief  accounts  are  given  of  attempts  by  the  author  to  segregate  to  their  host  plants 
a  number  of  species  of  rusts,  and  notes  are  given  on  the  winter  resistance,  emergency 
adaptations,  and  perennial  species  of  a  number  of  rusts. 

Diseases  of  fruits,  W.  T.  Macoun  (Canada  Expt.  Farms  Rj^ts.  1903,  pp.  106, 
107). — Brief  notes  are  given  on  the  apple-spot  fungus,  the  ripe  rot  or  brown  rot  of 
peaches  and  plums,  peach-leaf  curl,  and  the  black  rot  of  grapes.  These  diseases  are 
briefly  described  and  suggestions  given  for  their  prevention. 

Spraying1,  W.  T.  Macoun  (Canada  Expt.  Farms  Rpls.  1903,  pp.  104-106).—  Notes 
are  given  on  experiments  in  spraying  apple  trees  for  the  prevention  of  fungus  and 
insect  attacks.  The  formula  recommended  consists  of  copper  sulphate  4  lbs., 
unslaked  lime  4  lbs.,  Paris  green  4  oz.,  and  water  40  gal.  Experiments  are  also 
reported  of  the  use  of  a  dust  spray  similar  to  that  described  in  Missouri  Station 
Bulletin  60  (E.  S.  R.,  15,  p.  166). 

The  experiments  conducted  by  the  author  seemed  to  indicate  that  the  powdered 
form  was  less  satisfactory  than  where  the  usual  liquid  Bordeaux  mixture  was 
employed.  It  is  believed,  however,  for  orchards  on  rough  ground  or  steep  hill- 
sides where  liquids  are  difficult  of  application  that  the  dust  spray  will  perhaps  prove 
of  value. 

The  use  of  sulphur  fungicides,  E.  Total  (Rev.  Vit.,  21  (1904),  No.  542,  pp. 
494-497). — The  author  recommends  the  addition  of  sublimed  sulphur  at  the  rate  of 
2.5  to  3  kg.  per  100  liters  of  Bordeaux  mixture  for  spraying  to  protect  vines  against 
black  rot,  gray  rot,  powdery  mildew,  etc. 

ENTOMOLOGY. 

Report  of  the  entomologist,  J.  Fletcher  ( Canada  Expt.  Farms  Rpts.  1903,  pp. 
163-211,  figs.  23). — One  of  the  most  important  insect  pests  of  cereals  during  the  year 
was  the  grain  aphis.  Notes  are  given  on  the  prevalence  of  this  pest  in  various  parts 
of  the  Dominion  of  Canada  and  also  on  the  ravages  of  wheat-stem  saw  fly,  Hessian 
fly,  locusts,  and  other  insects  of  cereals. 

The  Criddle  mixture  was  used  successfully  in  destroying  locusts,  but  the  fungus 
disease  was  without  effect.  Considerable  injury  is  reported  from  the  attacks  of  clover- 
seed  midge  and  hop  aphis.  The  best  insecticide  for  the  latter  pest  consists  of  4  to  5 
lbs.  of  soft  soap  and  6  to  8  lbs.  quassia  chips  per  100  gal.  water.  Notes  are  presented  on 
a  large  number  of  insect  pests  of  cabbage,  sugar  beets,  and  other  garden  vegetables  and 
fruits.  The  more  important  fruit  pests  during  the  year  were  oyster-shell  bark-lou.se, 
scurfy  bark-louse,  bud  moth,  apple  aphis,  pear  psylla,  pear-leaf  blister-mite,  and  San 
Jose  scale.  As  a  result  of  a  long  series  of  experiments  it  is  recommended  that  salt 
be  omitted  from  the  lime  sulphur-salt  mixture  in  combating  this  insect.     It  is  also 
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possible  to  prepare  the  mixture  without  boiling.     A  brief  account  is  presented  of 
some  of  the  more  important  insects  of  shade  trees. 

A  report  is  given  by  J.  Fixter  on  the  apiary.  Good  results  were  had  in  protecting 
bee  colonies  in  winter  by  surrounding  the  hives  with  layers  of  brown  building  paper 
and  oil  paper.  The  colonies  of  bees  kept  over  open  pails  of  water  showed  no  bad 
effects  from  exposure  to  moisture.  Good  results  were  had  in  feeding  bees  on  maple 
sugar,  honey,  and  a  mixture  of  candied  honey  and  sugar.  In  treating  bee  colonies 
for  foul  brood,  excellent  results  were  had  by  the  McEvoy  method. 

Special  report  of  assistant  superintendent  of  entomology  to  the  board  of 
commissioners,  R.  C.  L.  Perkins  (Hawaiian  Forester  and  Agr.,  1  (1904),  No.  4,  pp. 
75-84). — The  economic  entomologists  of  Hawaii  are  chiefly  occupied  in  preventing 
the  importation  of  injurious  insects  and  in  combating  those  which  are  already 
present.  Brief  notes  are  presented  on  the  organization  and  work  of  the  division  of 
entomology  under  the  Hawaiian  Board  of  Commissioners.  Notes  are  also  given  on 
diseases  of  sugar  cane  as  related  to  the  leaf  hopper  and  on  the  damage  done  to  sugar 
cane  by  fungus  diseases. 

Proceedings  of  the  Entomological  Society  of  Washington  ( Proc.  Ent.  Soc. 
Washington,  6  (1904),  No.  3,  pp.  121-192,  figs.  9)  .—In  this  number  of  the  proceedings 
the  following  subjects  are  discussed:  Two  new  species  of  caddice  flies;  Notes  on  the 
structure  of  the  thorax  and  maxilla?  in  insects,  by  Nathan  Banks;  On  the  species  of 
Sphenophorus  hitherto  considered  as  simplex;  On  the  species  of  Sphenophorus  hith- 
erto considered  as  placidus,  by  F.  H.  Chittenden;  New  Diptera  from  India  and  Aus- 
tralia; New  North  American  Diptera,  by  D.  VV.  Coquillet;  Two  new  forms  of  OZneis; 
Notes  on  synonymy  and  larva?  of  Pyralidfe,  by  H.  G.  Dyer;  Diverse  mosquito  larvse 
that  produce  similar  adults,  by  H.  G.  Dyar  and  F.  Knab;  and  Notes  on  North  Ameri- 
can Aradidse,  with  descriptions  of  two  new  species,  by  O.  Heidemann. 

A  critical  study  of  the  mutation  and  selection  theories  in  relation  to  Lepi- 
doptera,  ('.  Schroder  (Allg.  Ztschr.  Ent,  9(1904),  No.  15-16,  pp. 28 1-297,  jigs.  10).— 
A  critical  review  is  presented  of  the  literature  relating  to  this  subject  in  the  study 
of  Lepidoptera.  The  author  maintains  that  mimicry  and  similar  phenomena  are 
easily  explained  on  the  basis  of  the  theory  of  natural  selection  and  can  not  be  held  to 
militate  in  any  way  against  this  theory. 

Ants  which  live  in  symbiosis  with  plants  in  the  Amazon  region  and  in 
Peru,  A.  Forel  (Zool.  Jahrb:,  Abt.  Syst.,  20  (1904),  No.  6,  pp.  677-707).— A  num- 
ber of  ants  were  collected  by  E.  Ule  along  the  Amazon  and  in  Peru,  and  a  careful 
study  of  these  insects  disclosed  the  fact  that  they  lived  in  symbiotic  relation  with 
various  species  of  plants.  The  different  species  are  described  by  the  author  and 
notes  are  given  on  their  peculiar  habits  of  life.  The  genera  chiefly  represented  are 
Azteca,  Camponotus,  etc. 

The  biology  of  insects,  C.  Kopp  (Jahreshef.  Ver.  Vaterl.  Naturk.Wurttemberg,  60 
(1904),  pp.  344-350). — Notes  are  presented  on  the  habits,  life  history,  and  especially 
on  the  nest  construction  of  Ammophila  sabulosa,  Osmia  bicornis,  and  other  species  of 
insects  and  spiders. 

Agricultural  pests  and  diseases  in  the  Province  of  Bologna,  D.  Cavazza 
and  L.  Zerbini  (Ann.  Uffic.  Prov.  Agr.,  Bologna,  10  (1902-3),  pp.  224-243,  figs.  3).— 
Brief  notes  are  given  on  red  spider,  mites  on  grape  vines,  woolly  aphis,  brown-tail 
moth,  parasitic  fungi,  and  field  mice.  Especial  attention  is  devoted  to  a  discussion 
of  the  methods  of  destroying  the  latter.  The  methods  discussed  are  drowning  by 
submerging,  poisoning,  and  use  of  infectious  diseases.  On  ground  situated  favorably 
for  submersion  this  method  is  very  cheap  and  efficacious.  In  general,  however,  the 
best  results  are  obtained  from  the  use  of  arsenical  and  other  poisons  such  as  strych- 
nine, nux  vomica,  phosphorus,  potassium  cyanid,  etc. 

The  authors  tested  the  method  which  has  lately  given  such  good  results  in  France 
and  which  consists  in  the  use  of  cultures  of  infectious  diseases.     The  results  obtained 
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are  fairly  satisfactory.  A  copy  is  given  of  a  set  of  regulations  adopted  by  the  pro- 
vincial council  for  the  destruction  of  field  mice. 

A  preliminary  list  of  the  insects  of  economic  importance  recorded  from  the 
Hawaiian  Islands,  J.  G.  Kikkaldy  (Hawaiian  Forester  and  Agr.,  1  {1904),  Nos.  6, 
pp.  152-159;  7,  pp.  183-189;  8,  pp.  205-210).— -This  list  is  prepared  for  the  purpose 
of  furnishing  information  regarding  the  number  and  distribution  of  injurious  insects 
in  the  Hawaiian  Islands.  Lists  are  presented  of  Hemiptera,  Orthoptera,  Lepidoptera, 
and  Hymenoptera  of  the  islands  with  bibliographical  references. 

Annual  report  of  the  inspector  of  cocoanut  trees,  1902,  L.  C.  Brown  (Agr. 
Bui.  Straits  ami  Federated  Malay  States,  2  (1903),  No.  5,  pp.  161-163).— The  author 
made  a  study  of  a  cocoanut  grove  in  the  Federated  .Malay  States  and  found  that 
many  trees  were  cut  down  and  left  to  lie  in  a  half-rotten  condition  on  the  ground. 
Such  trunks  serve  as  breeding  places  for  borers  and  other  injurious  insects.  With 
proper  precautions  and  the  application  of  clean  cultural  methods  the  losses  from 
insect  pests  can  be  gradually  reduced. 

Report  of  the  government  entomologist,  E.  E.  (Jreen  (Roy.  But.  Gard.  Ceylon 
Adminstr.  Rpts.  1903,  pt.  4,  pp.  10-18). — Notes  are  given  on  the  habits  and  life  history 
of  a  number  of  injurious  insects,  in  particular  the  more  important  pests  of  tea,  coffee, 
cacao,  rubber,  timber,  etc. 

Further  notes  on  pests  attacking  cotton  in  the  West  Indies,  H.  A.  Ballou 
(  West  Indian  Bui.  4  (1904),  No.  4,  pp-  326-354)-— Detailed  notes  are  given  on  the 
habits,  life  history,  natural  enemies,  and  means  of  combating  the  cotton  worm,  cotton 
stainer,  red  maggot,  Eriophyes  gossypii,  and  various  fungus  diseases  of  cotton.  As  a 
result  of  the  study  of  insect  and  fungus  diseases  of  cotton,  recommendations  are 
made  for  the  culture  of  cotton  according  to  methods  which  will  assist  in  preventing 
the  damage  from  these  pests. 

The  sting  in  the  apple. — The  work  of  the  plum  curculio  in  the  apple,  J.  M. 
Stedman  (MissouriSta.  Bat.  64,  pp.  24,  figs.  10). — During  the  summer  of  1904  a  serious 
attack  of  plum  curculio  on  apples  was  observed  throughout  the  State  of  Missouri. 
Nearly  all  of  the  injuries  were  due  to  the  plum  curculio,  while  a  small  percentage  of 
damage  was  caused  by  the  apple  curculio. 

The  plum  curculio  attacked  the  apples  about  the  middle  of  May  and  became  most 
numerous  in  June.  The  females  make  punctures  for  the  purpose  of  obtaining  food 
and  for  the  purpose  of  oviposition.  About  5  times  as  many  feeding  punctures  were 
observed  as  egg  punctures.  When  the  adult  beetles  appear  later  in  the  season  they 
have  the  habit  of  eating  the  apple  pulp,  making  holes  of  considerable  size.  A  num- 
ber of  punctures  may  be  made  in  the  single  fruit  and  these  punctures  may  serve  as 
points  of  entrance  for  fungus  diseases.  The  plum  curculio  does  not  readily  breed  in 
the  apples.  Apparently  not  more  than  15  per  cent  of  the  eggs  which  are  deposited 
ever  hatch  and  not  more  than  2  per  cent  develop  to  the  adult  condition. 

Detailed  notes  are  given  on  the  life  history  and  habits  of  this  pest  especially  in 
connection  with  apple  orchards.  According  to  the  author's  experience,  the  pests 
may  be  successfully  controlled  by  spraying  with  arsenate  of  lead  once  or  twice  before 
the  blossoms  open  and  3  or  4  times  after  the  blossoms  have  fallen  at  intervals  of  10 
days.  All  windfalls  should  be  destroyed  at  intervals  of  about  7  days  and  the 
orchard  should  be  plowed  and  receive  shallow  cultivation  in  the  middle  of  July  and 
again  in  August. 

Observations  on  the  habits  of  the  asparagus  fly,  P.  Lesxe  (Rev.  Hort.  [Paris'], 
76  (1904),  No.  14,  pp.  332,  333,  fig.  1). — The  asparagus  fly  (Platyparea  pceciloptera) 
has  long  been  known  as  an  enemy  of  asparagus.  The  author  made  a  study  of  the 
habits  and  life  history  of  this  pest.  A  great  variation  was  observed  in  the  time  of 
the  development  of  the  larva?  from  the  egg  stage.  The  deposition  of  eggs  in  the  tis- 
sues about  the  tip  of  growing  stems  of  asparagus  appears  to  indicate  the  possibility 
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of  a  second  brood  of  the  insect.     This  point  will  be  more  carefully  studied  by  the 
author. 

The  cabbage-root  fly  {Jour.  lid.  Agr.  [London],  11  {1904),  No.  6,  pp.  352-355). 
Notes  are  presented  <>n  the  habits  and  life  history  of  Phorbia  brassicie.     In  prevent- 
ing damage  from  this  insect,  the  use  of  tarred  paper  or  cards  around  the  cabbage 
plants,  sprinkling  sand  saturated  with  kerosene  around  the  plants,  and  destruction 
of  badly  infested  cabbages  is  recommended. 

Report  on  the  life  history  and  habits  of  the  imported  brown-tail  moth, 
C.  II.  FERNALDand  A.  II.  Kirkland  (Boston:  Stale  Bd.  Agr.,  1903,  pp.  73, pis.  14).— 
A  historical  account  is  presented  of  the  discovery  of  this  insect  in  America,  its  gradual 
spread,  and  present  distribution,  together  with  notes  on  the  irritation  caused  by  the 
nettling  hairs  of  the  caterpillars  and  the  injury  to  fruit  and  shade  trees. 

The  brown-tail  moth  was  first  noted  in  considerable  numbers  in  this  country  in 
1897  and  has  since  become  distributed  over  a  considerable  portion  of  Massachusetts. 
Copies  are  presented  of  letters  from  various  individuals  who  have  suffered  injuries 
from  the  nettling  hairs  of  the  caterpillars.  The  life  history  of  the  insert  is  described 
in  considerable  detail. 

A  number  of  natural  enemies  of  the  brown-tail  moth  are  known,  including  preda- 
ceous  and  parasitic  insects  as  well  as  birds.  Reliance  must  be  placed,  however,  in 
artificial  remedies,  particularly  web  destruction  during  the  period  from  October  to 
April,  when  these  insects  are  massed  together  in  their  winter  webs.  These  webs  may 
be  very  readily  detected  and  destroyed  with  the  caterpillars.  Other  methods  recom- 
mended consist  in  application  of  arsenical  poisons  and  handing  trees  with  sticky 
substances. 

The  true  gall  gnats  of  the  pear,  V.  Ferraut  (Ally.  Ztschr.  Ent.,  9  (1904),  No. 
15-16,  pp.  -29S-S04). — The  author  discusses  thesynonomy  of  Cecidomyia  nigra,  Sciara 
pyri,  S.  8chmidbergeri,  and  Diplosis  pirivora.  The  habits  and  life  history  of  the  last- 
named  species  are  briefly  described.  In  combating  this  pest  the  author  recommends 
that  infested  pear  trees  be  vigorously  shaken  daily  and  that  all  pears  which  fall  be 
at  once  destroyed. 

A  sugar-cane  leaf  hopper  in  Hawaii,  D.  L.  Van  Dine  (Hawaii  Sta.  Bui.  5,  ]ij>. 
29,  figs.  S). — The  leaf  hopper  which  has  caused  most  damage  to  sugar  cane  in  Hawaii 
has  been  determined  as  Perkinsiella  saccharicida.  This  insect  and  the  cane  borer  are 
considered  as  the  most  destructive  pests  of  sugar  cane. 

Detailed  notes  are  given  on  the  life  history  of  the  leaf  hopper  and  on  the  appear- 
ance of  the  insect  in  its  different  stages.  The  adult  females  injure  the  leaf  during 
oviposition  and  the  young  leaf  hoppers  damage  trie  plants  in  feeding.  The  attack  of 
this  pest  is  also  followed  by  a  fungus  growt  h  belonging  to  the  genus  Spiueronema.  The 
first  symptom  of  the  attack  of  these  insects  is  a  formation  of  reddish  spots  along  the 
midrib  of  the  leaves. 

The  natural  enemies  of  the  leaf  hopper  can  not  be  depended  upon  and  the  control 
of  the  pests  must  be  brought  about  by  artificial  means.  Experiments  were  made  in 
testing  the  value  of  kerosene  emulsion,  lime  dust,  stripping  the  lower  infested  leaves, 
and  collecting  the  leaf  hoppers  by  nets. 

The  results  obtained  by  the  use  of  sprays,  dust  insecticides,  and  nets  were  not  very 
satisfactory.  In  the  level  fields,  however,  before  the  cane  has  attained  a  height  of  3 
or  4  ft.  it  is  believed  that  a  spray  of  kerosene  emulsion  may  be  effectively  delivered. 
In  cases  where  the  black  fungus  is  abundant  on  the  cane  it  is  recommended  that  the 
plants  be  dusted  with  a  mixture  of  lime  and  copper  sulphate.  In  preventing  the 
attacks  of  leaf  hoppers  the  author  recommends  clean  methods  of  cultivation  combined 
with  proper  cultivation  and  the  use  of  fertilizers. 

Means  for  preventing  damage  caused  by  weevils  and  moths  to  stored 
grain,  P.  Gennadius  (Cyprus  Jour.,  1  (1904),  No.  5,  pp.  5-7).— It  has  been  found 
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thai  in  Cyprus  cereals  thrashed  and  placed  in  a  clean  storeroom  early  in  the  season 

are  nol  attacked  by  granary  inserts.     Soi >f  the  fanners  in  Cyprus  scatter  bulbs  of 

squill  over  the  piles  of  grain  in  order  to  prevent  the  attack  of  these  insects.  A  num- 
ber of  other  j >l;ints  such  as  species  of  Origanum,  Inula  viscosa,  etc.,  are  occasionally 
used  for  the  same  purpose. 

The  processionary  moth  of  the  pine  tree,  I*.  Gennadius  (Cyprus  Jour.,  I 
(1904),  No.  '/./'/>.!>.  W).  —  Onethocampa  pityocampa  is  common  along  the  Mediter- 
ranean and  occurs  in  such  numbers  as  to  strip  whole  groves  of  pine  trees  of  their 
foliage.  The  habits  and  life  history  of  this  species  are  briefly  described.  The  cater- 
pillars are  furnished  with  nettling  hairs.  In  combating  the  pest  the  author  recom- 
mends that  branches  bearing  nests  of  the  caterpillars  be  cut  off  and  burned. 

The  Congo  floor  maggot,  J.  E.  Dutton,  J.  L.  Todd,  and  < '.  <  Jhristy  |  British  Med. 
Jour.,  1904,  No.  '.'SI,  pp.  664-666,  figs.  ..'). — A  description  is  given  of  door  maggots 
as  found  in  the  Lower  Congo  region.  These  pests  are  reported  as  attacking  man  for 
the  purpose  of  obtaining  blood.  Experiments  with  maggots  show  that  they  could 
live  also  on  rats  and  guinea  pigs.  Further  experiments  will  be  made  to  determine 
whether  these  larva'  are  capable  of  transmitting  any  form  of  trypanosomiasis.  The 
larva:-  were  identified  as  belonging  to  the  species  Auchmeromyia  luteola. 

What  Government  experts  are  doing  to  destroy  the  boll  weevil,  C.  A.  Wil- 
liams (  World  To-day,  7  (1904),  No.  4,  pp.  1307-1313,  figs.  11).— The  author  briefly 
discusses  the  economic  importance  of  cotton  and  the  great  injury  which  this  industry 
has  suffered  from  the  ravages  of  the  boll  weevil.  Attention  is  called  to  the  work 
outlined  by  this  Department  for  the  control  of  the  boll  weevil  and  brief  hints  are 
given  as  to  future  work  along  this  line. 

The  boll  weevil  in  Texas  (  U.  S.  Dept.  Com.  and  Labor,  Bureau  of  the  Census  Bui. 
10,  pp.  15-17,  fig.  1). — The  history  of  this  pest  is  briefly  outlined  with  notes  on  its 
present  distribution  in  Texas  and  the  amount  of  damage  caused  by  it. 

Tortrix  pilleriana  and  Haltica  ampelophaga,  J.  Perraud  (Rev.  Agr.,  17/.  et 
Hort.,  1  (1903),  No*.  1,  pp.  7-10;  2,  pp.  ,15-35;  5,  pp.  103-110;  8,  pp.  169-172;  11,  pp. 
254-257;  12,  pp.  265-270;  2  (1904),  Nos.  14,  pp.  36,  37;  15,  pp.  52-54).— The  habits 
and  life  history  of  these  insect  pests  of  the  grape  vine  are  discussed  in  great  detail 
and  the  various  methods  used  for  their  destruction  are  described. 

These  methods  consist  in  spraying  with  a  large  variety  of  insecticides,  boiling 
water,  sulphur  fumes,  etc.  The  eggs  may  be  readily  found  and  destroyed  and  vari- 
ous contact  insecticides  are  useful  in  the  destruction  of  the  larva.  For  this  purpose 
particular  mention  is  made  of  tobacco  juice,  black  soap,  kerosene  emulsion,  and 
other  similar  insecticides.  The  moths  may  be  trapped  by  lanterns  and  the  use  of 
sugar. 

A  number  of  insects  prey  upon  both  T.  pilleriana  and  If.  ampelophaga,  and  these 
species  are  briefly  described  by  the  author  with  notes  on  their  distribution  and  rela- 
tive importance.  One  of  the  most  successful  insecticide  operations  in  connection 
with  the  caterpillars  of  T.  pilleriana  is  the  use  of  boiling  water  as  a  spray  during  the 
winter  season. 

The  prey  of  Methoca  ichneumonides,  G.  Adlerz  (Ark.  Zool.,  1  (1904),  No-  S, 
pp.  255-258). — This  species  belongs  to  the  family  Mutillidse  and  its  habits  were 
studied  in  the  central  part  of  Sweden.  The  author  found  that  this  species  could 
attack  and  destroy  the  larvae  of  tiger  beetles. 

Combating  the  olive  fly,  Trabut  (Bui.  Agr.  Algerie  et  Tunisie,  10  (1904),  No.  10, 
p.  227). — The  olive  fly  was  observed  to  be  easily  attracted  by  sweetened  fluids.  A 
successful  attempt  was  therefore  made  to  destroy  these  insects  by  preparing  a  mixture 
of  molasses,  honey,  glycerin,  water,  and  arsenate  of  soda. 

Anobium  paniceum  in  wheat,  A.  Legault  (Bui.  Agr.  Algerie  et  Tunisie,  10  i  1904) , 
No.  11,  p.  233,  fig.  1). — Brief  notes  are  given  on  the  appearance  and  habits  of  this 
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insect.  It  may  be  destroyed  by  subjecting  infested  wheat  to  a  temperature  of  60°  C. 
for  an  hour  or  by  fumigation  with  carbon  bisulphid. 

The  Hessian  fly,  F.  Desprez  (Jour.  Agr.  Prat.,  n.  ser.,  S  (1904),  No.  36,  pp.  319, 
320). — The  injurious  attacks  of  this  insect  are  briefly  noted,  and  an  account  is  given 
of  its  distribution.  The  usual  remedies  have  been  tried  in  controlling  this  just. 
During  the  coining  year  it  is  proposed  to  make  a  further  test  for  the  purpose  of 
studying  the  resistance  of  various  varieties  of  wheat  toward  the  Hessian  fly. 

Pebrine  and  related  micro-sporidia,  A.  Lutz  and  A.  Splendore  (Cenlbl.  Bait, 
u.  Par.,  1.  Alt..  Orig.,  ■'■>'>  (  1904),  A".  5,  pp.  645-650,  pis.  2,  fig.  1). — Species  of  Nosema 
and  related  organisms  were  found  by  the  authors  as  parasitic  in  a  considerable 
variety  of  insects.  These  organisms  are  described  and  notes  are  given  on  their  life 
history,  distribution,  and  economic  importance. 

The  life  history  and  treatment  of  a  common  palm  scale,  H.  E.  Hodgkiss 
(Reprinted  from  Massachusetts  Agr.  Col.  Rpt.  1904,  pp.  12,  ph.  2). — The  life  history 
and  appearance  of  Chrysornphalus  dictyospermi  are  described,  with  notes  on  the 
systematic  position  of  this  insect,  its  food  plants,  economic  importance,  and  methods 
of  combating  it. 

The  author  conducted  a  number  of  experiments  in  fumigating  infested  green- 
houses with  hydrocyanic-acid  gas  for  the  purpose  of  determining  the  proper  quantity 
of  chemicals  to  be  used.  As  a  result  of  these  experiments,  it  is  recommended  that 
0.075  gram,  or  a  maximum  of  0.1  gram  of  cyanid  of  potash,  be  used  per  cubic  foot  of 
space  for  a  period  varying  from  20  to  40  minutes,  according  to  the  amount  of  chem- 
ical used.  Palms  should  be  free  from  moisture,  fumigated  only  after  dark,  and  green- 
houses should  be  properly  ventilated  after  fumigation. 

The  pineapple  scale,  D.  L.  Van  Dine  (Hawaiian  Forester  and  Agr.,  1  (1904),  No. 
5,  pp.  111-114)- — Notes  are  given  on  the  distribution  and  occurrence  of  Diaspis 
bromelise.  The  natural  enemies  of  this  insect  are  considered  to  be  of  no  importance 
to  the  planter.  For  combating  the  pest  the  author  recommends  the  use  of  kerosene 
emulsion  or  resin  wash. 

The  mussel  scale  (Bd.  Agr.  and  Fisheries  [London],  Leaflet  107,  pp.  4,  figs.  2). — 
The  mussel  scale  or  oyster-shell  bark-louse  is  described  and  insecticide  applications 
are  recommended  for  its  destruction.  Notes  are  given  on  the  preparation  and  use  of 
hydrocyanic-acid  gas. 

Plant  lice  {Bd.  Agr.  and  Fisheries  [London],  Leaflet  104,  PP-  3). — A  brief  account 
of  the  life  history,  occurrence,  natural  enemies,  and  artificial  remedies  of  these  pests. 

A  Castilloa  borer,  II.  N.  Ridley  (Agr.  Bid.  Straits  and  Federated  Malay  States,  2 
(1903),  No.  10,  p.  322). — Young  trees  of  the  species  Castilloa  elastica  are  reported  as 
being  greatly  injured  by  a  borer  identified  as  Epepseoles  luscus.  The  beetle  is 
described  and  notes  are  given  on  its  habits.  It  flies  by  night.  The  grubs  may  be 
destroyed  in  the  trunks  of  the  tree  by  means  of  curved  wires  and  insecticides. 

Notes  on  two  insects,  W.  Caetwright  (Jour.  Khediv.  Agr.  Soc.  and  School  Agr., 
6  (1904),  No.  1,  pp.  17-19). — The  larvae  of  Trypela  capitata  were  found  injuring 
oranges  by  feeding  on  the  pulp  of  the  fruit.  In  controlling  this  pest  it  is  recom- 
mended that  fallen  fruit  be  at  once  collected  and  destroyed  and  that  the  soil  under 
infested  trees  be  treated  with  ferrous  sulphate.  The  author  observed  considerable 
injury  to  barley  from  the  attacks  of  Ilylemyia  coarctala.  Stimulating  fertilizers  and 
rolling  of  the  ground  are  recommended  in  controlling  the  pest. 

The  ichneumons  of  Great  Britain,  C.  Morley  (Plymouth:  James  JI.  Keys, 
1903,  pp.  LA-315,  pi.  1,  figs.  19). — It  was  felt  that  this  group  had  not  been  considered 
in  a  monographic  form  in  Great  Britain,  and  the  present  volume  was  therefore  pre- 
pared to  supply  the  demand  for  such  information.  The  various  species  are  described 
and  notes  are  given  on  their  habits,  life  history,  and  means  of  distribution.  A 
gloscary  of  technical  terms  is  added  to  the  volume,  together  with  an  index  of  syno- 
nvms  and  a  list  of  the  hosts  on  which  the  ichneumons  live. 
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[  Monthly  bulletin  of  the  Division  of  Zoology] ,  II.  A.  Surface  (Pennsylvania 
State  Drpt.  Agr.  Mo.  Bui.  Div.  Zool,  ..'  (1904),  No.  4,  pp.  99-128,pl$.  2).— Practical 
remedies  are  suggested  for  insect  pests  which  are  most  prevalent  in  August,  and  notes 
arc  given  on  mosquito  bites,  bee  stings,  insects  as  carriers  of  disease,  shade-tree  pests, 
bird  preservation,  etc. 

[Monthly  bulletin  of  the  Division  of  Zoology],  II.  A.  Surface  (Pennsylvania 
State  Dept.  Agr.  Mo.  Bui.  Div.  Zool.,  .'  I  1904),  No.  5,  pp.  l.:  1-160,  figs.  5).— Brief  notes 
are  given  on  practical  measures  for  controlling  insects  and  fungus  diseases  of  various 
crops,  together  with  short  accounts  of  spraying  apparatus,  inspection  of  nurseries, 
rearing  insects,  etc. 

Nocturnal  moths  and  lantern  traps,  J.  A.  Sobral  (  /)'"/.  Agr.  S&o  Paulo,  5.  ser., 
1904,  No.  6,  pp.  269-271). — As  a  resultof  various  tests  with  lantern  traps  for  the  pur- 
pose of  catching  injurious  night-flying  moths,  the  author  recommends  that  such  lan- 
terns be  placed  not  farther  apart  than  25  meters. 

The  use  of  hydrocyanic  acid  as  an  insecticide,  A.  Richon  I  Rev.  Hbrt.  [Paris'], 
76  (1904),  No. 15, pp.  358-360). — Detailed  notes  are  given  on  the  effect  of  this  gas  upon 
various  insects  and  plants.  Thrips  and  various  species  of  plant  lice,  red  spider,  and 
various  caterpillars  were  destroyed  by  doses  varying  from  1  to  3  gin.  of  cyanid  of 
potash  per  cubic  meter  of  space  applied  for  periods  of  from  20  to  40  minutes.  Some 
delicate  plants  were  very  much  injured  by  the  use  of  3  gm.  of  cyanid  of  potash  per 
cul  lie  meter  of  space.  With  the  observation  of  proper  precautions,  however,  this 
remedy  is  considered  safe  as  well  as  very  effective. 

Disinfection  of  greenhousesby  hydrocyanic  acid,  Costa  ntin  (Rev.ITort.  [Paris'], 
76  (1904),  No.  8,  pp.  191,  192). — Formulas  are  given  showing  the  required  amounts 
of  cyanid  of  potassium,  sulphuric  acid,  and  water  in  the  development  of  hydrocyanic 
acid  of  the  proper  strength  to  destroy  injurious  insects  without  injuring  ordinary 
greenhouse  plants. 

The  author  finds  that  the  amount  of  cyanid  of  potassium  may  vary  from  2\  to  3£ 
gm.  per  cubic  meter  of  space,  according  to  the  delicacy  of  the  plants  to  be  fumigated. 
It  was  found  that  most  plants  are  unharmed  by  these  strengths  if  kept  dry  just  before 
and  during  the  process  of  fumigation.  Plant  lice,  thrips,  red  spider,  mealy  bugs, 
and  various  species  of  scale  insects  were  successfully  destroyed  by  one  fumigation. 
The  efficacy  of  fumigation  with  hydrocyanic  acid  was'  considerably  superior  to  the 
use  of  nicotine  or  fumigation  with  tobacco. 

Report  of  the  inspector  of  fumigation  appliances,  1903,  P.  W.  Hodgetts 
(Toronto:  Ontario  Dept.  Agr.,  1904,  pp.  1~)- — A  brief  outline  is  presented  of  the  con- 
ditions observed  in  nurseries  and  orchards  in  various  parts  of  Canada  with  reference 
to  infestation  with  San  Jose  scale. 

Infested  nurseries  are  inspected  and  fumigated  in  the  spring  and  fall.  The  formula 
for  the  development  of  hydrocyanic  acid  includes  1  ounce  cyanid,  1  fluid  ounce 
sulphuric  acid,  and  3  fluid  ounces  water  per  100  cubic  feet  of  space.  A  copy  is  given 
of  an  act  passed  for  the  prevention  of  the  spread  of  San  Jose  scale,  together  with  reg- 
ulations based  on  this  act  for  the  fumigation  of  nursery  stock. 

Preparation  and  use  of  kerosene  emulsion,  F.  Sherman,  Jr.  (North  Carolina 
Dept.  Agr.,  Ent.  Circ.  10,  pp.  6). — Brief  notes  on  the  formulas  for  the  preparation  of 
kerosene  emulsion,  with  an  account  of  the  proper  methods  of  preparing,  diluting,  and 
applying  this  insecticide. 

Fumigation  of  nursery  stock.  Inspection  laws  of  other  States,  W.  Newell 
(Georgia  State  Bd.  Ent.  Bui.  11,  pp.  23,  figs.  7). — The  regulations  of  the  Georgia 
State  Board  of  Entomology  regarding  the  fumigation  of  nursery  stock  are  briefly 
outlined,  with  notes  on  fumigation,  apparatus,  chemicals,  construction  of  fumigating 
houses,  etc.  Formula?  are  given  for  computing  the  amount  of  chemicals  required 
for  given  spaces.  The  requirements  of  various  States  with  regard  to  fumigation  are 
also  discussed. 
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Experiments  to  test  the  value  of  Bug  Death  as  compared  with  Paris  green 
and  Bordeaux  and  Paris  green  on  potatoes,  R.  Robertson  (Canada  Expt. 
Farms  l!j</.<.  190S,  pp.  296,297). — The  experiments  reported  with  these  insecticides 
indicate  that  many  of  the  treatments,  are  effective  in  destroying  potato  beetles,  hut 
that  Paris  green  is  exceedingly  cheap  as  compared  with  treatment  by  means  of  Bug 
Death. 

Chemistry  of  insecticides  and  fungicides,  F.  T.  Shutt  (  Canada  Expt.  Farms 
Rpts.  190-3,  pp.  152-155). — Analyses  are  presented  of  Kno  Bug,  Bug  Finish,  and  for- 
malin. Insecticidal  properties  of  Kno  Bug  and  Bug  Finish  were  found  to  be  fairly 
satisfactory,  hut  the  claims  made  concerning  the  fertilizing  action  <  if  these  preparatii  >ns 
are  quite  unfounded.  The  products  also  cost  much  more  than  homemade  insecti- 
cides. According  to  analyses  made  by  the  author  the  amount  of  formaldehyde  by 
weight  in  commercial  formalin  varies  from  36  to  37  per  cent.  An  analysis  was  made 
of  Owens'  compound  for  the  protection  of  trees  against  insect  and  fungus  ravages. 
This  preparation  was  found  to  consist  largely  of  sulphur  to  which  from  5  to  10  per 
cent  of  charcoal  had  been  added. 

Spraying  calender,  L.  R.  Taft  and  C.  D.  Smith  (Michigan  Sta.  Sj,t<-.  Bui.  26, 
folio  \. — Recommendations  are  made  in  a  tahular  form  of  insecticides  and  fungicides 
to  be  applied  in  controlling  the  more  important  insect  and  fungus  diseases  of  fruits 
and  garden  vegetables.  Formulas  are  also  presented  for  the  preparation  of  thc-t- 
sprays. 

Supplementary  notes  on  the  tsetse  flies,  E.  E.  Austen  (British  Med.  Jour., 
1904,  No.  2281,  pp.  658-662,  fig.  1). — Descriptive,  biological,  and  economic  notes 
are  presented  on  several  species  of  the  genus  Glossina.  This  article  is  intended  t.i 
contain  information  supplementary  to  the  author's  monograph  of  tsetse  flies.  The 
habits  of  these  insects  in  their  various  stages  are  described  in  considerable  detail, 
especially  in  relation  to  their  agency  in  the  transmission  of  diseases.  An  analytical 
table  is  presented  for  the  determination  of  the  species. 

Malaria  and  mosquitoes,  G.  McCarthy  (Bui.  North  Carolina  State  Bd.  Agr., 
25  (1904),  No.  6,  pp.  66-76,  figs.  10). — The  life  cycle  of  the  malarial  parasite  is  briefly 
outlined  and  notes  are  given  on  the  habits  and  life  history  of  a  number  of  mosquitoes 
which  commonly  occur  in  North  Carolina,  with  especial  reference  to  the  species  con- 
cerned in  transmitting  malaria.  Approved  methods  of  destroying  mosquitoes  are 
recommended. 

The  honeybee,  T.  W.  Cowan  (London:  Houlston  &  Sons,  1904,  2.  ed.,  pp.  XII-\- 
220,  pi.  l,figs.  73). — This  volume  has  been  revised  so  as  to  include  some  of  the  more 
recent  work  on  the  habits  and  biology  of  the  honeybee.  The  volume  is  occupied 
chiefly  with  a  scientific  and  entomological  discussion  of  this  insect  rather  than  with 
its  economic  importance.  Especial  chapters  are  devoted  to  the  gross  and  microscop- 
ical anatomy  of  various  organs  of  bees,  and  an  account  is  presented  of  drones,  queens, 
parthenogenesis,  metamorphosis,  and  comb  construction. 

Bees,  S.  A.  Bedford  (Canada  Expt.  Farms  Rpts.  1903,  p.  338). — Some  losses  in 
bees  are  reported  as  a  result  of  inadequate  stores  during  the  winter.  The  best  suc- 
cess was  had  in  shipping  bees  in  the  Langstroth  hives.  Sweet  clover  is  considered 
as  a  very  good  and  productive  bee  plant. 

Chemistry  of  bee  keeping,  F.  T.  Shitt  ( Canada  Expt.  Farms  Rpts.  1903,  pp.  155- 
158). — Experiments  carried  on  during  the  year  under  report  showed  that  extracted 
honey  exposed  to  an  atmosphere  saturated  with  moisture  soon  exhibited  signs  of 
deterioration,  becoming  thin  and  rapidly  fermenting.  Honey  in  the  comb  was  simi- 
larly affected,  but  resisted  the  effects  of  moisture  for  a  much  longer  time.  It  is  rec- 
ommended on  the  basis  of  these  experiments  that  honey  be  stored  in  a  warm,  dry 
atmosphere.  Notes  are  given  on  the  analysts  of  beeswax,  some  of  which  was  found 
to  be  greatly  adulterated  with  paraffin. 

Studies  on  the  poison  of  bees,  C.  Phisalix  ( Compt.  Rend.  Acad.  Set.  Paris,  139 
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(1904),  No.  4,  pp.  326-329).— As  the  result  of  a  prolonged  chemical  and  biological 
study  of  bee  poison  the  author  concludes  that  this  poison  contains  3  distinct  active  prin- 
ciples, viz.,  a  body  which  causes  an  elevation  of  temperature  and  which  is  destroyed 
at  a  temperature  of  100°  C,  a  toxin  which  produces  muscular -convulsions  and  which 
does  not  resist  prolonged  boiling,  and  a  toxin  which  exercises  a  stupefying  effect  and 
which  is  not  completely  destroyed  until  a  temperature  of  150°  0.  is  reached. 

The  existence  of  2  toxins  exhibiting  antagonistic  action  is  considered  a  new  dis- 
covery, and  further  study  will  be  made  for  the  purpose  of  determining  whether  this 
fact  can  be  made  use  of  in  a  practical  manner. 

Sericulture  (Japan  in  the  Beginning  of  the  20th  Century.  Tokyo:  Imperial  Japanese 
Commission  to  the  Louisiana  Purchase  Exposition,  1904,  PP-  133-150).— A  historical 
statement  is  presented  regarding  government  aid  to  this  industry  in  former  times, 
legislative  measures  for  protecting  sericulture,  together  with  numerous  data  on  the 
present  condition  of  the  industry  in  Japan.  Statistics  are  presented  on  silkworm 
eggs,  silk  production,  and  reeling. 

FOODS— NUTRITION. 

Hygienic  studies  of  flour  and  bread.  XIII,  Concerning  flour,  dough,  and 
bread  acids,  Dombrowsky  (Arch.  Hyg.,  50  (1904),  No.  2,  pp.  97-117).— Various 
problems  connected  with  the  acidity  of  flour  and  bread  were  studied.  Among  the 
conclusions  drawn  were  the  following:  The  total  acidity  of  the  samples  analyzed, 
calculated  as  lactic  acid,  ranged  from  0.36  to  0.52  per  cent  of  the  dry  matter  with  rye 
flour  and  0.23  to  0.4  per  cent  with  wheat  flour.  The  acidity  of  dough  is  influenced 
aside  from  the  time  and  temperature  of  the  fermentation  by  the  quantity  of  water 
used  in  mixing,  that  is,  by  the  concentration  of  the  dough. 

By  kneading  the  dough  with  water  about  75  per  cent  of  the  total  acid  present  may 
be  readily  removed.  When  bread  is  baked,  75  per  cent  of  the  acid  of  rye  bread,  70 
per  cent  of  that  of  gray  bread,  and  58.5  per  cent  of  that  of  wheat  bread  remains  in 
the  loaf.  Other  conclusions  have  to  do  with  the  kind  and  amount  of  the  acids 
present  and  the  relation  of  acidity  to  yeast  and  other  micro-organisms. 

Concerning  wheat  flour,  H.  Stein  (Ztschr.  Untersuch.  NaJir.  u.  Genussmtl.,  7 
(1904),  No.  12,  pp.  730-742). — Different  methods  of  separating  gluten  were  compared, 
and  the  properties  of  gluten,  methods  of  examining  wheat  flour,  and  the  ferments  of 
wheat  were  studied.  According  to  the  author,  the  addition  of  separated  gluten  to 
wheat  flour  might  be  profitably  undertaken  by  bakers  in  place  of  blending.  As 
regards  the  ferments  of  wheat,  the  author  considers  it  probable  that  2  are  present, 
one  of  these  apparently  softening  the  gluten.  The  effect  of  wheat  ferments  on  the 
character  of  the  dough  is  briefly  spoken  of. 

Examination  of  foods,  condiments,  and  commercial  products,  M.  Ball6 
(Jahrb.  Chem.  Nahr.  Untersuch.  Budapest,  4  (1901-3),  pp.  123;  abs.  in  Oeslerr.  Chem. 
Ztg.,  7  (1904),  No.  12,  p.  273). — Data  are  given  regarding  the  examination  of  a  large 
number  of  foods  and  condiments. 

The  effect  of  alcohol,  alcoholic  drinks,  tea,  and  coffee  upon  peptic  diges- 
tion, N.  J.  Pawlowski  (Russk.  Vrach.,  2  (1903),  p.  1475;  abs.  in  Ztschr.  Untersuch. 
Nahr.  u.  Genussmtl,  8  (1904),  No.  2,  pp.  156, 157).— Tea  and  coffee,  according  to  the 
author,  diminished  the  digestive  action  of  pepsin,  an  effect  which  must  be  attributed 
to  some  other  constituent  than  caffein,  since  this  was  shown  to  have  no  effect  on  the 
digestion  of  protein  by  pepsin.  Alcohol  and  alcoholic  beverages  also  diminished  the 
ferment  action  in  the  experiments  reported.  Conclusions  were  also  drawn  regarding 
the  other  subjects  studied. 

Concerning  the  chemical  composition  of  coffee  and  coffee  substitutes,  F. 
Duchac'EK  (Ztschr.  Untersuch.  Nahr.  u.  Genussmtl,  8  (1904),  No.  2,  pp.  139-146).— 
The  composition  of  the  original  material  and  extract  matter  of  coffee  and  coffee  sub- 
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stitutes  was  studied,  the  extract  analyses  including  mineral  constituents.  The  pres- 
ence of  caffein  in  coffee  is,  according  to  the  author,  the  most  important  difference 
between  true  coffee  and  coffee  substitutes.  The  differences  in  composition  between 
the  two  classes  of  goods  are  spoken  of. 

A  new  method  of  preparing  foods,  S.  Weisbein  (Berlin.  Klin.  Wchnschr.,  40 
(1903),  pp.  587-590;  abs.  in  Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  7  (1904),  No.  12, 
pp.  751,  752). — A  method  of  preparing  a  food  product  rich  in  gluten  is  described, 
which  consists  in  mixing  wheat  flour  with  water  and  separating  the  gluten  and  salts 
from  the  bulk  of  the  starch  by  means  of  a  centrifugal  machine.  The  portion 
containing  gluten  is  dried  and  ground  to  a  powder. 

Some  food  products  and  their  adulteration,  H.  G.  Knight  and  R.  B.  Moudy 
(  Wyoming  Sta.  Bid.  62,  pp.  55). — Since  the  State  pure-food  law  went  into  effect  in 
September,  1903,  a  total  of  425  samples  of  canned  goods,  butter,  cheese,  meats,  con- 
diments, beverages,  etc.,  have  been  examined,  of  which  208  were  found  to  be  adul- 
terated or  misbranded.  The  adulteration  was  especially  noticeable  with  canned  goods 
and  spices  and  condiments,  118  of  the  126  samples  of  canned  goods  and  50  of  the  98 
samples  of  spices  and  condiments  being  adulterated  or  misbranded.  Of  the  5  sam- 
ples of  catsup  examined  all  were  adulterated  or  misbranded. 

Concerning'  food  preparations,  A.  Jolles  (Ztschr.  Landw.  Versuchstv.  Oesterr., 
7  (1904),  No.  7,  pp.  515-531). — A  number  of  commercial  food  products  of  recent 
introduction  are  described  and  their  nutritive  value  discussed. 

The  household  food  supply,  R.  E.  Turnbull  (Jour.  British  Dairy  Farmers' 
Assoc,  17  (1902),  pp.  29-39). — The  amount  and  value  of  food  consumed  in  Great 
Britain  is  discussed  with  special  reference  to  dairy  products. 

Naval  dietary,  J.  Falconer-Hall  (British  Med.  Jour.,  1904,  No.  2275,  pp.  272- 
274). — The  components  of  the  British  naval  ration  are  enumerated,  and  food  value, 
methods  of  preparation,  issue  of  food  components,  and  other  topics  are  spoken  of. 
According  to  the  author's  calculation,  the  ration  furnishes  per  man  per  day  4.1  oz. 
protein,  2.1  oz.  fat,  and  20.2  oz.  carbohydrates. 

The  chemical  composition  of  different  sorts  of  fish  and  the  periodical  vari- 
ations which  fish  flesh  undergoes,  II.  Lichtenfelt  (Arch.  Physiol.  [Pfluger],  103 
(1904),  No.  7-8,  pp.  353-402,  figs.  2). — From  a  large  amount  of  analytical  data  the 
author  concludes  that  the  muscular  tissue  of  fish  undergoes  a  periodical  change  in 
composition,  which  depends  upon  the  age  of  the  individual,  the  food  eaten,  and  the 
spawning  season. 

The  effect  of  hunger  on  the  composition  of  the  muscular  tissue  is  to  increase  the 
percentage  of  water  and  correspondingly  to  diminish  the  dry  matter.  The  greater 
the  proportion  of  fat  present,  the  larger  the  loss  of  fat  in  the  muscles,  especially  as 
compared  with  the  so-called  lean  varieties.  Not  only  in  the  case  of  Rhine  salmon, 
but  also  with  other  species  of  fish,  hunger  causes  a  diminution  of  proteid  material. 
The  amount  of  insoluble  proteid  is  always  diminished.  The  proportion  of  soluble 
proteid  is  sometimes  increased,  but  may  also  be  diminished. 

This  indicates  that  the  different  sorts  of  nitrogenous  compounds  have  different 
physiological  values.  Muscular  work  in  connection  with  hunger  seems  a  combination 
especially  suited  to  increase  the  amount  of  soluble  proteids  in  fish  flesh. 

Examination  of  caviar,  P.  Buttenberg  (Ber.  Hyg.  Inst.  Hamburg,  1900-1902, 
pp.  13-15;  abs.  in  Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  7  (1904),  No.  4,  pp. 
233-235). — Analytical  data  are  reported. 

A  number  of  food  products  made  from  fish  roe,  E.  Rimini  (Staz.  Sper.  Agr. 
Ital.,  36  (1903),  pp.  249-278). — Analyses  of  caviar  and  similar  products  are  reported. 

The  coloring  matter  and  fat  of  egg  yolk  and  the  detection  of  egg  yolk  in 
foods,  Laves  (  Versamml.  Deut.  Naturf.  u.  Arzte  Cassel,  1903;  abs.  in  Ztschr.  Untersuch^ 
Nahr.  u.  Genussmtl.,  7  (1904),  No.  12,  pp.  754,  755).— The  constituents  of  egg  yolk 
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and  the  estimation  of  egg  yolk  in  food  products  are  spoken  of,  as  well  as  the  impor- 
tance of  convenient  food  products  which  contain  egg  yolk. 

The  hygienic  value  of  preserving  meat,  HtJTTNEB  {Dent.  Vierteljschr.  Offenll. 
Gesundheitspfl.,  85  ( 1903),  pp.  501-55S;  abs.  in  Ztschr.  Unlersuch.  Ndhr.  u.  Genussmll., 
7  (1904),  No.  12,  p.  740). — From  a  discussion  of  the  subject  the  author  concluded 
that  only  fresh  flesh  of  healthy  animals  should  he  preserved.  Cold  storage  is 
regarded  as  the  best  method  of  preserving  meat,  Appert's  method  being  very  satis- 
factory for  canning.  The  use  of  antiseptics,  with  the  exception  of  common  salt 
and  smoke,  in  his  opinion,  should  be  forbidden.  He  points  out  that  no  sort  of 
preserved  meat  should  be  used  for  a  very  long  time  and  that  preserved  meat  should 
be  cooked.  Other  questions  having  to  do  with  the  subject  of  preserved  meats  are 
also  considered. 

Concerning  unwholesome  meat,  II.  Vallee  (Rev.  Soc.  Sci.  Hyg.  Aliment.,  1 
(1904),  No.  1,  pp.  26-34). — The  author  discusses  spoiled  meat,  the  flesh  of  diseased 
animals,  the  unwliolesomeness  of  such  articles,  regulations  limiting  their  use,  and 
related  topics. 

Borax  as  a  preservative,  E.  Rost  (Borsaure  als  Konsermerungsrnittel.  Berlin: 
Julius  Springer,  1903, pp.  102+62). — This  publication  contains  a  summary  of  investi- 
gations on  the  general  question  of  borax  and  borax  compounds  as  preservatives, 
including  the  author's  own  work,  and  is  in  part  a  critical  discussion.  A  number  of 
general  conclusions  are  drawn,  among  others  the  following:  Borax  is  a  preservative 
of  low  disinfecting  power  and  must  be  used  in  large  quantities  to  insure  protection; 
it  may  be  deceptive  in  that  it  increases  the  weight  of  the  food  material  and  enables 
it  to  retain  a  greater  amount  of  water  than  is  the  case  when,  for  instance,  it  is  pre- 
served by  pickling  with  salt  or  by  smoking;  it  may  produce  harmful  results  immedi- 
ately after  consumption,  and  is  regarded  as  cumulative.  In  addition  to  controversial 
matter,  the  supplement  contains  the  text  of  a  proposed  law  to  prevent  the  addition 
of  harmful  products  to  meat  and  meat  products. 

Saltpeter  in  meat  products,  Orlow  (Rev.  Internal.  Falsi/.,  16  (1903);  abs.  in 
Rev.  Soc.  Sci.  Hyg.  Aliment.,  1  (1904),  No.  1, pp.  91,  92).—  On  the  basis  of  experi- 
ments the  author  concluded  that  the  red  color  of  corned  meat  is  due  to  nitrites  rather 
than  saltpeter.  The  presence  of  nitrites  was  also  noted  in  fresh  meat.  Possible 
danger  from  the  presence  of  nitrites  in  any  considerable  amount  is  pointed  out. 

Chemical  and  sanitary  studies  of  sausage  and  chopped  meat,  A.  J.  Senning 
(Inaug.  Diss.,  Univ.  Dorpat.,  1903,  pp.  91;  abs.  in  Ztschr.  Untersuch.  Ndhr.  u.  Genussmtl., 
7  (1904),  No.  12,  p.  751).—  The  author  reported  analyses  of  a  considerable  number 
of  samples. 

Concerning  the  constituents  of  asparagus,  E.  Winterstein  and  P.  Huber 
(Ztschr.  Untersuch.  Ndhr.  u.  Genussmll.,  7  (1904),  No.  12,  pp.  721-730).—  The  authors 
studied  ihe  composition  of  the  juice  and  dry  matter  of  asparagus,  especially  the  dis- 
tribution of  nitrogen  in  the  juice. 

Note  on  a  new  food  plant  from  Central  Africa,  C.  Chalot  ( Agr.  Prat.  Pays 
Chauds,  4  ( 1904 ) ,  No.  19,  pp.  104-106). — A  description  of  a  tuber  eaten  in  Africa  called 
dazo  (  Coleus  dazo),  with  an  analysis  by  P.  Ammann. 

Concerning  milk  chocolate,  0.  Laxa  (Ztschr.  Untersuch.  Nahr.  u.  Genussmtl., 
7  (1904),  No.  8,  pp.  47 1-477)  .—On  the  basis  of  composition,  the  author  discusses  the 
identification  of  true  milk  chocolates  and  those  not  true  to  name. 

Concerning  the  changes  brought  about  in  noodles  by  storage,  H.  Jaeckle 
(Ztschr.  Untersuch.  Nahr.  u.  Genussmll,  7  (1904),  No.  9,  pp.  513-528).— ■Experimental 
data  are  reported  and  discussed  with  reference  to  judging  the  quality  of  noodles. 

Table  fare  of  the  Virginia  Mountains,  S.  B.  Hackley  (  What-to-Eat,  17  (1904), 
No.  2,  pp.  7S,  79). — A  popular  descriptive  article. 

Results  of  borax  experiment,  H.  W.  Wiley  (  U.  S.  Dept.  Agr.,  Bureau  of  Chan- 
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istry  Circ.  15,  pp.  27). — The  investigations  summarized  have  been  noted  from  another 
publication  (E.  B.  R.,  16,  p.  182). 

Handbook  of  nutrition  and  dietetics  in  relation  to  therapeutics,  E.  vox 
Leyden,  revised  by  G.  Klemperek  {Handbuch  der  Ernahrungstherapie  und  Diatetik. 
Leipzig:  Georg  Thieme,  1903,  vol.  1,  pp.  X+502,  dgms.  2;  1904,  vol.  2,  //p.  VI II  r>79, 
fig.  1). — The  general  theories  of  nutrition  in  relation  to  the  treatment  of  disease  are 
discussed.  The  volumes  are  largely  made  up  of  special  articles  by  different  authors 
on  a  variety  of  topics  related  to  the  general  subject  under  consideration.  The  intro- 
duction states  that  some  of  the  chapters  have  been  entirely  rewritten. 

Scope  and  results  of  the  nutrition  investigations  in  the  United  States, 
L.  Graxdeau  {Rev.  Soc.  Sci.  Hyg.  Aliment.,  1  (1904),  No.  1,  pp.  1-17). — A  summary 
and  discussion  of  the  nutrition  investigations  which  have  been  carried  on  under  the 
auspices  of  the  Office  of  Experiment  Stations. 

The  value  of  sugar  in  the  diet  of  soldiers,  Poioey  (Caducee,  1904,  Jan.  9;  abs. 
in  Rev.  Soc.  Sci.  Hyg.  Aliment.,  1  (1904),  No.  1,  pp.  90,  91). — It  was  found  that  when 
40  gm.  of  sugar  was  added  to  the  diet  of  soldiers  for  a  long  period  gains  in  weight 
were  made,  but  in  a  number  of  cases  unfavorable  symptoms  resulted.  In  the  abstract 
cited  it  was  pointed  out  that  this  was  to  be  expected,  since  a  corresponding  amount 
of  other  energy-yielding  foods  were  not  omitted  when  sugar  was  added  to  the  ration. 

Sugar  in  the  diet  of  soldiers,  Riexfait  ( Caducee,  1904,  Feb.  6,  p.  40;  abs.  i>i  Rev. 
Soc.  Sci.  Hyg.  Aliment.,  1  (1904),  No.  l,p.  91). — The  author  discusses  Roigey's  exper- 
iments on  sugar  and  does  not  share  his  conclusions. 

Statistical  investigations  of  the  diet  of  workmen,  E.  Waxweller  {Rev.  Soc. 
Sri.  Hyg.  Aliment.,  1  (1904),  No.  1,  pp.  17-24). — A  brief  account  of  investigations 
regarding  the  diet  of  Belgium  workingmen,  conducted  by  the  Solvay  Institutes. 

The  utilization  of  vegetable  proteids  by  the  animal  organism,  E.  W.  Rock- 
wood  (Amer.  Jour.  Physiol.,  11  (1904),  No.  4,  pp.  355-369). — Experiments  with  dogs 
and  men  are  reported  on  the  digestibility  of  oatmeal  prepared  in  different  ways  and 
of  separated  oat  proteid.  When  slightly  cooked  and  well  cooked  oatmeal  were  com- 
pared, it  was  found  in  every  case  that  the  digestibility  of  the  proteid  was  increased 
by  long  cooking,  and  "it  is  a  natural  supposition  that  this  is  the  result  of  the  break- 
ing down  of  the  cell  walls  and  the  easier  access  of  the  digestive  enzyms  to  their 
contents." 

In  one  series  of  experiments  with  dogs,  meat,  separated  oat  proteid,  and  malted 
oats  were  compared,  and  in  another,  oat  proteid,  rolled  oats,  meat,  and  zein.  In 
these  and  the  other  experiments  mentioned  the  balance  of  income  and  outiro  of 
nitrogen  was  determined      c~~- 
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r ^,.F„i  vunciuaions  arawn  were  in  effect  as  follows:  It  is  evident  that  with- 
out their  removal  from  the  materials  associated  with  them  the  vegetable  proteids  are 
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and  the  estimation  of  egg  yolk  in  food  products  are  spoken  of,  as  well  as  the  impor- 
tance of  convenient  food  products  which  contain  egg  yolk. 

The  hygienic  value  of  preserving  meat,  Huttner  (Deut.  Vierteljschr.  Offentl. 
Gemndheitspfl.,  35  {1908),  pp.  501-55S;  abs.  in  Zischr.  Untersuch.  Ncthr.  u.  Genussmil., 
7  (1904),  No.  /■',]>■  749). — From  a  discussion  of  the  subject  the  author  concluded 
that  only  fresh  flesh  of  healthy  animals  should  be  preserved.  Cold  storage  is 
regarded  as  the  best  method  of  preserving  meat,  Appert's  method  being  very  satis- 
factory for  canning.  The  use  of  antiseptics,  with  the  exception  of  common  salt 
and  smoke,  in  Ins  opinion,  should  be  forbidden.  He  points  out  that  no  sort  of 
preserved  meat  should  be  used  for  a  very  long  time  and  that  preserved  meat  should 

be  ( ked.     Other  questions  having  to  do  with  the  subject  of  preserved  meats  are 

also  considered. 

Concerning  unwholesome  meat,  11.  Vallee  (Rev.  Soc.  Sci.  Hyg.  Aliment.,  1 
( 1904),  No.  1,  ]>/>■  26-34). — The  author  discusses  spoiled  meat,  the  flesh  of  diseased 
animals,  the  unwholesomeness  of  such  articles,  regulations  limiting  their  use,  and 
related  topics. 

Borax  as  a  preservative,  E.  Rost  (Borsaure  als  KonservierungsrniUel.  Berlin: 
.Julius  Springer,  1903,  pp.  102-\-62). — This  publication  contains  a  summary  of  investi- 
gations on  the  general  question  of  borax  and  borax  compounds  as  preservatives, 
including  the  author's  own  work,  and  is  in  part  a  critical  discussion.  A  number  of 
general  conclusions  are  drawn,  among  others  the  following:  Borax  is  a  preservative 
of  low  disinfecting  power  and  must  be  used  in  large  quantities  to  insure  protection; 
it  may  he  deceptive  in  that  it  increases  the  weight  of  the  food  material  and  enables 
it  to  retain  a  greater  amount  of  water  than  is  the  case  when,  for  instance,  it  is  pre- 
served by  pickling  with  salt  or  by  smoking;  it  may  produce  harmful  results  immedi- 
ately after  consumption,  and  is  regarded  as  cumulative.  In  addition  to  controversial 
matter,  the  supplement  contains  the  text  of  a  proposed  law  to  prevent  the  addition 
of  harmful  products  to  meat  and  meat  products. 

Saltpeter  in  meat  products,  Oklow  (Rev.  Internal.  Falsi/.,  16  (1903);  abs.  in 
Rev.  Sue.  Sci.  Hyg.  Aliment.,  1  (1904),  No.  1,  pp.  91,  92).— On  the  basis  of  experi- 
ments the  author  concluded  that  the  red  color  of  corned  meat  is  due  to  nitrites  rather 
than  saltpeter.  The  presence  of  nitrites  was  also  noted  in  fresh  meat.  Possible 
danger  from  the  presence  of  nitrites  in  any  considerable  amount  is  pointed  out. 

Chemical  and  sanitary  studies  of  sausage  and  chopped  meat,  A.  J.  Senning 
(Inaug.  Diss.,  Univ.  Dorpat.,  1903,  pp.  91;  abs.  in  Ztschr.  Untersuch.  Xahr.  u.  Genussmtl., 
7  (1904),  No.  12,  p.  751). — The  author  reported  analyses  of  a  considerable  number 
of  samples. 


Results  of  borax  experiment,  H.  W.  Wiley  (  U.  S.  Dept.  Agr.,  Bureau  ofChem- 


FOODS NUTRITION. 


285 


istry  Circ.  15,  pp.  27). — The  investigations  summarized  have  been  noted  from  another 
publication  (E.  S.  R.,  16,  p.  182). 

Handbook  of  nutrition  and  dietetics  in  relation  to  therapeutics,  E.  von 
Leyden,  revised  by  G.  Klemperek  (Handbuch  der  Ernahrungstherapie  und  Didietik. 
Leipzig:  Georg  Thieme,  1903,  vol.  1,  pp.  X+502,  dgms.  2;  1904,  vol.  2,  pp.  VIII  \-579, 
fig.  1). — The  general  theories  of  nutrition  in  relation  to  the  treatment  of  disease  are 
discussed.  The  volumes  are  largely  made  up  of  special  articles  by  different  authors 
on  a  variety  of  topics  related  to  the  general  subject  under  consideration.  The  intro- 
duction states  that  some  of  the  chapters  have  been  entirely  rewritten. 

Scope  and  results  of  the  nutrition  investigations  in  the  United  States, 
L.  Gkandeao  {Rev.  Soc.  Sci.  Hyg.  Aliment.,  1  (1904),  No.  1,  pp.  1-17). — A  summary 
and  discussion  of  the  nutrition  investigations  which  have  been  carried  on  under  the 
auspices  of  the  Office  of  Experiment  Stations. 

The  value  of  sugar  in  the  diet  of  soldiers,  Roigey  (Caducee,  1904,  Jon.  9;  abs. 
in  Rev.  Soc.  Sci.  Hyg.  Aliment.,  1  (1904),  No.  1,  pp.  90,  91). — It  was  found  that  when 
40  gm.  of  sugar  was  added  to  the  diet  of  soldiers  for  a  long  period  gains  in  weight 
were  made,  but  in  a  number  of  cases  unfavorable  symptoms  resulted.  In  the  abstract 
cited  it  was  pointed  out  that  this  was  to  be  expected,  since  a  corresponding  amount 
of  other  energy-yielding  foods  were  not  omitted  when  sugar  was  added  to  the  ration. 

Sugar  in  the  diet  of  soldiers,  Bienpait  (Caducee,  1904,  Feb.  6, p.  40;  abs.  in  Rev. 
Soc.  Sci.  Hyg.  Aliment.,  1  (1904),  No.  l,p.  91). — The  author  discusses  Boigey's exper- 
iments on  sugar  and  does  not  share  his  conclusions. 

Statistical  investigations  of  the  diet  of  workmen,  E.  Waxweller  (Rev.  Soc. 
Sci.  Hyg.  Aliment.,  1  (1904),  No.  1,  pp.  17-24).— A  brief  account  of  investigations 
regarding  the  diet  of  Belgium  workingmen,  conducted  by  the  Solvay  Institutes. 

The  utilization  of  vegetable  proteids  by  the  animal  organism,  E.  W.  Rock- 
wood  (Arner.  Jour.  Physiol.,  11  (1904),  No.  4,  pp.  S55-S69). —  Experiments  with  dogs 
and  men  are  reported  on  the  digestibility  of  oatmeal  prepared  in  different  ways  and 
of  separated  oat  proteid.  When  slightly  cooked  and  well  cooked  oatmeal  were  com- 
pared, it  was  found  in  every  case  that  the  digestibility  of  the  proteid  was  increased 
by  long  cooking,  and  "it  is  a  natural  supposition  that  this  is  the  result  of  the  break- 
ing down  of  the  cell  walls  and  the  easier  access  of  the  digestive  enzyms  to  their 
contents." 

In  one  series  of  experiments  with  dogs,  meat,  separated  oat  proteid,  and  malted 
oats  were  compared,  and  in  another,  oat  proteid,  rolled  oats,  meat,  and  zein.  In 
these  and  the  other  experiments  mentioned  the  balance  of  income  and  outgo  of 
nitrogen  was  determined.     Some  of  the  results  obtained  follow: 

Digestibility  of  protein  of  oats  ami  other  foods — Experiments  with  dogs. 


Food. 


Method  of  prepara- 
tion. 


Digesti- 
bility of 
protein. 


Meat  with  lard  and  cracker  dust,  average  4  tests 

Mai  ted  oats 

i  !oarse  oatmeal,  average  2  tests 

Rolled  oats 

Oat  proteid,  first  test 

Oat  proteid,  second  test 

Zein,  first  test 

Zein,  second  test 

Fine  oatmeal,  average  2  tests 


Raw 

do 

Cooked  5  to  8  minutes. 

do 

do 

do 

do 

do 

Cooked  4  to  6  hours  . . 


Per  cent. 


5.6 
8.8 
17.5 
13.8 
4.4 
10.5 
22. 4 
10.5 
15.1 


The  principal  conclusions  drawn  were  in  effect  as  follows:  It  is  evident  that  with- 
out their  removal  from  the  materials  associated  with  them  the  vegetable  proteids  are 
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not  utilized  to  the  same  extent  as  those  of  animal  origin.  The  degree  of  utilization 
is  somewhat,  although  only  slightly,  increased  by  long  cooking.     Rolling  oul  into 

thin  Hakes,  as  in  the  rolled  oats,  also  appears  to  have  some  effect;  hut  oats  thus 
treated  yield  nearly  as  much  fecal  nitrogen  as  the  others. 

The  technical  process  employed  in  the  preparation  of  the  malted  oats  seems  to 
favor  utilization,  and  this  may  be  explained  by  their  partial  hydration.  En  one  of 
the  tests  the  extracted  vegetable  proteid  was  found  to  be  as  well  utilized  as  the 
animal  proteids.  In  the  other  test  the  agreement  was  less  marked.  In  the  former 
case  the  large  amount  of  starch  presumably  kept  the  proteid  particles  from  drying 
together  into  a  comparatively  impervious  mass.  "There  is,  consequently,  no  evi- 
dence from  these  experiments  to  indicate  that  the  oat  proteid,  per  se,  is  less  readily 
utilized  than  is  that  of  lean  meat.  This  corresponds  with  the-  experience  gained 
from  feeding  the  vegetable  proteid,  edestin.   .   .   . 

"It  maybe  objected  that  the  presence  of  the  milk  [as  part  of  the  diet]  .  .  . 
vitiates  the  conclusions  derived  from  these  trials.  In  all  the  experiments  with  dogs 
(except  with  zein  feeding),  the  proportion  of  milk  to  the  proteid  studied  was  con- 
stant, and  of  the  latter  the  same  amount  was  used  whenever  practicable.  Hence  it 
is  believed  that  the  figures  represent  fairly  the  comparative  degree  to  which  the 
animals  utilized  the  proteid. 

"The  greater  fecal  nitrogen  from  zein  is  probably  not  due  so  much  to  its  being 
less  digestible  as  to  the  insolubility  of  the  substance  and  the  inability  of  the  digestive 
enzyms  to  act  vigorously,  except  upon  the  surface  of  the  impervious  masses.  When 
the  zein  was  thoroughly  dried  its  utilization  was  still  further  lessened.  There  is  no 
reason  to  doubt  that  if  the  zein  could  be  freed  from  the  materials  with  which  it  is 
associated,  except  the  starch,  its  utilization  would  be  increased.  The  facilitating 
effect  of  the  presence  of  starch  was  shown  with  the  oat  proteid  in  [one  of  the  tests]. 
The  achievement  of  means  for  removing  the  substances  which  interfere  with  diges- 
tion is  worthy  of  study." 

Absorption  of  diets  rich  in  protein  and  fat  and  poor  in  protein  and  fat, 
J.  Konig  (Z/s<-lir.  Untersuch.  Nahr.  n.  Genussmtl.,  7  (1904),  No.  9,  pp.  529-545) . — 
Experiments  on  the  digestibility  by  healthy  men  of  a  diet  rich  in  protein  and  fat 
were  carried  on  in  cooperation  with  F.  Reinhardt.  The  foods  especially  studied  were 
young  peas,  ripe  peas,  purple  cabbage,  string  beans,  coarse  rye  bread,  and  Graham 
bread.  They  were  combined  with  other  foods  to  form  a  simple  mixed  diet  of  the 
character  indicated. 

It  was  found  that  the  protein  of  purple  cabbage,  string  beans,  and  coarse  rye 
bread  was  not  well  assimilated,  a  larger  part  of  the  nitrogenous  material  of  such  food 
being  excreted  in  the  feces  than  was  the  case  with  wheat  bread  and  shelled  legumes. 
The  crude  fiber  found  in  the  feces  contained  more  carbon  than  that  contained  in  the 
food,  which,  in  the  author's  opinion,  shows  that  the  crude  fiber  with  low  carbon 
content  was  generally  digested,  while  the  bodies  having  a  high  carbon  content,  such 
as  lignin,  accumulated  in  the  feces  in  fairly  large  amounts.  The  digestibility  of  pen- 
tosans in  these  experiments  has  been  noted  from  another  publication  (E.  S.  R.,  13, 
p.  877). 

Experiments  on  the  digestibility  of  a  diet  with  limited  amounts  of  protein  and  fat 
were  carried  on  in  cooperation  with  Pollitz  and  H.  Romberg.  The  results  showed 
that  when  the  diet  contained  meat  and  considerable  fat,  much  less  protein  and  fat 
was  excreted  in  the  feces  than  was  the  case  with  a  diet  containing  limited  amounts 
of  protein  (meat)  and  fat.  The  nitrogen-free  extract  was  about  equally  digestible  in 
the  2  cases,  while  pentosans  and  crude  fiber  were  less  digestible  when  small  amounts 
of  protein  and  fat  were  consumed. 

Concerning  phosphorus,  calcium,  and  magnesium  metabolism  in  adult 
man,  R.  Renvall  (Skand.  Arch.  Physiol,  16  (1904),  No.  12,  pp.  94-138,  pi.  1).—  The 
author,  who  was  22  years  old,  was  himself  the  subject  of  the  tests  reported  on  the 
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metabolism  of  nitrogen  and  ash  constituents.  Full  analyses  of  food  and  excretory 
products  were  made,  the  income  and  outgo  of  nitrogen,  phosphorus,  calcium,  mag- 
nesium, and  ash  being  determined. 

[n  the  author's  opinion  the  results  obtained  with  nitrogen  werein  accord  with 
those  of  other  in  \  esl  igators. 

In  the  32  days  of  the  tesl  the  phosphorus  in  the  mixed  diet  consumed  ranged  from 
1.226  gm.  to  2.105  gm.  per  day.  On  every  day  except  one  tin- total  amount  excreted 
was  greater  than  the  amounl  consumed.  In  other  words,  in  the  form  in  which  it 
was  consumed  tin-  amounl  of  phosphorus  was  not  sufficient  for  the  body  needs. 
However,  in  one  period  the  amount  consumed  was  2.103  gm.  per  day  and  the  average 
loss  was  only  0.030,  showing  that  only  a  little  more  would  have  been  required  for 
equilibrium.  During  a  supplementary  period  when  tin-  diel  was  selected  witboul 
restriction  the  amounl  of  phosphorus  excreted  was  about  the  same  as  during  the 
experiment  proper. 

As  regards  calcium,  the  author  found  that  the  larger  proportion  was  excreted  in 
the  urine,  though  as  he  notesothers  have  found  that  the  feces  contain  the  greater 
amount,  ft  is  pointed  out  that  the  observed  facte  may  perhaps  be  explained  by 
individual  peculiarity  or  by  the  character  of  the  food.  The  amount,  of  calcium 
consumed  ranged  from  about  0.9  to  about  1.5  gm.  Considering  the  test  as  a  '.hole 
then-  was  a  small  gain  of  calcium. 

In  the  author'.--  opinion  the  body  was  aide  to  gain  this  element  only  in  limited 
quantity.  During  part  of  the  time  some  calcium  carbonate  was  consumed,  a  portion 
of  which  was  apparently  resorbed.  The  author  calculated  that  since  the  amounl  of 
calcium  which  he  required  was  1.2  gm.,  an  older  man,  whose  skeleton  was  com- 
pletely formed,  would  require  less  than  0.7  gm.  per  day,  considerations  which  would 
indicate  that  there  is  little  danger  of  the  supply  in  the  food  being  inadequate  t..  meet 
the  boily  demands. 

The  amount  of  magnesium  supplied  by  the  diet  was  from  about  0.4  toO.Ogm.  per 
day;  when  the  larger  amount  was  consumed  then-  was  a  small  gain.  The  magne- 
sium requirement  was  calculated  to  beabout0.45  gm.  per  day.  About  30  percent, 
of  the  magnesium  consumed  was  excreted  in  the  urine  and  70  per  cent  in  the  fen-. 

The  diet  supplied  from  about  30  to  38  gm.  total  ash  perday.  Considering  the  test 
a- a  whole  there  was  a  loss  of  31.2  gm.  The  amount  not  accounted  for  by  the  ash 
constituents  measured,  it  is  pointed  out,  must  have  been  made  up  largely  of  .-odium, 
potassium,  and  chlorin.  The  author  notes  that  in  the  urine  the  principal  ash  con- 
stituent is  sodium  chlorid  and  in  the  feces  phosphoric  acid. 

The  author  and  2  other  young  men  were  the  subject- of  -Mine  teste  which  were 
undertaken  to  ascertain  the  amount  of  nitrogen,  phosphorus,  calcium,  and  magne- 
sium in  the  intestinal  secretions.  The  diet  consisted  of  sago  cooked  in  water,  sweet- 
ened with  sugar,  and  flavored  with  a  little  citric  acid  and  raspberry  juice.  In  2 teste 
reported  the  nitrogen  in  the  feces  amounted  to  1.5  and  1.52 gm.  per  day,  the  phos- 
phorus 0.2l'3  and  0.220,  calcium  0.163  and  0.165,  and  magnesium  0.004  and  0.067. 

In  one  test  the  fat  in  the  feces  was  determined  and  amounted  to  2.-~>  gm.  per  day. 
The  re-ults  obtained  are  discussed  at  length  and  compared  with  those  of  other  in 
tigators.  The  author  notes  that  when  small  amounts  of  a-h  constituents  are  supplied, 
the  body  limits  the  amounts  excreted.  Since  the  energy  requirements  of  the  body 
were  nearly  supplied  by  the  diet  furnished,  smaller  amount-  of  body  tissue  were 
broken  down  than  would  be  the  case  in  fasting. 

A  new  apparatus  for  studying  the  respiratory  metabolism  of  man,  A.  Jaqubt 
I  Verhandl.  NoAurf.  Gesett.  Basel,  L~>  {1904),  No.  2,  pp.  252-271,  pi.  1).—A  respiration 
apparatus,  which  is  designed  especially  for  studying  the  respiratory  quotient  with 
men,  is  described.  The  apparatus  consists  of  a  respiration  chamber,  its  capacity 
being  1,387  liters,  provided  with  a  folding  bed  and  other  conveniences,  window-  for 
lighting,  telephone,  and  a  food  aperture  for  the  convenient  introduction  of  food  into 
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the  respiration  chamber  and  the  removal  of  excreta.  The  respiration  chamber  is  of 
such  size  that  a  man  may  remain  in  it  iu  comparative  comfort  for  a  period  of  twenty- 
lour  hours.  The  air  drawn  through  the  respiration  chamber  is  measured  with  a  gas 
meter  and  aliquot  samples  analyzed. 

Alcohol  check  experiments,  which  are  very  briefly  reported,  led  the  author  to 
conclude  that  the  apparatus  is  very  accurate.  Some  analytical  data  of  experiments 
with  men  are  also  given.  The  simplicity  of  construction  of  the  apparatus  is,  in  the 
author's  opinion,  a  point  in  its  favor. 

Concerning  the  action  of  sulphur  on  proteid  bodies,  M.  Hausmann  and 
A.  Heffter  (Beilr.  Chun.  Physiol.  «.  Pathol.,  5  {1904),  No.  5-6,  pp.  213-233).— It  has 
been  observed  that  when  white  of  egg  is  treated  under  proper  conditions  with  finely 
divided  sulphur,  hydrogen  sulphid  is  produced.  The  authors  studied  this  reaction 
at  length  with  egg  white  and  other  proteids. 

According  to  their  investigate  »ns  it  appears  that  crystallized  ovalbumin,  and  perhaps 
also  conalbumin,  as  well  as  an  unidentified  proteid  found  in  animal  tissue,  possess 
the  property  of  forming  hydrogen  sulphid  from  sulphur  at  an  ordinary  temperature 
(40°  C. )  and  do  not  lose  this  property  wh en  cooked.  The  reaction  was  also  produced 
by  a  body  in  blood  cells,  but  whether  in  the  case  of  this  substance  also  the  reaction 
was  unaffected  by  cooking,  and  the  body  therefore  was  to  be  classed  with  the  similar 
substance  obtained  from  organs,  can  not  be  stated. 

All  proteid  bodies  do  not  possess  the  property  of  forming  hydrogen  sulphid  from 
sulphur  at  room  temperature.  It  was  found  that  the  globulins  of  white  of  egg  and 
blood  serum,  fibrin,  serum  albumin,  the  proteids  of  milk  and  other  secretions  did 
not  possess  it.  Neither  did  Witte  peptone  and  commercial  hemialbumose  form 
hydrogen  sulphid.  Gelatin  and  yeast  nuclein  were  also  found  to  be  inactive  at  room 
temperature.  When  cleavage  was  induced  in  ovalbumin  and  probably  in  the  other 
active  proteids  by  pepsin,  the  active  properties  were  destroyed. 

A  number  of  experiments  were  carried  on  to  ascertain  the  cause  of  the  observed 
phenomena.  It  was  found  that  a  formation  of  hydrogen  sulphid  from  sulphur  was 
brought  about  by  a  number  of  mercaptans,  and  it  is  suggested  that  in  the  case  of 
proteids  the  reaction  may  be  due  to  the  presence  of  mercaptan  radicals. 

Certain  questions  which  have  to  do  with  proteid  metabolism,  W.  Falta 
(Verhandl.  Nalurf.  Gesett.  Basel,  15  {1904),  No.  2,  pp.  206-224,  pi-  -?).— The  experi- 
ments reported  have  to  do  with  the  source  of  nitrogenous  excretory  products  and 
the  cleavage  of  protein  in  the  body. 

The  effect  of  pancreas  upon  proteid  formation,  P.  Bergell  and  F.  Blimen- 
tiial  {Arch.  Physiol.  [Ffluger],  103  {1904),  No.  11-12,  pp.  627-631)  .—Experimental 
data  are  reported  and  discussed. 

The  effect  of  sea  climate  and  sea  baths  upon  metabolism  in  man,  A.  Loewy 
and  F.  Muller  {Arch.  Physiol.  [Pfluger],  103  {1904),  No.  9-10,  pp.  450-475,  figs.  2).— 
The  experiments  reported  showed  that  sea  climate  and  sea  baths  have  an  effect  on 
metabolism  with  certain  persons,  but  did  not  show  the  reasons  for  this. 

Phosphorus  medication:  Glycero-phosphates,  lecithins,  nucleins,  H.  Labbe 
{La  medication  Phosphoree:  Glycero-phosphates,  licithines,  nucleines.  Paris:  J.  B. 
Bailliere  &  Sons,  1903,  pp.  96;  rev.  in  British  Med.  Jour.,  1904,  No.  2267,  p.  1874).— 
The  faulty  assimilation  of  phosphorus  and  inorganic  phosphorus  compounds  is 
spoken  of.  More  favorable  results  attend  the  use  of  organic  compounds,  and  the 
author  discusses  lecithins,  nucleins,  and  similar  bodies. 

Concerning  myogen,  a  new  protein  preparation,  R.  O.  Neumann  {Milnchen. 
Med.  Wchnschr.,  50  {1903),  pp.  106-108;  abs.  in  Ztschr.  Untersuch.  Nahr.  it.  Genussmtl, 
7  {1904),  No.  9,  p.  557).— A  descriptive  article. 

The  utilization  of  heat  produced  by  animals,  L.  Grandeau  {Jour.  Agr.  Prat., 
v.  ser.,  7  {1904),  No.  23,  pp.  737,  738). — A  discussion  from  a  quantitative  standpoint 
of  the  energy  outgo  of  the  body. 
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The  estimation  of  carbohydrates  in  feces,  8.  WEiSEEand  A.  Zaitm  hek  |  Landw. 
Vers.  Stat.,  58  1903  .  Nos.  S  ;.  pp.  232-237  '.—From  experiments  reported  the  con- 
clusion was  drawn  thai  it  is  absolutely  necessary  to  estimate  the  amount  of  pento- 
sans present  in  feces  whenever  their  starch  content  is  taken  into  account. 

The  sulphurous  acid  of  foods  bound  in  organic  compounds,  K.  Farx.-teiner 
(Ztschr.  Unterguch.  Nahr.  u.  GenussmU.,  7  {1904),  No.  8,  pp.  449-470). — The  author 
studied  especially  the  form  in  which  sulphurous  acid  is  found  in  fruit  products  and 
its  union  with  carbohydrates. 

The  formation  of  sugar  from  fat,  E.  Abdebhalden  and  P.  Rosa  (Ztschr.  Phy- 
siol. Chem.,  41  (1904),  No.  4,  i>p-  303-307). — Attempts  to  form  BUgar  from  fat  by 
treating  olive  oil  and  oleic  acid  with  sheep  liver  wen-  not  successful,  but  as  tin- 
author  notes  the  experiments  reported  do  not  preclude  the  possibility  of  such  forma- 
tion in  the  body. 

The  influence  of  fat  in  the  diet  on  the  renal  excretion  of  ammonia,  F. 
Stkimtz  i  Zentbl.  Tnn.  Med.,  ;',  \  1904),  p.  81;  abs.  in  Zentbl.  Physiol,  18  (1904),  No.  3, 
p.  85  i.  —  It  was  noted  that  ammonia  excretion  increased  with  the  amount  of  fat  eaten 
while  sodium  and  potassium  excretion  decreased.  The  experiments  wen-  made 
with  children  and  the  salt  content  of  the  diet  was  kept  constant. 

The  dietetic  value  of  the  legumes,  Mary  L.  Van  Zii.e  (Iowa  Ayr.,  4  (1904  - 
No.  3,  pp.  117 ,  118). — A  popular  summary. 

The  influence  of  external  hemorrhage  on  chemical  changes  in  the  organ- 
ism, -with  particular  reference  to  proteid  catabolism,  P.  B.  Hawk  and  \Y.  J. 
<  riES  Amer.  Jour.  Physiol.,  11(1904  I,  No.  •?.  pp.  171-236). — The  experiments  reported 
were  made  with  dogs.  The  elimination  of  nitrogen,  phosphorus,  chlorin,  and  sul- 
phur was  one  of  the  questions  studied. 

The  end  products  of  self  digestion  of  animal  organs,  I,  P.  A.  Levene  |  Ztschr. 
Physiol.  Chem.,  41(1904),  No.  o,  ]>j>.  393-403). — A' contribution  to  the  subject  of  diges- 
tion and  digestive  ferments. 

The  final  products  of  autodigestion  of  pancreas,  III,  Kutscher  and  Loijmann 
(Ztschr.  Physiol.  Chem.,  41  (1904\,  No.  4,  pp.  332-342).— Experimental  data  are 
reported. 

Calorimetric  studies  of  feces,  EL  LonRiscn  (Ztschr.  Physiol.  <'hrm.,  41  (1904), 
No.  4.  pp.  308-320). — In  the  author's  opinion,  determining  the  heat  of  combustion 
of  feces  furnishes  valuable  data  for  judging  of  the  utilization  of  different  foods.  Ex- 
perimental data  are  reported,  including  the  heat  of  combustion  of  the  food,  feces 
etc.,  in  experiments  with  man. 

The  paths  of  excretion  for  inorganic  compounds.  I,  The  excretion  of 
strontium,  L.  B.  .Mender  and  H.  C.  Thacher  (Amer.  Jour.  Physiol.,  11  (1904),  No. 
l,pp.5—16). — The  authors'  conclusions  drawn  from  the  experiments  reported  follow: 
"Strontium  salts  are  eliminated  to  a  relatively  small  extent  only  by  the  kidneys, 
even  after  direct  introduction  into  the  circulation.  The  excretion  in  the  urine  begins 
soon,  and  ceases  usually  within  24  hours.  The  larger  portion  of  the  strontium  elim- 
inated is  found  in  the  feces,  whether  the  introduction  of  the  element  be  per  os,  sub- 
cutaneously,  intravenously,  or  intraperitoneally. 

"  The  place  of  excretion  is  apparently  restricted  to  the  region  of  the  alimentary 
tract  beyond  the  stomach.  A  functional  relation  to  certain  phenomena  of  intestinal 
peristalsis,  etc.,  is  suggested.  The  rate  of  elimination  is  slow,  and  is  apparently 
influenced  by  the  calcium  content  of  the  food.  Strontium  is  found  deposited  in  the 
tody  chiefly  in  the  bones;  traces  may  be  met  with  in  the  liver  and  muscles." 

Experiments  on  the  physiological  action  of  the  active  substances  of 
organs  and  tissues,  A.  Pugltjese  (Jour.  Physiol,  et  Path.  Gen.,  6  (1904),  No.  3,  pp. 
452-465,  dams.  1 ; ). —  Results  of  a  number  of  experiments  are  reported. 

The  retarding  of  peptic  activity  by  salts,  J.  Sciiutz  (Beitr.  Chem.  Physiol.  ". 
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Pathol.,  5  (1904),  No.  9,  pp.  400-411). — From  a  number  of  experiments  the  conclu- 
sion was  reached  that  anions  hinder  peptic  digestion  within  wider  limits  than  cations, 
sodium  being  generally  the  strongest  of  the  cations.  Other  conclusions  are  also 
drawn  which  have  to  do  with  the  subject  considered  from  the  standpoint  of  the 
theories  of  physical  chemistry. 

General  relations  between  heat  of  combustion  of  organic  compounds  and 
their  structural  formulae.  Calculations  of  the  heat  of  combustion,  P.  Lemoult 
(Ann.  ('him.  it  Phys.,  8.  ser.,  1  (1904),  Apr., pp.  496-553). — A  theoretical  and  mathe- 
matical discussion. 

A  note  on  pancreas-nucleoproteid,  P.  A.  Levexe  and  L.  B.  Stookey  (Zischr. 
Physiol.  Choii.,  41  (1904),  No.  ■'>.  pp.  404-400). — Analytical  and  other  data  are 
reported. 

Concerning  the  history  of  the  discovery  of  the  relationship  between 
chlorophyll  and  the  coloring  matter  of  the  blood,  L.  Marchlewski  (Arch. 
Physiol.  [Pfluger],  102  (1904),  No.  1-2,  pp.  111-115).— A  historical  and  controversial 
article. 

Experiments  on  the  behavior  of  liver  cells,  especially  as  regards  physical- 
chemical  relations,  E.  Petry  (Beitr.  Chem.  Physiol,  u.  Pathol.,  5  (1904),  No.  5-6, 
pp.  245-275). — The  absorption  of  chlorin  was  especially  studied  with  reference  to 
the  properties  and  1  >ehavior  of  liver  cells. 

Physical  deterioration,  its  causes  and  the  cure,  Mrs.  A.  W.  Smyth  (London: 
John  Murray,  1904,  pp.  334;  rev.  in  British  Med.  Jour.,  1904,  No.  2266,  pp.  1317, 
1318). — Among  other  topics  the  author  discusses  milk  supplies  and  the  effect  of  food 
upon  the  physical  condition  of  children. 

Food  requirements  of  infants,  Barbier  (Ann.  Hyg.  Pub.  et  Med.  Jjeg.,  1904,  Apr., 
p.  379;  ahs.  in  Rev.  Soc.  Sri.  Hyg.  Aliment.,  1  (1904),  No.  l,p.  90) . — The  food  require- 
ments of  infants  are  discussed  and  a  formula  quoted  for  calculating  the  needed  quan- 
tity of  milk. 

Food  requirements  of  new-born  infants,  V.  Bue  (Presse  Med.,  1904,  Mm-.  .'; 
abs.  in  Rev.  Soc.  Sci.  Hyg.  Aliment.,  1  (1904),  No.  1,  pp.  88-90). — A  summary  and 
discussion. 

ANIMAL   PRODUCTION. 

Fodders  and  feeding  stuffs,  F.  T.  Shutt  ( Canada  Expt.  Farms  Rpts.  1003,  ]>]>. 
134-144). — Analyses  are  reported  of  oats,  whole  grain,  kernels,  and  hulls;  brans  and 
shorts,  molasses  feeds,  dried  beet  pulp,  cotton-seed  meal,  mangel-wurzels,  carrots, 
and  turnips. 

Handbook  of  animal  feeding  and  feeding  stuffs,  E.  Pott  (Handbuch  der 
tierischen  Erndhrung  und  der  landwirtschaftlichen  Futtermittel.  Berlin:  Paul  Party,  1904; 
vol.  1,  pp.  X+389). — A  second  edition  of  this  handbook  which  the  author  states 
has  been  thoroughly  revised  and  now  will  appear  in  2  volumes.  The  first  volume 
takes  up  the  general  theories  of  nutrition;  composition,  feeding  value,  and  valuation 
of  feeding  stuffs;  effect  of  soil  and  other  conditions  of  growth  on  feeding  value,  and 
related  topics. 

Report  of  the  liouvain  laboratory,  J.  Graftiau  (Rap.  Trav.  Lab.  Anal.  Louvain, 
1903,  pp.  15). — Analyses  of  a  number  of  samples  of  fertilizers  and  feeding  stuffs  are 
reported,  and  data  given  regarding  the  work  of  the  Louvain  laboratory,  including 
studies  of  the  ash  content  of  plants  as  affected  by  factory  fumes. 

Chemical  analyses  of  meadow  grasses,  C.  E.  Bessey  (Breeder's  Gaz.,  45  (1904), 
No.  25,  pp.  1182,  1183). — An  analysis  of  meadow  hay  is  quoted. 

Feed  for  domestic  animals  in  Norway,  H.  Bordewich  (Dept.  Com.  and  Labor, 
Mo.  Consular  Rpts.,  75  (1904),  No.  283,  p.-293).—A  brief  note  regarding  the  impor- 
tation of  American  corn  and  cotton-seed  meal  into  Norway,  with  suggestions  for 
increasing  the  trade  by  proper  methods  of  manufacture  and  packing. 
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Dried  brewers'  grains  and  distillers'  grains,  Dietrich  {Landw.  Vers.  Stat.,  58 
{1903),  No.  3-4,  pp.  24-1-262,  figs.  18). — A  number  of  forms  of  apparatus  for  drying 
brewers'  and  distillers'  grains  are  described. 

Oats,  E.  Haselhopf  and  F.  Mach  {Landw.  Vers.  Stat.,  60  {1904),  No.  3-4,  pp.  161- 
206,  pis.  2). — Data  regarding  the  composition,  structure,  and  feeding  value  of  oats 
and  oat  products  and  related  topics  are  summarized  and  discussed. 

Composition  and  food  value  of  the  leaves  of  sugar  beets,  L.  Grandeau 
(  Jour.  Agr.  Prat.,  n.  ser.,  8  {1904),  No.  30,  pp.  106-108). — Asummary  of  data  on  this 
topic. 

The  terminology  of  the  constituents  of  feeding  stuffs,  A.  Gregoire  {Bui. 
Cercle  oV Etudes  Agron.  [Brussels'],  1903,  No.  8,  pp.  369-375). — The  terminology  pro- 
posed for  the  constituents  of  feeding  stuffs  is  practically  the  same  as  that  followed 
in  the  United  States,  Germany,  and  elsewhere. 

The  digestibility  of  peat  as  an  absorbent  for  molasses  in  molasses  feeds, 
T.  Pfeiffer  and  A.  Einecke  {Mitt.  Landw.  Inst.  Univ.  Breslau,  ..'  {1904),  No.  4,  pp. 
683-694).  —  Experiments  with  sheep  showed  that  an  appreciable  quantity  of  the  total 
organic  material,  nitrogen-free  extract,  and  pentosans  of  peat  meal  was  digested. 
The  author  calls  attention  to  the  fact  that  molasses  peat  has  more  value  than  is  ordi- 
narily believed. 

The  digestibility  of  pentosans,  S.  Weiser  (Landw.  Vers.  Stat.,  58  {1903),  No. 
3-4,  pp.  238-240). — Experiments  are  briefly  reported  on  the  digestibility  of  pentosans 
by  steers,  pigs,  sheep,  and  a  horse.  The  coefficients  of  digestibility  varied  within 
rather  wide  limits  with  the  different  animals  and  in  different  experiments  with  the 
same  animals,  but  on  an  average  this  constituent  was  quite  thoroughly  digested.  As 
shown  by  the  experiments  reported  the  digestibility  of  pentosans  is  parallel  to  and 
varies  directly  with  that  of  carbohydrates. 

The  fate  of  pentosans  (xylans)  in  the  animal  body,  B.  Slovtzov  (Izv.  Imj>. 
Akad.  Nauk  [Bo/.  Acad.  Imp.  Sd.  St.  Peter ■slurg],  5.  ser.,  15  (1901),  pp.  423-434;  abs. 
in  Zischr.  Untersuch.  Nahr.  u.  GenussmtL,  8  {1904),  No.  2,  p.  157). — From  experiments 
witli  separated  ferments  and  with  guinea  pigs,  the  conclusion  was  drawn  that  when 
xylan  is  consumed  by  herbivora  in  small  quantities  a  portion  at  least  is  resorbed  and 
serves  as  a  nutrient.  The  digestive  ferments  did  not  act  upon  xylan,  but  hydro- 
chloric acid  changed  some  of  it  into  xylose. 

Concerning  the  resistance  of  true  albumin  to  tryptic  digestion  in  the  animal 
body,  S.  Kosexberg  and  C.  Oppenheimer  (Beitr.  Chan.  Physiol,  u.  Pathol.,  5  {1904), 
No.  .'',  /*/*.  412-421). — Erom  experiments  with  a  dog  with  a  fistula  carried  on  in  con- 
tinuation of  earlier  work"  the  conclusion  was  reached  that  in  the  body  as  well  as  in 
vitro  true  albumin  is  resistant  to  the  action  of  tryptic  ferments. 

Concerning  the  influence  of  alkalis  on  protein  metabolism,  E.  Dufourt 
(Jour.  Physiol  et  Path.  Gen.,  6  {1904),  No.  3,  pp.  489-496).—  Experiments  with  dogs 
on  a  meat  and  on  a  vegetable  diet  are  reported,  the  alkali  studied  being  bicarbonate 
of  soda  in  varying  doses.  According  to  the  author  the  alkali  increased  the  urea 
excretion  as  compared  with  the  total  renal  nitrogen  both  on  a  vegetable  and  on  a 
meat  diet.     The  experiments  are  discussed  at  some  length. 

Sweet  clover  as  a  stock  feed,  G.  H.  Otis  {Breeder'  ■■<  Gaz.,  46  {1904),  No.  2, p.  54). — 
( 'ontrarv  to  the  general  opinion,  the  author  on  the  basis  of  experience  considers  sweet 
clover  hay  a  satisfactory  feed  for  farm  animals,  including  horses  and  mules;  however 
he  recognizes  the  fact  that  it  is  necessary  to  first  accustom  them  to  its  use.  In  his 
opinion  it  should  be  cut  early  and  handled  like  alfalfa.  The  value  of  sweet  clover 
for  binding  soil  on  washed-out  and  abandoned  limestone  lands  is  also  spoken  of. 

On  the  distribution  of  osseomucoid,  C.  Seifert  and  W.  J.  Gies  (Amer.  Jourm 
Physiol.,  10  (1903),  No.  3,  pp.  146-148). — Experiments  with  mammals,  birds,  reptiles, 

a  Beitr.  Chem.  Physiol,  u.  Pathol.,  4  (1903),  p.  279. 
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and  a  fish  led  to  the  conclusion  that  osseomucoid  is  very  probably  a  normal  constituent 
of  all  bones. 

The  reaction  of  the  urine  of  Bovidae,  A.  Gouin  and  1'.  Andoi \\ui>  (/>'»/.  Sta. 
Agron.  Loire-Inferieure,  1902-3, pp.  101-105). — Brief  notes  on  the  subject. 

Animal  feeding,  A.  Stutzeb  |  Futterungslehre.  Leipzig:  Hugo  Voigt,  mo//:  rev. 
i,>  Ztschr.  Landw.  Versuchsw.  Oesterr.,  7  {1904),  No.  6,  pp.  $92,498).— The  fourth  edi- 
tion of  this  work,  which  is  designed  for  the  use  of  agricultural  students,  it  is  stated 
has  been  thoroughly  revised. 

Live  stock,  .1.  II.  Gkisdale  {Canada  Expt.  Farms  Rpts.  1903,  pp.  .~>7-59).—  Brief 
statements  are  made  regarding  the  cattle,  sheep,  swine,  and  horses  at  the  Ottawa 
Experimental  Farm. 

Hybridism  among  birds,  E.  Diaz  {An.  Acid,  den.,  Habana,  38(1902),  pp.  231- 
288,  pis.  .'). — The  author  presents  2  illustrations  furnished  by  the  owner  of  fowls 
claimed  by  the  latter  to  be  crosses  between  the  turkey  and  guinea  hen.  Brief  notes 
are  given  on  the  dilliculties  of  obtaining  crosses  between  different  genera  of  domestic 
fowls  and  on  the  distinguishing  characteristics  of  this  particular  cross. 

On  the  relation  of  autolysis  to  proteid  metabolism,  II.  (i.  Wells  (Amer.  .lour. 
Physiol.;  11  {1904),  No.  4,  pp.  851-854).— In  the  experiments  reported  it  did  not 
appear  that  extracts  of  thyroid,  kidney,  and  spleen  had  any  decided  effect  on  the 
autolysis  of  the  liver  of  the  dog. 

Changes  in  races  of  Bovidae  as  related  to  the  geological  origin  of  soils,  A. 
Gouin  (Bui.  Soc.  Agr.,  Sri.  el  Arts,  Sarthe,  2.  ser.,  .11  {1904),  No.  8,  j>/>.  240-262).— 
A  theoretical  discussion  of  the  subject. 

Experiment  with  steers,  R.  Robertson,  S.  A.  Bedford,  and  A.  Mackay  ( ( 'anada 
Expt.  Farms  Rpts.  1903,  pp.  284,  287-294,  383-386,  392-394) .—The  relative  merits 
of  feeding  steers  loose  and  tied  in  stalls  were  studied  at  the  Maritime  Provinces  Farm 
with  2  lots  of  8  dehorned  steers,  each  fed  similar  rations  of  hay,  roots,  silage,  and 
mixed  meal  for  150  days.  The  total  gain  made  by  the  loose  steers  was  2,435  lbs. 
and  by  the  tied  steers  2,250  lbs. 

In  a  comparison  of  full  fattening  and  limited  growing  rations  it  was  found  that  a 
lot  of  5  calves  on  a  full  fattening  ration  made  an  average  daily  gain  of  2.32  lbs.  at  a 
cost  of  6  cts.  per  pound  for  150  days.  Similar  values  for  5  calves  fed  the  limited 
growing  ration  for  a  year  were  0.86  lb.  and  5.30  cts.  In  a  second  test  the  steers  fed 
the  full  fattening  ration  made  an  average  daily  gain  of  1.44  lbs.  at  a  cost  of  5.21  cts. 
per  pound,  and  with  those  on  a  limited  growing  ration  the  average  daily  gain  was 
0.95  lb.  per  steer  and  the  cost  of  a  pound  of  gain  3.64  cts.  The  above  tests  were 
made  in  continuation  of  those  previously  reported  (E.  S.  R.,  15,  p.  172). 

At  the  Manitoba  Experimental  Farm  brome-grass  hay  was  compared  with  corn 
fodder,  using  2  lots  of  5  steers  each.  The  lots  were  all  fed  turnips,  chopped  mixed 
grains,  and  bran  in  addition  to  the  coarse  fodders  mentioned,  and  were  handled 
similarly.  In  the  32  weeks  of  the  test  the  steers  fed  brome-grass  hay  made  an  aver- 
age daily  gain  of  ]  lb.  10  oz.  and  those  fed  corn  fodder  1  lb.  12  oz.  According  to 
the  authors'  calculations  the  profits  were,  respectively,  64  and  71  cts.  per  steer  in 
the  2  lots. 

"There  is  very  little  profit  in  feeding  steers  when  the  difference  between  the  buy- 
ing and  selling  price  is  only  about  75  cts.  per  steer.  Cattle  require  more  pounds  of 
fodder  corn  per  day  than  they  do  of  brome-grass  hay.  The  comparative  value  of 
these  2  fodder  crops  is  about  *4  per  ton  for  fodder  corn  and  $5  for  brome  hay." 

The  gains  made  by  steers  turned  out  2  hours  each  day,  as  compared  with  those 
kept  continually  in  the  stable,  were  studied  at  the  Indian  Head  Farm  with  2  lots  of 
5  animals  each  fed  under  uniform  conditions.  In  the  case  of  the  steers  turned  out 
a  part  of  each  day  the  total  gain  in  the  ISO  days  of  the  test  was  1,520  His.  and  the 
calculated  profit  per  steer  $2.14  as  compared  with  1,615  lbs.  and  £2.74  for  the  steers 
confined  all  the  time. 
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In  connection  with  the  experiments  brief  notes  are  given  regarding  the  cattle  kept 
at  the  several  experimental  farms. 

Cattle:  Beef  production,  J.  H.  Grisdale  (Canada  Expt.  Farms  Rpts.  1903,  pp. 
57,  58,  67-7.9). — The  station  herd  is  briefly  described  and  feeding  tests  are  reported 
in  continuation  of  earlier  work  (E.  S.  R.,  15,  p.  172).  In  a  study  of  the  relative 
merits  of  handling  steers,  9  animals  tied  in  stalls  and  having  an  average  of  56  sq.  ft. 
of  space  per  steer  gained  1.58  lbs.  per  head  per  day,  the  cost  of  a  pound  of  gain  being 
7.05  cts.     The  test  covered  180  days. 

In  the  case  of  a  similar  lot  of  loose  steers  with  an  average  of  84  sq.  ft.  of  space  per 
steer  the  average  daily  gain  per  head  was  1.87  lbs.,  the  cost  of  a  pound  of  gain  being 
5.32  cts.,  while  9  loose  steers  having  38  sq.  ft.  of  space  per  steer  made  an  average 
daily  gain  of  1.52  lbs.  per  steer,  the  cost  of  a  pound  of  gain  being  6.58  cts.  The 
steers  in  the  last  two  mentioned  lots  were  dehorned.  All  were  fed  a  ration  of  gluten 
meal,  silage,  roots,  and  hay. 

In  a  study  of  the  influence  of  age  on  the  cost  of  beef  production  it  was  found  that 
a  lot  of  9  3-year-old  steers  in  180  days  made  an  average  daily  gain  of  1.58  lbs.,  the 
cost  of  a  pound  of  gain  being  7.05  cts.  Similar  values  in  the  case  of  9  2-year-old 
steers  were  1.65  lbs.  and  6.03  cts.,  with  a  lot  of  9  yearlings  1.65  lbs.  and  5.54  cts., 
with  a  lot  of  6  calves  6  months  old  1.46  Lbs.  and  5.33  cts.,  and  with  a  lot  of  6  new- 
born skim-milk  calves  1.48  lbs.  and  2.16  cts. 

In  every  case  the  coarse  food  consists  of  roots,  silage,  fodder,  and  hay.  The  steers 
and  yearlings  were  fed  gluten  meal  in  addition  and  the  calves  a  grain  ration  made  up 
of  different  proportions  of  oats,  peas,  barley,  oil  meal,  and  gluten  meal.  The  new- 
born calves  were  also  given  some  skim  milk.  "In  cost  of  production  there  is  a  quite 
remarkable  gradation  in  favor  of  the  younger  classes." 

In  a  comparison  of  feeding  heavy  rations  from  birth  to  block  and  feeding  in  the 
usual  way,  that  is,  a  limited  growing  ration  for  the  first  5  or  6  months  and  then  a 
■  fattening  ration  until  the  time  of  slaughtering,  it  was  found  that  6  steers  fed  a  full 
fattening  ration  gained  1.18  lbs.  per  head  per  day  for  365  days,  the  cost  of  a  pound 
of  gain  being  6.13  cts.  An  equal  number  of  steers  fed  the  same  length  of  time  the 
limited  growing  ration  gained  0.96  lb.  per  day,  the  cost  of  a  pound  of  gain  being  6.22 
cts.  Five  calves  fed  a  full  fattening  ration  for  184  days  made  an  average  daily  gain 
of  1.48  lbs.  at  a  cost  of  2.16  cts.  per  pound. 

Beef  cattle  breeding-  in  Argentina,  F.  W.  Bicknel  (Breeder's  Oaz.,  46  (1904), 
Nos.  5,  pp.  166-168;  6,  pp.  208,  209,  figs.  8). — The  extent  and  condition  of  the  cattle 
industry  in  Argentina  are  discussed. 

To  estimate  the  weight  of  cattle  by  measuring  with  a  tape  line,  R.  West 
(Jour.  Jamaica  Agr.  Soc,  8  (1904),  -No.  7,  p.  285). — Brief  directions  are  given  for 
estimating  the  weight  of  cattle  from  external  measurements. 

Calf-rearing  experiments,  second  year,  1902  (Jour.  Dept.  Agr.  and  Tech.  Instr. 
Ireland,  4  (1904),  ATo.  3.  pp.  415-427,  dgms.  2). — In  continuation  of  earlier  work  (E. 
S.  R.,  15,  p.  802)  the  possibility  of  rearing  calves  on  cream  substitutes  was  studied 
with  3  lots  of  9  and  1  lot  of  8  calves  under  practically  the  same  conditions  as  in  the 
earlier  test.  For  20  weeks  lot  1  received  a  whole  milk  ration,  lot  2  a  mixture  of 
whole  and  skim  milk,  lot  3  skim  milk  with  the  addition  of  cod-liver  oil,  and  lot  4 
ski  in  milk  with  a  mixture  of  meals.  The  greatest  gain,  291.5  lbs.,  per  head  was 
made  on  the  whole  milk  and  the  least  gain,  244.1  lbs.,  on  skim  milk  and  cod-liver  oil. 

The  test  was  continued  under  uniform  conditions  after  weaning  to  judge  of  the 
effect  of  the  rations  mentioned  on  subsequent  gains.  Considering  the  whole  period, 
which  covered  73  weeks,  the  greatest  gain,  625.9  lbs.,  per  head  was  made  on  whole 
milk  and  the  smallest  gain,  531.8  lbs.,  per  head  on  a  mixture  of  whole  and  skim 
milk.  The  whole  milk  ration  was  the  most  expensive.  The  greatest  saving  by 
using  whole  milk  substitutes  amounted  to  $5.28  per  head  and  was  noted  with  the 
ration  composed  of  a  mixture  of  whole  and  skim  milk. 


294  EXPERIMENT    STATION    RECORD. 

From  this  and  the  earlier  experiments  the  conclusion  was  drawn  thai  "although 

calves  Eed  for  a  long  period  <>n  whole  milt  will  show  a  high  rate  of  increase  when 

compared  with  the  gain  in  weight  made  by  animals  reared  on  other  foods,  the 
increase  is  not  proportional  to  the  cost  incurred.  It  is  much  more  economical  to  use 
a  cream  substitute,  such  as  linseed  cake,  with  cod-liver  oil,  Indian  meal,  or  a  mixture 
of  meals,  along  with  separated  milk  than  to  use  whole  milk  and  linseed  cake." 

New  experiments  on  the  feeding1  of  calves,  A.  GouiN  and  I'.  Andouam) 
(  r,ul.  Sta.  Agron.  Loire-Infirieure,  1902  8, pp.  66-100). — In  continuation  of  work  pre- 
viously reported  (E.  S.  K.,  II,  p.  L105),  the  author  studied  the  water  content  of 
flesh,  and  the  effect  of  acid  potassium  phosphate,  dried  calcium  phosphate  (the 
natural  mineral),  powdered  green  bone,  arsenite  of  potash,  hydrochloric  acid,  and 
bicarbonate  of  soda  upon  the  assimilation  of  food,  the  metabolism  of  nitrogen, 
and  the  gains  made  by  calves. 

His  previous  deduction  as  to  the  value  of  powdered  hone  in  inducing  gains  was 
continued.  The  conclusion  was  reached  that  calves  require  smaller  amounts  than 
the  Wolff  standard  calls  for;  for  instance,  during98  days  one  of  the  calves  consumed 
1,947  gm.  of  dry  matter  and  digested  1,245  gm.,  the  gain  made  amounting  to  852  gm., 
as  compared  with  1,740  gm.  digestible  nutrients,  and  550  gm.  gain,  called  for  by  the 
German  standards. 

Depreciation  of  leather  by  brands,  J.  Mehmken  (Breeder's  Caz.,46  (1904),  No. 
4,  p.  ISO,  dgm.  1) . — The  author  discusses  the  effect  of  branding  upon  the  value  of  the 
dressed  hide  and  points  out  that  the  least  injury  results  when  branding  is  done  on 
the  jaw.  The  most  damage  is  caused  by  the  side  brand,  the  hip  brand  being  regarded 
as  between  the  two  in  this  respect. 

The  sheep  industry  of  the  Laramie  Plains,  F.  S.  King  (Ranchman's 
Reminder,  I  {1904),  No.  7,  pp.  83-87,  figs.  4). — The  early  history  of  the  local  sheep 
industry  is  briefly  spoken  of. 

Sheep,  R.  Robertson  ( Canada  Expt.  Farms  Rpts.  1903,  p.  295). — Brief  notes  are 
given  regarding  the  Maritime  Provinces  Farm  flock. 

Swine,  R.  Robertson,  S.  A.  Bedford,  and  A.  Mackay  (Canada  Expt.  Farms  Rpts. 
1903,  pp.  294,  295,  336,  337,  394).— In  continuation  of  tests  previously  reported 
(E.  S.  R. ,  15,  p.  174)  the  relative  merits  of  pasturing  pigs  and  feeding  in  pens  was 
tested  at  the  Maritime  Provinces  Farm  with  2  lots  of  10  animals  each.  The  lot 
pastured  for  4  months  and  then  fed  in  a  pen  for  1  month  made  an  average  daily  gain 
of  1.06  lbs.  per  head,  at  a  cost  of  3.04  cts.  per  pound,  as  compared  with  0.8  lb.  and 
4.05  cts.  in  the  case  of  the  lot  fed  in  the  pens  for  the  entire  period. 

At  the  Manitoba  Experimental  Farm  4  pigs  fed  spelt  gained  389  lbs.  as  compared 
with  407  lbs.  in  the  case  of  a  similar  lot  fed  mixed  grain,  the  calculated  profit  in  the 
two  cases  being  $8.99  and  $9.75.  "The  pen  of  animals  fed  on  mixed  grain  consumed 
25  lbs.  more  grain  during  the  fattening  period  than  those  fed  on  spelt." 

In  addition  to  the  feeding  tests  brief  notes  are  given  regarding  the  swine  kept  at 
the  Maritime  Provinces,  Manitoba,  and  Indian  Head  experimental  farms. 

Millet  for  fattening  swine,  J.  W.  Wilson  and  H.  G.  Skinner  (South  Dakota 
Sta.  Bid.  S3,  pj).  15,  figs.  5). — Using  3  lots  of  2  pigs  each  the  relative  value  of  ground 
barley,  hog  millet  (Panicum  miliaceum),  and  wheat  was  studied.  These  grains  were 
mixed  with  water  and  fed  ad  libitum.  In  the  84  days  of  the  test  the  average  daily 
gain  per  head  on  barley  was  1.25  lbs.,  the  feed  eaten  per  pound  of  gain  being  4.95 
lbs.  Similar  values  for  millet  were  1.13  lbs.  and  5.95  lbs.,  and  for  wheat  1.67  lbs. 
and  4.87  lbs.  It  was  noticed  that  the  lot  receiving  millet  relished  their  feed  and 
were  in  apparently  as  good  physical  condition  during  the  whole  test  as  the  other  lots. 

Considering  the  test  as  a  whole  the  authors  calculate  that  the  barley  and  millet 
each  returned  41  cts.  and  the  wheat  52  cts.  per  bushel.  An  examination  of  similar 
cuts  from  the  dressed  carcasses  showed  that  the  percentage  of  fat  to  lean  in  the  mil- 
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let-fed  pork  was  much  smaller  than  in  the  other  samples.  All  thepors  was  con- 
sidered too  fat  for  local  trade  and  the  author-  believe  that  the  pigs  might  have  been 
more  advantageously  slaughtered  earlier. 

The  lean  meat  from  the  lot-  fed  millet  and  wheat  was  lighter  in  color  than  that 
from  the  barley-fed  lot.     The  fat  from  tin-  lot  fed  millet  was  pure  white  and  although 
not  so  firm  in  texture  it  was  considered  superior  in  quality  to  that  of  tin-  other  <ar- 
-.  which  had  a  yellowish  tinge.     An  analysis  of  the  millet  fed  is  reported. 

The  utilization  of  skimmed  milk  in  feeding-  pigs,  II.  EL  Wing   [New  York 
<  orneU  sin.  ]!nl.  220,  pp.  189-19}  I. — Skim  milk  i.-  frequently  Bold  for  the  manufacture 
of  casein  and  similar  purposes,  returning  to  tin-  producer  not  over  LO  cts.  per  LOO  lbs. 
A  test  was  therefore  undertaken  with  6  lot-  containing  from  7  t>>  12  pigs  each,  to 
if  it  could  not  lie  more  profitably  utilized  as  a  feeding  -tuff. 

In  addition  to  skim  milk  lots  1  and  '-J,  were  fed  corn  meal,  lots  2  and  5  corn  meal 
and  gluten  feed  1:1,  and  lots  4  and  6  corn  meal  and  wheat  middlings  1:1.  Consider- 
ing the  results  as  a  whole  the  average  daily  gain  for  the  83  days  of  the  test  was  0.99 
lb.  on  corn  meal,  0.93  Hi.  on  corn  meal  and  gluten  feed,  and  0.96  lb.  on  corn  meal 
and  wheat  middlings,  the  -kim  milk  fed  per  pound  of  gain  averaging  3.5,  4.3,  and 
4.7  lhs.  in  tin-  •'»  cases. 

From  the  results  of  the  trial  the  author  calculates  that  on  the  whole  -kim  milk  is 
worth  about  15  cts.  perewt.  when  fed  to  pigs  from  the  time  of  weaning  until  they 
weigh  about  125  lbs. 

"Clear  corn  meal  is  perfectly  satisfactory  as  a  single  grain  when  fed  in  connection 
with  skimmed  milk. 

"  Weanling  pigs  in  close  quarters  during  cold  weather  can  be  made  to  gain  a  pound 
live  weight  per  day  for  3  months. 

"There  are  indications  that  the  proportion  of  skimmed  milk  can  be  increased 
economically  above  the  ratio  of  3  lbs.  of  milk  to  1  lb.  of  grain  usually  recommended, 
thus  lessening  the  amount  of  grain  i 1  that  must  be  purchased." 

Poland-China  and  Berkshire  pigs,  F.  L.  Clarke  [Jour.  Jamaica  Agr.  Soc.,  8 
(1904),  No.  7,  pp.  275,  ?76). — The  author  discusses  pig  breeding  under  local  condi- 
tions and  gives  briefly  the  result-  of  his  experience  with  Poland-China  and  Berkshire 
pigs. 

Horses,  R.  Eobebtson  and  A.  Mack  ay  |  Canada  Kept.  Farms  }!j>i.<.  /.v>.;.  j,j,.  284, 
$94  '• — Brief  statements  are  made  regarding  the  horses  kept  at  the  .Maritime  Provinces 
and  Indian  Head  experimental  farms. 

The  horse  industry  in  Australia.  W.   G.  McKinxey  [Jour.   Dept.   Agr.    R 
Australia,  9  |  1904  •  No.  5,  pp.  821-884  . — A  descriptive  and  statistical  article. 

Results  of  scientific  feeding  of  plantation  mules,  W.  Godchaux  [Proc.  Lou- 
isiana StaU  Agr.  Soc.  "ml  Stockbreeders'  Assoc.,  1904,  p[>-  71-79). — The  rational  feed- 
ing of  mules  is  discussed  and  data  given  regarding  the  system  at  present  followed  at 
a  large  sugar  factory  at  Assumption  Pari.-h,  Louisiana,  as  compared  with  the  Bystem 
previously  followed. 

The  ration  now  fed  consists  of  8  lbs.  of  corn-and-cob  meal,  2  lbs.  cotton-seed  meal, 
11  lbs.  molasses,  and  15  lbs.  pea-vine  hay,  the  cost  being  14.5  cts.  per  head. 
According  to  the  author's  calculations  this  would  supply  the  nutrients  ami  energy 
called  for  by  Wolff's  standard  for  horses  or  mules  at  heavy  work.  The  author  states 
that  the  use  of  this  ration  has  diminished  the  cost  of  feeding  mules  nearly  half, 
while  at  the  same  time  their  health  lias  improved. 

Cuba's  beasts  of  burden,  F.  C.  Giltxer  [Breeder's  Gaz.,  46  [1904),  No.  8,  pp. 
88-90,  figs.  8). — The  author  describes  the  horses,  mules,  and  cattle  used  as  beast-  of 
burden  in  Havana  and  the  rural  districts  of  Cuba. 

Report  of  the  poultry  manager,  A.  G.  Gilbert  [Canada  Erpt.  Farms  Rpts.  1903, 
pp.  289-265,  pi.  1). — The  important  factors  in  the  production  of  a  superior  quality  of 
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poultry,  breeds  and  strains,  the  local  price  for  eggs,  and  other  conditions  affecting 
poultry  raising  are  spoken  of,  and  brief  notes  are  given  regarding  the  experimental 
work  of  the  poultry  department,  the  rations  fed,  and  the  results  of  incubator  tests, 
as  well  as  data  regarding  the  number  of  eggs  laid  during  the  year  and  the  stock  kept 
at  the  station  poultry  farm.  The  information  gained  in  connection  with  testing  and 
hatching  eggs  laid  during  the  cold  season  is  summarized  as  follows: 

"The  generous  and  gently  stimulating  rations  given  to  the  fowls  kept  in  cold 
houses  did  not  seem  to  affect  the  strength  of  the  germs  of  the  eggs  laid  by  them,  as 
similar  rations  apparently  did  in  the  case  of  the  hens  kept  in  artificially  warmed 
quarters. 

"Eggs  laid  in  early  December  by  the  hens  in  artificially  warmed  houses  showed  a 
greater  percentage  of  strong  germs  than  did  eggs  laid  by  them  later  in  the  season. 

"Eggs  laid  by  the  same  hens  in  early  spring  showed  a  satisfactory  percentage  of 
fertility,  but  the  weakest  germs. 

"The  most  striking  and  gratifying  results  were  obtained  from  the  fowls  which, 
like  their  parent  stock,  had  never  known  warm  quarters.  From  55  eggs  laid  by 
these  fowls  in  early  spring — after  laying  well  during  the  winter — 48  strong  chickens 
were  hatched.  In  contrast  with  this  are  17  chickens  from  52  eggs  laid  by  hens  kept 
in  warmed  but  comparatively  limited  quarters. 

' '  Results  were  strongly  in  favor  of  the  average  farm  conditions. ' ' 

Poultry,  R.  Robertson,  S.  A.  Bedford,  and  A.  Mackay  ( Canada  E.vpt.  Farms 
Rjjts.  1903,  pp.  296,  337,  338,  394). — At  the  Manitoba  farm  4  Barred  Plymouth  Rock 
cockrels  fed  in  pens  a  mixture  of  equal  parts  of  finely  ground  wheat,  barley,  and 
oats,  mixed  to  a  thin  porridge  with  skim  milk,  gained  5  lbs.  8  oz.  in  28  days,  the 
cost  of  a  pound  of  live  weight  being  4  cts.  Four  Wyandotte  cockrels  fed  the  same 
ration  under  the  same  conditions  gained  4  lbs.,  the  cost  of  a  pound  of  live  weight 
being  5.25  cts. 

Brief  statements  are  also  made  regarding  the  work  of  the  poultry  department  at 
the  Maritime  Provinces,  Manitoba,  and  Indian  Head  experimental  farms. 

The  poultry  industry  {Maine  Dept.  Agr.  Bui.,  3  {1904),  No.  2, pp.  55-81).—  This 
bulletin  includes  popular  articles  which  have  to  dp  with  poultry  raising  and  data 
regarding  the  present  condition  of  the  poultry  industry  in  Maine. 

A  representative  English  poultry  plant  {Reliable  Poultry  Jour.,  11  {1904),  No. 
6,  pp.  631-635,  figs.  5). — A  descriptive  article  which  discusses  among  other  topics  the 
sale  of  day-old  chicks  and  so-called  live  eggs — that  is,  incubated  eggs — which  exami- 
nation has  shown  contain  live  chickens  within  3  days  of  hatching. 

Experiments  in  chicken  fattening,  F.  T.  Shutt  {Canada  Expt.  Farms  Rjrts. 
1903,  pp.  256-260). — The  relative  merits  of  fattening  chickens  in  pens  and  crates  was 
studied  with  4  lots  of  6  chickens  each.  In  the  case  of  the  2  lots  fed  in  pens  the 
average  gain  per  chicken  in  the  4  weeks  covered  by  the  test  was  1  lb.  9.33  oz.  and  2 
lbs.  4.5  oz.,  the  cost  of  a  pound  of  gain  being  6.7  cts.  and  5.3  cts.,  respectively. 

In  the  case  of  the  lots  fed  in  crates  the  average  gain  per  chicken  was  1  lb.  9.66  oz. 
and  2  lbs.  2.33  oz.,  the  cost  of  a  pound  of  gain  being  6.2  cts.  and  5.6  cts.  The  pro- 
portion of  edible  and  nonedible  portions  in  the  dressed  chickens  was  recorded  in 
both  cases,  the  proportion  of  dressed  carcass  being  the  larger  in  the  case  of  the 
chickens  fed  in  crates,  while  the  flesh  of  the  pen-fed  birds,  it  is  stated,  was  slightly 
the  yellower. 

The  results  of  the  present  test,  it  is  noted,  are  apparently  contradictory  to  those 
previously  obtained  (E.  S.  R.,  15,  p.  176).  "It  is  possible  that  the  more  favorable 
temperature  for  the  crated  birds  this  season  was  the  predominating  factor  in  altering 
the  relative  economy  of  the  two  systems  of  feeding.  The  question  of  temperature 
appears  to  be  one  well  worthy  of  further  investigation." 

The  relative  value  of  all  grain  and  grain-and-meat  rations  was  studied  with  2  lots 
each  containing  5  Barred  Plymouth  Rock  cockrels,  the  ration  of  the  former  lot  being 
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made  up  of  ground  oats  and  barley  4:3  fed  with  skim  milk,  and  that  of  the  latter 
ground  oats,  barley,  and  meat  meal  4:3:1.  In  the  4  weeks  of  the  test  the  average 
gain  per  chicken  on  the  grain  ration  was  1  lb.  13.5  oz.  and  the  cost  of  feed  per  pound 
of  gain  5.4  cts.  Similar  values  for  the  grain-and-meat  ration  were  2  lbs.  0.6  oz.  and 
5.6  cts. 

"These  results  show  an  increased  efficiency  for  the  ration  containing  the  meat 
scrap.  When,  however,  the  relative  cost  of  the  ration  is  taken  into  account,  the  'all 
grain'  has  slightly  the  advantage  (by  reason  of  it  costing  less),  the  difference  being 
two-tenths  of  a  cent  per  lb.  of  increase  more  in  the  case  of  the  '  grain  and  meat '  ration . 

"On  killing  and  dressing,  the  two  lots  were  found  to  be  remarkably  similar  as 
regards  plumpness  and  weight,  due  largely,  the  writer  thinks,  to  the  uniformity  of 
type.  They  furnished  identical  data  as  regards  the  percentage  of  dressed  carcass,  and 
were  only  distinguished  into  groups  by  the  slightly  yellow  tinge  of  the  'all-grain' 
fed  birds;  the  chickens  from  the  'grain  and  meat'  ration  gave  a  perfectly  white  flesh." 

Growth  of  chickens  and  cost  of  rearing,  E.,  E.  T.,  and  W.  Brown  {Reprinted 
from  Poultry,  1904,  July  22, pp.  4).—Ai  the  Reading  University  College  Poultry  Farm 
the  comparative  merits  of  White  Wyandottes  and  crossbreeds  were  tested  under 
uniform  conditions.  White  Wyandottes  made  an  average  gain  of  2.17  lbs.  and  the 
crossbreeds  of  2.26  lbs.  in  12  weeks,  the  cost  of  a  pound  of  gain  in  the  2  cases  being 
6.96  cts.  as  compared  with  6.68  cts.  The  crossbred  birds  were  at  a  disadvantage,  in 
the  authors'  opinion,  in  that  3  different  crosses  were  used.  The  Faverolles-Buff 
Orpington  was  the  most  profitable.  The  quality  of  the  flesh  of  the  dressed  birds  is 
briefly  discussed. 

It  is  evident,  according  to  the  authors,  "that  the  larger  profit  is  obtained  in  pro- 
ducing market  chickens  by  breeding  from  the  table  varieties  of  poultry.  Further, 
they  must  be  salable  at  the  right  season,  when  prices  for  spring  chickens  are  good." 

Laying1  competitions,  B.  W.  Horne  {Jour.  British  Dairy  Farmers'  Assoc,  17 
{1902),  pp.  40-49). — The  importance  of  laying  competitions  is  briefly  spoken  of  and 
data  regarding  those  carried  on  under  the  auspices  of  the  Utility  Poultry  Club  are 
given. 

Turkeys:  Standard  varieties  and  management,  T.  F.  McGrew  ( U.  S.  Dept. 
Agr.,  Farmers'  Bui.  200,  pp.  40,  figs.  12).—  Among  the  questions  discussed  are  the 
present  condition  of  the  turkey  industry;  standard  varieties  of  turkeys;  selection  and 
treatment  of  breeding  stock;  egg  laying,  incubation,  and  hatching;  care  of  young 
turkeys;  feeding  stock  turkeys  and  feeding  for  market,  marketing,  parasites,  and 
diseases. 

"It  should  never  be  forgotten  that  in  the  wild  state  their  food  was  the  bugs, 
worms,  seeds,  etc.,  which  they  could  find  for  themselves,  and  which  were  hunted 
for  and  scrambled  after  continually.  There  was  then  no  overfeeding  upon  rich 
unnatural  foods  that  impaired  health  and  produced  bowel  troubles  or  other  ailments 
that  naturally  follow  unwholesome  food.  They  subsisted  by  their  own  efforts  in  the 
wild  state,  while  now  they  are  quite  too  often  forced  to  eat  unnatural  foods  that  are 
furnished  in  hope  of  forcing  them  to  an  unnatural  growth." 

Wet  or  sloppy  foods  are  not  recommended  for  young  turkeys. 

"Food  should  be  given  .  .  .  [young  turkeys]  quite  early  in  the  morning  and  at 
frequent  intervals  during  the  day.  Never  overfeed  them,  but  use  discretion  in  pro- 
viding plentifully  for  their  necessities.  Give  them  all  they  will  eat  willingly  and  no 
more.  Avoid  the  use  of  rich  foods,  grains  in  hulls,  and  millet  seed,  which  is  not 
good  for  them  while  they  are  young;  a  little  of  this  seed,  however,  may  be  fed  as 
they  grow  older.  Too  much  hard-boiled  egg  is  bad  for  them,  while  a  reasonable 
amount  of  bread  is  beneficial. 

"Coarse  sand  is  excellent  for  grit,  and  if  sufficient  of  this  is  at  hand  no  other  grit 
will  be  needed;  but  plenty  of  grit  of  some  kind  is  a  necessity,  for  without  it  the 
poults  can  not  grind  their  food." 
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Saturated  limewater  for  the  preservation  of  eggs,  F.  T.  Shutt  {Canada 
Expt.  Farms  Rpts.  1903,  p.  261). — Brief  directions  for  the  preservation  of  eggs  in 
limewater,  a  method  which  the  author  states  in  his  experience  has  proved  more 
satisfactory  than  the  use  of  water  glass. 

A  new  method  of  preserving  eggs  in  use  in  Great  Britain,  L.  Ikwell  (Dieh  t. 
and  Hyg.  Gaz.,  20  ( 1904  ),  ZVb.  8,  pp.  457, 458).—  The  use  of  water  glass  for  preserving 
eggs  is  described. 

A  cheap  tick-proof  fowl  house  for  farmers,  A.  A.  Brown  {Jour.  Dept.  Agr. 
Victoria,  2  {1904),  No.  S,  pp.  757-760,  figs.  7).— Detailed  directions  are  given  for  the 
construction  of  a  hen  house  in  such  a  manner  as  to  prevent  infestation  from  ticks 
either  upon  the  roosts  or  nests. 

DAIRY  FARMING— DAIRYING. 

Alfalfa  hay,  cowpea  hay,  and  soy-bean  silage  as  substitutes  for  purchased 
feeds;  cotton-seed  meal  v.  wheat  bran  and  dried  brewers'  grains,  C.  B.  Lane 
(New  Jersey  Stas.  Bui.  174,  pp.  24). — Home-grown  products  were  compared  with  pur- 
chased feeds  in  3  feeding  experiments  with  cows.  Each  experiment  included  4  cows 
and  covered  2  periods  of  15  days,  the  third  experiment  being  duplicated.  Tabulated 
data  are  given  showing  the  yield  and  composition  of  milk  and  the  cost  of  production. 

In  the  first  experiment  a  ration  consisting  of  17  lbs.  of  cowpea  hay  and  36  lbs.  of 
corn  silage,  and  containing  3.6  lbs.  of  protein  with  a  nutritive  ratio  of  1:6,  was  com- 
pared with  a  ration  consisting  of  4  lbs.  of  wheat  bran,  3  lhs.  of  dried  brewers'  grains, 
2  lbs.  of  cotton-seed  meal,  5  lbs.  of  cornstalks,  and  36  lbs.  of  corn  silage  and  con- 
taining 3.2  lbs.  of  protein  with  a  nutritive  ratio  of  1:5. 

The  average  daily  yield  per  cow  was  23.7  lbs.  of  milk,  containing  3.86  per  cent  of 
fat,  on  the  cowpea-hay  ration,  and  25.7  lbs.  of  milk,  containing  4.11  per  cent  of  fat, 
on  the  feed  ration.  The  feed  ration  produced  8.3  per  cent  more  milk  and  15.2  per 
cent  more  butter  than  the  cowpea-hay  ration.  The  cost  of  producing  100  lbs.  of 
milk  and  1  lb.  of  butter  was,  respectively,  39.8  and  8.82  cts.  when  the  cowpea-hay 
ration  was  fed,  and  60.5  and  12.6  cts.  when  the  other  ration  was  fed. 

The  increased  yield  from  feeding  grain  was  not  sufficient  in  this  experiment  to  pay 
for  the  additional  cost  of  the  ration.  Applying  these  results  to  a  herd  of  30  cows  it 
is  estimated  that  the  gain  from  feeding  the  cowpea-hay  ration  would  amount  to  137.20 
per  month.  "  However,  it  is  believed  that  a  combination  of  coarse  and  fine  feeds  is 
necessary  to  produce  the  best  results." 

In  the  second  experiment  the  home-grown  ration  consisted  of  36  lbs.  of  soy-bean 
silage,  8  lbs.  of  alfalfa  hay,  and  6  lbs.  of  corn  meal,  and  contained  3.64  lbs.  of  protein 
with  a  nutritive  ratio  of  1:5;  and  the  feed  ration  consisted  of  4  lbs.  of  wheat  bran,  4 
lbs.  of  dried  brewers'  grains,  2  lhs.  of  cotton-seed  meal,  6  lbs.  of  cornstalks,  and  36 
lbs.  of  corn  silage,  and  contained  3.45  lbs.  of  protein  with  a  nutritive  ratio  of  1:6. 

The  average  daily  yield  per  cow  was  27.2  lbs.  of  milk,  containing  3.60  per  cent  of 
fat,  oil  the  home-grown  ration,  and  on  the  purchased  ration  25.7  lbs.  of  milk,  con- 
taining 3.80  per  cent  of  fat.  The  yield  of  milk  on  the  home-grown  ration  was  5.81 
per  cent  greater  than  that  on  the  purchased  ration,  while  there  was  practically  no 
difference  in  the  yield  of  butter. 

These  results  are  believed  to  show  that  it  is  practicable,  from  the  standpoint  of 
milk  and  butter  production,  to  grow  the  entire  ration  upon  the  farm.  At  market 
prices  the  cost  of  producing  100  lbs.  of  milk  and  1  lb.  of  butter  on  the  home-grown 
ration  was,  respectively,  56.5  and  13.5  cts.,  and  on  the  purchased  ration,  65  and  14.6 
cts.,  showing  a  considerable  saving  in  the  cost  of  milk  and  butter  production  when 
home-grown  feeding  stuffs  were  used. 

In  the  third  experiment  a  ration  consisting  of  4.5  lbs.  of  cotton-seed  meal,  36  lbs. 
of  corn  silage,  and  6  lbs.  of  cornstalks,  and  containing  2.97  lbs.  of  protein  with  a 
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nutritive  ratio  of  1:5.1,  was  compared  with  a  ration  consisting  of  5  lbs.  of  wheat 
bran,  5  lbs.  of  dried  brewers'  grains,  36  lbs.  of  corn  silage,  and  6  lbs.  of  cornstalks, 
and  containing  2.94  lbs.  of  protein  with  a  nutritive  ratio  of  1:6.7. 

The  results  of  the  2  tests  with  2  different  lots  of  cows  showed  an  average  daily 
yield  per  cow  of  '-'2.7  lbs.  of  milk,  containing  4.23  per  cent  of  fat,  on  the  cotton-seed 
meal  ration;  and  23.9  lbs.  of  milk,  containing  3.98  per  cent  of  fat,  on  the  contrasted 
ration.  While  the  yield  of  milk  and  butter  was  practically  the  same  on  the  2  rations, 
the  cost  of  production  was  54.1  cts.  for  100  lbs.  of  milk  and  11  cts.  for  1  lb.  of  butter 
on  the  cotton-seed  meal  ration,  as  compared  with  66  and  14.3  cts.,  respectively,  on 
the  contrasted  ration.  Applying  these  results  to  a  herd  of  30  cows,  the  gain  per 
month  from  feeding  cotton-seed  meal,  as  compared  with  the  bran  and  brewers'  grains, 
would  amount  to  §42.60.  When  cotton-seed  meal  is  thoroughly  mixed  with  corn 
silage  or  other  starchy  foods  it  is  believed  that  it  can  be  fed  to  the  extent  of  4.5  lbs. 
daily  per  cow  without  injurious  effects. 

Feeding  dairy  cows,  W.  J.  Fraser  (Illinois  Sta.  Circ.  75,  pp.  18). — This  circular 
treats  in  a  popular  manner  of  the  nutrients  in  feeding  stuffs,  and  the  calculation  of 
rations  for  dairy  cows. 

Dairy  herd  records,  J.  H.  Grisdale  and  R.  Robertson  (Canada  Expt.  Fornix 
Rpts.  1903,  pp.  59-67,  284-286,  pi.  1). — Detailed  and  summarized  records  are  given 
of  38  cows  of  different  breeds  at  the  Central  Experimental  Farm,  and  of  20  cows  at  the 
Experimental  Farm  for  the  Maritime  Provinces.  Notes  are  also  given  on  the  feeding 
of  the  cows. 

Improvement  of  dairy  herds,  II.  A.  Hopper  (Illinois  Sta.  Circ.  76,  pp.  15,  Jigs.  3, 
dgm.  1). — This  circular  emphasizes  the  necessity  of  testing  cows  as  a  means  of 
improving  dairy  herds.  Directions  are  given  for  making  tests  and  keeping  records. 
Records  of  2  cows  are  given  for  the  purpose  of  illustrating  the  calculation  of  the  yield 
of  fat  and  the  determination  of  the  profit  or  loss.  Brief  notes  are  also  given  on  the 
improvement  of  the  herd  by  breeding  and  selection. 

The  effect  of  drinking  water  on  milk  secretions,  Koch  (Jahresber.  Pharm., 
36;  abs.  in  Wchnsckr.  Tierheillc.  u.  Viehzucht,  47  (1903),  No.  29;  Zlschr.  Fleisch-  und 
MUchhyg.,  14  (1904),  No.  8,  p.  278). 

The  transformation  of  food  fat  into  milk  fat,  S.  Gogitidse  (Zlschr.  Biol.,  45 
(1904),  No.  4,  pp-  353-371,  dgrns.  2). 

The  protein  content  of  mother's  milk,  E.  Meyer  (Dissertation,  Berlin,  1902; 
abs.  in  Ztschr.  Didtet.  u.  Phys.  Ther.,  7  (1903),  No.  12,  p.  697). 

Additional  work  upon  the  associative  action  of  bacteria  in  the  souring 
of  milk  and  in  other  milk  fermentations,  C.  E.  Marshall  (MicJdgan  Sta.  Spec. 
Bui.  29,  pp.  7). — In  an  earlier  article  (E.  S.  R.,  15,  p.  1113)  the  author  reported  the 
results  of  experiments  which  showed  that  a  micro-organism  capable  of  peptonizing 
casein  and  rendering  milk  alkaline,  materially  hastened  the  curdling  of  milk  when 
inoculated  with  a  species  of  lactic-acid  bacteria.  Further  experiments  with  these 
two  micro-organisms,  designated  respectively  micro-organism  B  and  micro-organism 
A,  are  reported  in  this  bulletin.  Other  species  have  also  been  found  which  hasten 
the  curdling  of  milk,  and  still  others  which  retard  the  process. 

So  far  as  the  investigations  have  gone,  the  group  which  hastens  curdling  seems  to 
predominate.  Micro-organism  B  was  found  to  die  out  within  50  hours  when  associ- 
ated with  the  lactic-acid  bacteria.  The  stimulating  influence  of  this  micro-organism 
was,  therefore,  exerted  early  in  the  process  of  development.  To  determine  the 
nature  of  this  stimulating  influence  micro-organism  B  was  cultivated  in  milk  for  48 
hours,  when  the  culture  was  sterilized.  It  was  found  that  the  products  of  micro- 
organism B  were  unchanged  by  sterilization  and  were  as  active  in  stimulating  the 
lactic-acid  bacteria  as  the  living  organisms  themselves.  W  hey -agar  made  from  a  milk 
culture  of  micro-organism  B  was  much  more  favorable  to  the  growth  of  micro-organism 
A  than  whey-agar  made  from  fresh  milk. 
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In  further  experiments  100  cc.  of  milk  was  placed  in  each  of  8  flasks,  which  were 
then  sterilized  on  :\  consecutive  days.  Four  of  tlie  flasks  were  inoculated  with  the 
same  quantities  of  micro-organism  B,  and  after  48  hours  were  again  sterilized.  The 
8  flasks  were  then  inoculated  with  a  culture  of  micro-organism  A,  great  care  being 
taken  to  secure  practically  the  same  number  of  micro-organisms  in  each  flask.  The 
4  flasks  winch  had  been  inoculated  with  micro-organism  B  gave  very  uniform  results, 
as  did  also  the  4  flasks  not  inoculated  v  ith  this  micro-organism.  Between  the  2  sets, 
however,  there  was  marked  variation.  The  acidity  developed  much  more  rapidly 
in  the  first  instance.  At  the  end  of  24  hours  the  number  of  bacteria  in  the  flasks 
without  the  influence  of  micro-organism  B  was  12,920,000  per  cubic  centimeter,  and 
in  the  flasks  previously  inoculated  with  micro-organism  B,  517,920,000. 

Micro-organism  B,  therefore,  exerts  an  influence  upon  the  development  of  micro- 
organism A  as  is  shown  by  the  visible  changes  brought  about  in  the  milk,  by  a  study 
of  the  development  of  acid,  and  by  determinations  of  the  number  of  bacteria  present. 
The  results  indicated  that  this  influence  is  due  to  the  products  of  micro-organism  B. 
The  work  is  believed  to  have  a  direct  bearing  on  the  subject  of  pure-milk  supply,  and 
is  to  be  continued. 

The  cream  separator  on  western  farms,  E.  H.  Webster  and  C.  E.  Gray  (  U.  S. 
Dept.  Agr.,  Farmers'  Bid.  £01,  pp.  24). — This  is  condensed  from  Bulletin  59  of  the 
Bureau  of  Animal  Industry,  previously  noted  (E.  S.  R.,  16,  p.  194). 

The  cream-gathering"  creamery,  H.  H.  Dean  and  J.  A.  McFeeters  (Ontario 
Agr.  Col.  and  Expt.  Farm  Bid.  135,  pp.  12). — This  is  a  popular  bulletin  discussing  and 
making  suggestions  on  the  selection  and  feeding  of  cows,  creaming  of  milk,  cream 
testing,  delivering  cream,  oil  tests,  pasteurization,  churning,  and  creamery  building 
and  machinery. 

VETERINARY  SCIENCE  AND  PRACTICE. 

Report  of  the  colonial  veterinary  surgeon  for  1902  (Cape  Town:  Govt.  Printer, 
1903,  pp.  28).— An  outbreak  of  rinderpest  occurred  in  Basutoland  for  the  first  time  in 
2  years.  Attention  is  called  to  the  necessity  of  thorough  destruction  of  all  centers  of 
infection  for  this  disease.  Both  bile  and  serum  are  used  in  preventive  inoculation 
against  the  disease  in  Cape  Colony.  The  chief  advantage  in  favor  of  bile  is  the  fact 
that  it  can  be  prepared  with  less  skill  and  more  quickly  than  serum.  Serum  is  more 
effective,  however,  and  cheaper.  Notes  are  also  given  on  pleuro-pneumonia,  tuber- 
culosis, inspection  of  dairies  and  abattoirs.  Reports  from  the  assistant  veterinary 
surgeons  are  also  presented. 

Abattoirs  and  meat  inspection  in  Holland,  Kuhnau  (Berlin.  Tierarztl.  Wchn- 
schr.,  1904,  No.  37,  pp.  625-630). — The  organization  and  execution  of  meat  inspection 
in  Holland  are  briefly  described  with  notes  on  their  different  abattoirs.  Statistics 
are  presented  on  the  number  of  animals  inspected  and  on  the  precentage  of  animals 
found  to  he  affected  with  tuberculosis,  trichina,  and  other  diseases. 

Diseases  of  domestic  animals  (Japan  in  the  Beginning  of  the  20th  Century.  To- 
kyo: Imperial  Japanese  Commission  to  the  Louisiana  Purchase  Exposition,  1904,  pp.  196- 
199).— A  brief  review  is  presented  of  the  origin  of  animal  diseases  in  Japan  with 
especial  reference  to  cattle  plague,  anthrax,  glanders,  black  leg,  pseudo-farcy,  foot- 
and-mouth  disease,  and  rabies.  The  status  of  veterinary  practice  is  also  briefly  dis- 
cussed. 

A  brief  report  of  veterinary  literature  concerning  wounds  for  the  year 
1901-2,  E.  Bass  (Deut.  Tierarztl.  Wehnschr.,  12  (1904),  No.  37,  pp.  368-371).— The 
literature  of  this  subject  is  critically  discussed  in  connection  with  a  bibliography  of 
51  titles. 

A  brief  report  on  the  most  important  Italian  literature  in  the  field  of  gen- 
eral pathology  and  pathological  anatomy  for  the  year  1903,  O.  Barbacci 
(Centbl.  Allg.  Path.  u.  Path.  Anat.,  15  (1904),  No.  16-17,  pp.  671-713).— -This  report 
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contains  a  brief  review  of  a  large  number  of  Italian  books,  pamphlets,  and  periodical 
articles  on  general  pathology  classified  in  17  sections  according  to  the  parts  of  the 
body  affected  by  different  diseases. 

Does  the  virus  of  ovine  contagious  agalactia  pass  through  niters?  A.  Celli 
and  D.  de  Blasi  (Clin.  Yet.,  '27  (1904),  No.  22,  pp.  129-133).— A.  series  of  inoculation 
tests  with  the  virus  of  this  disease  as  obtained  from  sheep  and  goats  convinced  the 
authors  that  the  virus  retains  its  virulence  after  being  passed  through  filters. 

Internal  mycoses,  E.  Bodin  and  P.  Savoure  {Arch.  Para  it.,  8  (1904),  No.  1,  pp. 
110-136,  figs.  9). — Series  of  inoculations  were  made  in  experimental  animals  with 
Ehizomucor  parasiticus,  Rhizopus  equinus,  Mucor  corymbifer,  Aspergillus  fumigatus,  A. 
niger,  and  Sterigmatocystis  pseudonigra.  After  inoculation  the  blood,  peritoneal  fluid, 
and  various  organs  were  examined  for  the  purpose  of  detecting  any  hyperleuco- 
cytosis  or  other  effect  of  the  fungus  organisms. 

It  was  found  that  when  fungus  spores  were  inoculated  into  guinea  pigs,  the  leuco- 
cytes surrounded  the  spores  and  entirely  destroyed  them  in  the  case  of  nonpatho- 
genic species,  while  in  pathogenic  species  the  spores  produce  local  alterations  when 
arrested  in  passing  through  the  capillaries.  Pathogenic  spores,  although  surrounded 
by  phagocytes,  are  not  digested  hut  remain  intact  and  finally  germinate.  The 
digestion  of  nonpathogenic  spores  takes  place  in  the  macrophages  or  endothelial 
cells.  Immunity  toward  infection  with  mold  fungi  therefore  depends  on  destruction 
of  the  spores  by  macrophages.  In  these  cases  the  theory  of  Metchnikoff  seems  to  be 
sustained. 

Mycoses  in  the  respiratory  passages,  P.  Lesage  (Arch.  ParasiL,  8  (1904),  No. 
3,  pp.  353-443,  figs.  14). — A  long  series  of  observations  and  experiments  were  made 
to  determine  the  moisture  content  of  respired  air  in  man  and  animals,  and  the  effect 
of  contact  with  the  walls  of  the  respiratory  passages  on  the  germination  of  fungus 
spores,  particularly  Sterigmatocystis  nigra. 

It  was  found  that  spores  placed  on  the  tracheal  or  bronchial  walls  of  birds  or  man 
either  do  not  germinate  at  all  or  more  slowdy  than  in  air  saturated  with  water  vapor 
and  at  the  body  temperature.  The  normal  hygrometric  conditions  of  the  respiratory 
passages  appear  to  have  a  marked  effect  on  the  germination  of  spores,  and  this  fact 
must  be  considered  in  a  study  of  mycoses  in  animals  or  man. 

Rats,  mice,  and  their  parasites  in  their  relation  to  the  distribution  of 
bubonic  plague,  C.  Tiraboschi  (Arch.  ParasiL,  8  (1904),  No.  2,  pp.  161-349,  figs. 
72). — A  general  account  is  presented  of  the  rats  and  mice  of  Italy,  with  notes  on  the 
species  and  their  distribution.  Descriptive  biological  and  economic  notes  are  also 
given  on  the  numerous  species  of  fleas,  lice,  and  mites  which  are  known  to  live  as 
parasites  on  rats  and  mice.  The  evidence  regarding  the  agency  of  these  parasites  in 
carrying  plague  is  not  conclusive  in  any  case. 

A  new  saccharomycosis  in  rabbits,  II.  Roger  and  P.  E.  Weil  (Arch.  Med. 
Exper.  et  Anat.  Peith.,  Paris,  16  (1904),  No.  2,  pp.  145-162,  pis.  2,  fig.  1).— During  the 
course  of  the  authors'  experiments,  31  rabbits  were  inoculated  with  cultures  of 
Saccharomyces  lingute  pilosir.  The  lesions  thus  produced  varied  according  to  the 
method  of  inoculation.  The  chief  alterations  were  in  the  kidneys,  while  the  liver 
was  affected  in  only  a  part  of  the  cases.  It  was  found  possible  to  immunize  rabbits 
by  vaccinating  them  with  the  fluid  in  which  the  yeast  fungus  was  grown.  The 
organism  is  easily  removed  by  filtration  on  account  of  its  large  size. 

Concerning  metabolism  in  convalescing  animals,  Schwexke  (Arch.  Exper. 
Path.  u.  Pharmakol.,  48  (1902),  p.  170;  abs.  in  Ztschr.  Diatet.  u.  Phys.  Ther.,  7  (1904), 
No.  9,  p.  516). — Experiments  with  dogs  are  reported  and  discussed. 

Further  studies  on  dourine,  J.  Marek  (Ztschr.  Tim  nun!.,  8  (1904),  Nos.  1-2, 
pp.  11-23;  3-4,  pp.  161-178,  figs.  ,?).— Detailed  notes  are  furnished  on  the  histological 
structure  of  lesions  of  this  disease  in  various  tissues,'  such  as  the  intervertebral 
ganglia,  extraspinal  tissues  of  the  spinal  nerves,  muscles,  and  sexual  organs. 
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In  nearly  all  affected  muscle  tissue  there  were  groups  of  round  cells  embracing  the 
blood  vessels.  The  peripheral  nerves  were  affected  with  cellular  infiltration  and 
disintegration  or  disappearance  of  the  nerve  fibrils.  Cellular  infiltration  was 
observed  also  in  the  spinal  cord  and  other  parts  of  the  nervous  system.  The  intra- 
spinal motor  nerve  roots,  with  the  exception  of  the  first  sacral  nerve,  showed  no 
fibrillar  degeneration.  The  sensory  roots,  however,  showed  pronounced  degenera- 
tion. Cell  infiltration  was  observed  in  the  dura  mater  surrounding  the  proximal  por- 
tion of  both  the  motor  and  sensory  roots. 

Laryngo-tracheobronchitis  and  its  complications,  I.  N.  Potapenko  (Arch.  Vet. 
Nauk.,  St.  Petersburg,  34  (1904),  No.  5,  pp.  381-419). — Clinical  notes  are  given  on  the 
history  of  numerous  cases  of  this  disease  in  horses.  Data  are  presented  also  to  assist 
in  rendering  a  differential  diagnosis  between  this  and  other  related  diseases. 

Vaccination  of  herbivora  for  rabies,  P.  Remlinger  and  M.  Effendi  (Rec.  Mid. 
Yet.,  SI  (1904),  No.  9,  pp.  289-298).— In  1903  12  cattle  and  10  buffalo  were  vac- 
cinated with  poor  results,  63  per  cent  of  the  animals  dying  of  rabies.  Detailed 
notes  are  given  on  these  cases  and  also  on  the  vaccination  of  8  horses  with  a  loss  of 
62  per  cent  as  a  result.  The  authors  believe  that  vaccination  should  be  repeated 
frequently  as  in  man.  The  intravenous  method  is  also  suggested  in  order  to  obtain 
more  satisfactory  results. 

Experimental  cirrhosis  of  the  liver,  Wera  Dantschakoff-Grigorevsky  ( Centbl. 
Allg.  Path.  u.  Path.  Anat.,  15  (1904),  No.  16-17,  pp.  667-670,  figs.  2).—  Cirrhosis  of  the 
liver  was  artificially  produced  in  rabbits  by  a  systematic  inoculation  of  cultures  of 
staphylococci.  The  cultures  selected  for  this  purpose  were  of  low  virulence,  and  the 
rabbits  received  from  1  to  2  cc.  for  their  first  injection.  Each  experimental  animal 
received  from  30  to  105  cc.  in  all.  The  pathological  changes  produced  in  the  rabbits 
were  similar  in  all  cases.  A  detailed  description  is  given  of  these  changes  both  as 
regards  the  external  appearance  of  the  liver  and  the  microscopic  character  of  the 
affected  liver  tissue. 

Preliminary  report  on  the  international  tuberculosis  conference  at  Copen- 
hagen, May  26-29,  1904  (Tuberculosis,  3  (1904),  No.  8,  Sup.,  pp.  162).—  The 
papers  read  at  this  conference  are  presented  in  a  slightly  condensed  form,  in  German, 
French,  and  English.  The  problems  discussed  involved  all  of  the  various  aspects  of 
tuberculosis  of  animals  and  man  with  especial  reference  to  the  legal,  sanitary,  and 
curative  measures  which  have  recently  been  recommended  and  tested  in  controlling 
this  disease. 

A  lesson  in  bovine  tuberculosis,  H.  L.  Russell  (  Wisconsin  Sta.  Bui.  114,  pp.  8, 
fig.  1). — Attention  is  called  to  the  extensive  and  insidious  spread  of  tuberculosis 
among  dairy  herds.  As  an  example  of  the  distribution  of  the  disease  the  author  out- 
lines the  history  of  a  herd  of  46  cattle  which  was  sold  to  12  different  persons  and  of 
which  32  animals  were  later  found  to  be  tuberculous.  Fortunately  the  tuberculous 
infection  was  discovered  in  most  instances  before  the  disease  had  spread  to  other 
animals.  This,  however,  is  a  good  illustration  of  the  necessity  of  applying  the 
tuberculin  test  before  buying  cattle  for  introduction  into  the  home  herd. 

Bovine  and  human  tuberculosis,  P.  Besse  (Arch.  Mid.  Expir.  et  Anat.  Path., 
Paris,  16  (1904),  No.  3,  pp.  375-387,  figs.  5). — The  various  forms  of  human  and 
bovine  tuberculosis  are  described.  Three  cases  of  pearl  disease,  or  serous  tuber- 
culosis, in  man  are  described,  and  attention  is  called  to  the  identity  of  the  lesions  with 
those  in  cattle.  In  2  of  these  3  cases  there  was  good  evidence  that  the  primary 
infection  took  place  through  the  walls  of  the  alimentary  tract.  The  identity  of  bovine 
and  human  tuberculosis  is  considered  unquestionable. 

Are  the  human  and  bovine  forms  of  tuberculosis  due  to  one  bacillus? 
J.  Lignieres  (Bui.  Soc.  Cent.  Med.  Vet.,  81  (1904),  No.  8,  pp.  241-247).—  All  tubercle 
bacilli  belong  to  the  same  group,  but  may  be  readily  classified  into  distinct  varieties 
which  differ  in  cultural  and  pathogenic  characters.     The  bovine,  avian,  and  human 
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types  may  be  distinguished,  and  as  a  rule  these  types  are  found  in  the  corresponding 
animal  organisms.  Occasionally,  however,  tubercle  bacilli  of  the  bovine  type  are 
found  in  cases  of  intestinal  tuberculosis  in  man.  The  disease  is  believed  to  be  easily 
transmissible  from  animals  to  man. 

Tuberculosis,  the  chief  defect  in  slaughtered  animals,  Malkmus  (Deut. 
Tierarztl.  Wchnschr.,  12  (1904),  No.  13,  pp.  122-124).— Attention  is  called  to  the  pro- 
visions of  the  German  meat-inspection  laws  regarding  the  procedure  with  the  meat 
of  tuberculous  animals.  Such  meat  is  not  considered  as  dangerous  for  food  except  in 
cases  of  generalized  tuberculosis. 

Inoculation  of  dogs  with  human  tuberculosis,  Leudet  and  G.  Petit  (Rec. 
Mid.  Yet. ,81  (1904),  No.  9,  pp.  298-303). — In  one  series  of  experiments  it  was  found 
that  quite  uncertain  results  were  obtained  by  spraying  diluted  virulent  cultures  of 
human  tubercle  bacilli  into  the  respiratory  passages  of  dogs  by  means  of  an  atomizer. 
Dogs  were  easily  infected  by  means  of  intravenous  or  intrapleural  inoculation  or 
through  the  alimentary  tract.  The  authors  believe  therefore  that  dogs  may  become 
agents  in  the  distribution  of  tuberculosis. 

Mammary  tuberculosis,  L.  Nattan-Larrier  (Arch.  Med.  Exper.  et  Anat.  Path., 
Paris,  16  (1904),  No.  2,  pp.  177-190,  pi.  1,  figs.  2). — Suspected  pathological  fluids  were 
tested  by  inoculating  guinea  pigs  in  the  mammary  glands.  A  histological  study  of 
the  milk  was  then  made  from  day  to  day.  The  results  obtained  by  this  method  are 
critically  discussed.  The  method  is  recommended  especially  for  the  study  of  tuber- 
culous pus  and  cephalorachidial  fluid.  The  rapidity  and  accuracy  of  the  method  are 
quite  satisfactory.  It  is  considered  of  equal  value  with  the  subcutaneous  method, 
but  inferior  to  intraperitoneal  inoculation. 

Tuberculin  (Clin.  Vet.,  27  (1904),  No.  2,  pp.  1-3). —A  brief  discussion  of  the 
action  and  value  of  tuberculin.  The  conclusion  is  reached  that  tuberculin  is  nearly 
an  infallible  test. 

Ringworm  on  cattle  (Jour.  Depl.  Agr.  and  Tech.  Instr.  Ireland,  4  (1904),  No.  4, 
pp.  705,  706). — Affected  areas  of  skin  may  be  successfully  cured  by  treating  repeat- 
edly at  intervals  at  2  or  3  days  with  a  mixture  containing  1  pt.  of  fish  oil  per  §  lb. 
of  sulphur. 

Hematuria  of  cattle,  Moussu  (Bui.  Soc.  Cent.  Med.  Vet.,  81  (1904),  No.  8,  pp. 
222-227). — A  controversial  article  on  the  means  of  transmission  of  this  disease. 

Variations  in  the  size  of  beef  cystocerci,  Kappel  (Deut.  Tierarztl.  Wchnschr.,  12 
(1904),  No.  15,  p.  143). — A  number  of  measurements  were  made  of  cysticerci  of  dif- 
ferent ages  and  the  results  are  presented  in  tabular  form. 

The  treatment  of  contagious  vaginitis,  Estor  (Deut.  Tierarztl.  Wchnschr.,  12 
(1904),  No.  27,  pp.  265-267). — Vaginitis  is  believed  to  be  responsible  for  many  cases 
of  sterility  in  cows.  Good  results  were  obtained  by  the  author  from  the  internal 
application  of  chinosol  mixed  with  a  bland  oil. 

Milk  fever  before  calving,  A.  Holier  (Fi?isk  Veterindrtidskr.,  10  (1904),  No.  2, 
pp.  48,  49). — A  brief  discussion  is  presented  of  the  occurrence  of  this  disease  before 
parturition.  In  one  case  excellent  results  were  obtained  from  the  application  of  the 
air  treatment.  A  normal  parturition  took  place  without  help  on  the  day  following 
the  administration  of  air,  and  the  cow  made  complete  recovery. 

Cases  of  puerperal  eclampsia  before  calving,  H.  V.  Helander  ( Finsk  Veterin- 
drtidskr., 10  (1904),  No.  2,  pp.  46,  47). — Two  cows  which  developed  milk  fever  just 
previous  to  calving  were  treated  with  injections  of  potassium  iodid  without  success, 
death  resulting  in  both  cases.  With  a  third  cow  with  similar  history  the  air  treat- 
ment was  adopted,  with  the  result  that  great  improvement  took  place  within  a  few 
hours  and  complete  recovery  after  a  few  days. 

Husk  or  hoose  in  calves  (Jour.  Dept.  Agr.  and  Tech.  Instr.  Ireland,  4  (1904),  No. 
4,  pp.  703,  704).  —The  symptoms  and  etiology  of  this  disease  are  briefly  described. 
In  combating  the  trouble,  it  is  recommended  that  calves  be  not  allowed  to  graze  on 
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marshy  ground  and  that  each  affected  calf  be  given  daily  1  h  tablespoonfuls  of  a  mix- 
tine  containing  1  dr.  oil  of  cloves,  3  oz.  spirits  of  turpentine,  and  24  oz.  linseed  oil. 

Prevention  of  white  scour  in  calves  (Noted  Agr.  Jour,  and  Min.  Rec,  7  (1904), 
No.  6,  p.  540). — In  treating  this  disease  it  was  found  necessary  to  disinfect  the  prem- 
ises as  well  as  navel  of  new  born  calves. 

The  sheep  nostril  fly  (Jour.  Bd.  Agr.  [London],  11  (1904),  No.  4,  pp.  227-230, 
figs.  7). — Notes  are  given  on  the  habits  and  means  of  combating  Oestrus  ovis.  Treat- 
ment of  the  nostrils  with  deterrents  and  isolation  of  infested  sheep  are  recommended 
in  controlling  this  pest. 

Experiments  on  artificially  diminishing1  the  metabolism  of  protein  in  a 
sheep  with  fever,  S.  Weber  (Arch.  Exper.  Path,  u.  Pharmakol.  (1902),  pp.  19-47; 
<il>*.  in  Ztschr.  Diatet.  u.  Phys.  Titer.,  7  (1904),  No.  12,  pp.  696,  697). 

A  clinical  and  bacteriological  study  of  swine  plague,  T.  Guerrieri  (Clin. 
Vet.,  27  (1904),  No.  14,  pp.  81-84)- — Distinction  is  made  from  a  clinical  and  bac- 
teriological standpoint  between  swine  erysipelas,  hog  cholera,  and  swine  plague. 

Pyroplasmosis  in  the  horse,  C.  S.  de  la  Calzada  (Gac.  Med.  Zoo!.,  28  (1904), 
No.  2,  pp.  19-25). — This  disease  is  also  known  under  the  name  equine  malaria.  The 
blood  parasite  is  described  and  notes  are  given  on  the  symptoms,  etiology,  and 
treatment  of  the  disease. 

The  leucocytes  of  the  blood  of  the  horse,  and  certain  experimental  leuco- 
cytoses,  C.  Bidault  (Arch.  Med.  Exper.  et  Anal.  Path.,  Paris,  16(1904),  No.  2,  pp.  355- 
374,  figs.  6). — The  different  kinds  of  leucocytes  are  carefully  described  and  notes  are 
given  on  the  technique  of  their  examination.  According  to  counts  made  by  the  author, 
the  number  of  leucocytes  in  the  healthy  horse  varies  from  10,000  to  11,000  per  cubic 
centimeter.  The  relative  proportions  of  the  various  kinds  of  leucocytes  are  also  indi- 
cated. Pilocarpin  increased  the  number  of  polynuclear  and  eosinophilous  cells,  while 
iodid  of  potash  affected  the  mononuclear  cells.  Antitetanus  serum  caused  a  marked 
polynucleosis  and  similar  effects  were  observed  after  hypodermic  injections  of 
mallein.     A  hyperleucocytosis  was  always  produced  in  healthy  horses  by  mallein. 

A  North  African  trypanosome,  Rennes  (Bui.  Soc.  Cent.  Med.  Vet.,  81  (1904), 
No.  8,  pp.  248-250). — Brief  notes  are  given  on  the  symptoms  and  etiology  of  a  horse 
disease  known  as  zousfana,  and  differing  from  dourine.  The  symptoms  in  horses 
closely  resemble  those  of  sleeping  sickness  in  man. 

Poisoning  of  horses  from  eating  the  plant  Ornithogalum  thyrsoides,  D. 
Hutcheon  (Agr.  Jour.  Cape  Good  Hope,  25  (1904),  No.  1,  pp.  48-50). — Horses  were 
killed  by  eating  this  plant.  Feeding  experiments  showed  that  3  lbs.  of  the  green 
plant  were  sufficient  to  cause  death  with  symptoms  of  great  depression  and  acute 
gastro-enteritis. 

Abortion  of  mares,  R.  E.  Weir  (Jour.  Dept.  Agr.  West  Australia,  9(1904),  No.  3, 
p.  143).  —  Brief  notes  are  presented  on  the  causes  and  treatmentof  this  disease.  Anti- 
septic treatment  with  corrosive  sublimate  is  recommended. 

Two  cases  of  tetanus  cured  by  subcutaneous  injections  of  carbolic  acid,  G. 
Croce  (Clin.  Vet.,  27  (1904),  No.  11,  pp.  61-64). — In  one  case  in  a  horse  a  cure  was 
effected  by  4  injections  of  10  gm.  each  of  a  mixture  containing  1  gm.  carbolic  acid 
per  100  gm.  glycerin.  In  a  second  case,  with  more  alarming  symptoms,  much  larger 
doses  were  given  with  satisfactory  results. 

Some  experiments  with  Soberheim's  anthrax  serum,  A.  Homer  (Finsk  Vete- 
rinariidskr.,  10  (1904),  No.  3,  pp.  68-74). — A  brief  review  is  presented  regarding  the 
results  obtained  from  the  use  of  this  serum  in  treating  anthrax  in  horses  and  other 
animals.  It  was  found  that  this  serum  possesses  considerable  bactericidal  power 
toward  the  anthrax  bacillus. 

Notes  from  practice,  O.  Noack  (Deut.  Tierdrztl.  Wchnschr.,  12  (1904),  No.  25, 
pp.  247,248). — The  author  reports  poor  results  from  the  use  of  antitoxin  in  the  treat- 
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merit  of  tetanus.  Better  success  was  had  with  injections  of  carbolic  acid  and 
glycerin.  Recovery  took  place  in  6  out  of  9  cases  in  horses  and  mules.  Milk  fever 
was  rapidly  cured  in  8  cases  by  infusions  of  oxygen  or  atmospheric  air. 

A  historical  account  of  anthrax  vaccination  in  the  government  of  Kher- 
son (1882-1903),  A.  Nitzkevich  {Arch.  Vet.  Nauk,  Si.  Petersburg,  ■',',  I  1908),  No. 5, 
pp.  421-443). — A  general  account  of  vaccination  against  anthrax  as  used  in  the 
Kherson  Government  of  Russia,  with  notes  on  the  rate  of  mortality  after  vaccination. 

Treatment  of  rabies  in  dogs,  S.  V.  Obukhov  {Arch.  Vet.  Nauk,  St.  Petersburg, 
34  (1904),  No.  5,  pp.  419,  420). — Brief  notes  on  the  symptoms  and  treatment  of  this 
disease. 

Preliminary  report  on  the  treatment  of  persons  bitten  by  mad  wolves, 
V.  Babes  {Ztschr.  Diatet.  u.  Phys.  Ther.,  8  (1.904)  No.  1,  pp.  3-12). 

A  serious  turkey  disease,  M.  Grinnell  (Reliable  Poultry  Jour.,  11  (1904),  No. 
5,  pp.  559  560). — Experiments  with  blackhead  are  reported. 

AGRICULTURAL  ENGINEERING. 

A  report  on  irrigation  conditions  in  the  Yakima  Valley,  "Washington, 
O.  L.  Waller  (Washington  Sta.  Bui.  61, pp.  20). — An  account  of  studies  made  in 
cooperation  with  the  Irrigation  Investigations  of  this  Office  of  the  water  supply  of 
the  Yakima  and  Natches  river  systems,  the  amounts  of  water  claimed  and  used,  meas- 
urement and  distribution,  duty  of  water,  the  value  of  land  and  water,  seepage  losses 
and  drainage,  and  legal  and  administrative  problems.  Recommendations  are  made 
regarding  needed  legislation  and  the  organization  of  an  administrative  system. 

Irrigation  in  Siam,  J.  H.  van  der  Heide  (Bui.  Econ.,  Die.  Agr.  et  Com.  Indo- 
China,  n.  ser.,  7  (1904),  No.  29,  pp.  490-524,  map  1). — This  report  discusses  in  detail 
the  possibilities  of  irrigation  and  the  need  of  drainage  in  the  lower  Valley  of  Menam, 
and  describes  a  plan  for  extending  the  present  system  of  irrigation  for  rice  to  cover 
an  area  more  than  half  the  size  of  all  the  lands  now  actually  in  cultivation  in  Siam. 
It  is  claimed  that  the  proposed  system  will  more  than  double  the  yield  of  rice  and 
greatly  increase  and  facilitate  internal  navigation. 

The  irrigation  of  the  Chentu  Plateau,  A.  Little  (Scottish  Geogr.  Mag.,  20(1904), 
No.  8,  pp.  393-403,  pis.  2,  figs.  5). — This  is  an  extract  from  a  book  by  this  author  on 
The  Far  East,  and  describes  the  elaborate  system  of  irrigation  which  has  been  fol- 
lowed from  time  immemorial  on  this  very  fertile  and  densely  populated  plain,  which 
has  an  area  of  2,400  square  miles. 

Treatment  of  a  reservoir  of  the  Butte  Water  Co.  with  copper  sulphate,  E. 
Carroll  (Engineer.  News,  52  (1904),  No.  7,  pp.  141-143,  figs.  2).— The  treatment  by 
the  method  recommended  by  Moore  and  Kellerman  of  this  Department  is  said  to  have 
proved  "harmless,  cheap,  and  effective." 

On  artificial  underground  water,  K.  A.  Widegren  (Natal  Agr.  Jour,  and  Min. 
Rec.,  7  (1904),  No.  7,  pp.  682-690). — A  summary  of  previous  articles  by  the  author 
noted  elsewhere  (E.  S.  R.,  15,  p.  622). 

River  Improvement  and  Drainage  Association  of  California  (Hirer  Imp.  and 
Drainage  Assoc.  California  Bui.  1,  pp.  8). — A  brief  account  of  the  organization  of  this 
association. 

Methods  of  estimating  stream  flow,  J.  C.  Hoyt  (Engineer.  News,  52  (1904) ,  No. 
5,  pp.  104,  105,  figs.  4). — Methods  commonly  used  are  described. 

Preliminary  report  on  the  building  stones  of  Nevada,  including  a  brief 
chapter  on  road  metal  ( Univ.  Nevada,  Bui.  Dept.  Geol.  and  Min.,  /  (1904),  No.  1, 
pp.  63,  pi.  1). — This  is  a  preliminary  report  which  discusses  the  main  principles 
governing  the  selection  and  use  of  building  stones  and  road  metal,  and  describes 
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briefly  the  stones  now  in  use  or  which  can  easily  he  obtained  in  Nevada,  with  their 
location  anil  availability. 

Historic  highways  of  America,  A.  B.  IIulbert  {Cleveland,  Ohio:  Arthur  If. 
Clark  Co.,  1904,  vol.  12,  pp.  W2,  maps  3). — This  volume  deals  with  the  pioneer  roads 
and  the  experiences  of  travelers.  For  notice  of  previous  volumes  of  this  series  see 
E.  S.  R.,  15,  pp.  415,  1135. 

On  the  durability  of  American  swing- plows,  E.  Jorgensen  (  Tidsskr.  Landokon., 
1904,  No.  2,  pp.  137-145). 

Trials  with  preservatives  for  plows,  E.  Jorgensen  (Tidsskr.  Landokon.,  1904, 
No.  6,  pp.  311-313). — A  mixture  of  1  part  chalk  and  2  parts  tallow,  applied  hot,  was 
found  effective  as  a  preservative  for  the  iron  parts  of  plows. — f.  w.  woll. 

Trials  with  Korsgard's  potato  harvester,  E.  Jorgensen  (Tidsskr.  Landokon., 
1904,  No.  0,  pp.  307 ■-.? 10). 

Trials  with  reapers  and  mowers,  E.  Jorgensen  (Tidsskr.  Landokon.,  1904,  No. 
2,  pp.  146-158). 

Trials  of  agricultural  machinery  in  Denmark  during  1903,  E.  Jorgensen 
(Tidsskr.  Landokon.,  1904,  No.  2,  pp.  117-136). 

Agricultural  motors,  ('<.  Coupan  (Les  moteurs  agricoles.  Paris:  J.  B.  Bail-Hire 
&  Sons,  1904,  pp.  484,  figs.  269;  rev.  in  Jour.  Ayr.  Prat.,n.  ser.,  7  (1904),  No.  16,  pp. 
524,  525;  Tier.  Se.i.  [Paris],  5.  ser.,  2  (1904), 'No.  7,  pp.  49-51). — This  treatise  forms  one 
volume  of  Encyclopedic  agricole,  published  under  the  direction  of  G.  YVery.  The 
detailed  account  of  the  various  agricultural  motors  which  are  grouped  in  four 
classes — animal  motors,  vapor  motors,  explosion  motors,  and  miscellaneous  (wind, 
water,  and  electric),  is  preceded  by  a  discussion  of  general  mechanical  principles. 

Round  cotton  bales,  D.  A.  Willey  (Amer.  Inventor,  12  (1904),  No.  9,  pp.  198, 
199,  figs.  5). 

MISCELLANEOUS. 

Seventeenth  Annual  Report  of  Maryland  Station,  1904  (Maryland  Sta.  Ppt. 
1904,  pp.  XVI+104). — This  contains  a  brief  outline  of  the  work  of  the  station  during 
the  year  by  the  director;  the  organization  list,  a  financial  statement  for  the  fiscal 
year  ended  June  30,  1904,  and  reprints  of  station  bulletins  90-92,  on  the  following 
subjects:  Experiments  on  the  control  of  the  San  Jose  scale  (E.  S.  R.,  15,  p.  978), 
experiments  with  nitrogenous  fertilizers  (E.  S.  R.,  16,  p.  138),  and  notes  on  apple 
culture  (E.  S.  R.,  16,  p.  156). 

Eleventh  Annual  Report  of  Minnesota  Station,  1903  (Minnesota  Sta.  Ppt. 

1903,  pp.  280). — This  includes  the  organization  list  of  the  station;  a  report  of  the 
director  containing  a  financial  statement  for  the  fiscal  year  ended  June  30,  1903,  and 
a  review  of  the  different  lines  of  station  work;  and  reprints  of  Bulletins  77-82  of  the 
station  on  the  following  subjects:  Insects  notably  injurious  in  1902  (E.  S.  R.,  14,  p. 
779);  experiments  in  sheep  husbandry  (E.  S.  R.,  14,  p.  994);  investigation  in  milk 
production  (E.  S.  R.,  14,  p.  1003);  alfalfa,  its  chemical  development,  feeding  value 
and  digestibility,  and  the  digestibility  of  hog  millet  (E.  S.  R.,  14,  pp.  958,  992,  993); 
review  of  the  work  of  the  Northeast  Experiment  Farm  since  its  organization  in  May, 
1896  (E.  S.  R.,  15,  pp.  233,  236,  252,  260,  290);  and  hemorrhagic  septicemia  (E.  S.  R., 
15,  p.  514). 

Abstracts  showing  the  acreage  under  crops,  and  the  number  of  live  stock 
in  each  county  and  province  for  1903-4  (Dept.  Agr.  and  TrcJi.  Instr.  Ireland, 

1904,  pp.  19). — In  this  pamphlet  statistics  are  presented  in  tabular  form,  on  the  total 
acreage  of  various  crops  in  Ireland  indicating  also  the  amount  of  decrease  or  increase 
over  former  years.  Lists  are  also  given  showing  the  numbers  of  various  kinds  of 
live  stock. 
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Agricultural  returns,  1903  (Bd.  Agr.  and  Fisheries  [London],  Agr.  Returns, 
1903,  pp.  33). — Tables  showing  the  total  produce  and  yield  per  acre  of  the  principal 
crops  in  each  county  of  Great  Britain,  with  summaries  for  the  United  Kingdom. 
Brief  notes  on  the  different  crops  are  also  given. 

Agricultural  statistics  of  Ireland  with  detailed  report  for  the  year  1903 
[Dept.  Agr.  and  Tech.  Instr.  Ireland,  1904,pp.  XXXIII  165). — This  report  contains 
statistics  on  crop  areas,  crop  production,  land  holdings,  numbers  of  various  kinds  of 
live  stock,  forest  areas,  extent  of  beekeeping,  and  other  statistical  details  of  interest 
to  farmers. 

Notes  on  Egyptian  agriculture,  < ;.  P.  Foaden  (  U.  S.  Dept.  Agr.,  Bureau  of 
Plant  Industry  Bui.  62,  pp.  61,  pis.  ';,  figs.  •>'). — This  bulletin  discusses  agricultural 
conditions  in  Egypt  and  lays  special  stress  upon  the  culture  of  cotton  and  its  impor- 
tance to  the  country's  export  trade.  Soils,  irrigation,  labor,  value  of  land,  and  the 
srasonsare  considered  and  much  statistical  information  is  included. 

In  addition  to  cotton  culture,  which  is  described  in  detail,  the  bulletin  also  presents 
brief  descriptions  of  the  culture,  value,  and  uses  of  sugar  cane,  sugar  beets,  herseem, 
alfalfa,  corn,  wheat,  barley,  rice,  beans,  onions,  millets,  sorghums,  and  a  number  of 
minor  crops. 

The  fertilizer  and  rotation  experiments  with  cotton  reported  here  have  been  noted 
from  another  source  (E.  S.  R.,  14,  p.  754). 

Organization  of  the  Bureau  of  Chemistry  f  U.  S.  Dept.  Agr.,  Bureau  of  Chem- 
istry <  ire.  14,  PP-  15)- — This  contains  general  statements  concerning  the  organization 
and  work,  and  a  complete  list  of  the  publications  of  the  Bureau. 

Experiment  Station  Work,  XXVI  (  U.  S.  Dept.  Agr.,  Farmers'  Bui.  202,  pp.  32, 
figs.  9). — This  number  contains  articles  on  the  following  subjects:  Reclamation  of 

II 1-damaged  lands,  mulching  vegetables  and  fruits,  the  cultivation  of  orchards, 

thinning  apples,  pop  corn,  fruit  for  farm  animals,  protein  for  dairy  cows,  cost  of  rais- 
ing calves  and  pigs,  manufacture  of  sage  cheese,  manufacture  of  cottage  cheese,  and 
a  cheap  fruit  evaporator. 

International  catalogue  of  scientific  literature.  L — General  Biology, 
II.  W.  M.  Tims  {Internal.  Cat.  Sci.  Lit.,  2  {1903),  pp.  120).—  As  in  previous  numbers 
of  this  catalogue  a  general  list  of  authors  is  presented  followed  by  a  subject  catalogue 
in  which  the  different  publications  are  arranged  alphabetically  and  with  authors. 

Hints  on  making  nature  collections  in  public  and  high  schools,  W.  H. 
Muldrew  (Ontario  Agr.  Col.  and  Expt.  Farm  Bui.  134,  PP-  23,  figs.  20). — The  author 
briefly  outlines  certain  desirable  methods  to  be  observed  in  collecting  and  preparing 
museum  specimens  of  insects,  birds'  nests,  and  other  objects  in  natural  history  for 
use  in  the  public  schools.     A  brief  list  of  books  bearing  on  this  subject  is  also  given. 
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Iowa  College  and  Station. — A  new  dairy  building,  110  by  60  Eeet,  is  in  process  of 
erection,  and  is  expected  to  be  ready  about  January  1,  in  time  for  the  use  of  the  dairy 
school.  The  building  is  of  cream-colored  brick  with  Bedford  stone  trimmings.  The 
construction  is  fireproof,  reinforced  concrete  being  used.  There  are  three  stories,  a 
basement,  and  a  large  attic.  The  walls  of  the  corridors  and  workrooms  have  a  wain- 
scoting of  enameled  brick  5  feet  high,  with  cream  pressed  brick  above.  The  floors 
are  largely  concrete.  The  lockers  and  the  refrigerating  machinery  are  located  in  the 
basement.  The  building  will  cost,  with  equipment,  from  $55,000  to  $60,000.  Plans 
have  been  made  lor  a  new  agricultural  building  to  cost  from  $250,000  to  $300,000. 
This  building  will  have  a  frontage  of  244  feet  by  a  depth  of  80  feet  in  the  main  part, 
with  a  central  wing  at  the  rear  70  by  80  feet.  There  will  be  three  stories  above  a  high- 
working  basement,  and  an  attic  which  may  be  used  for  some  departments.  On  the 
second  and  third  floors  in  the  central  wing  there  will  be  an  assembly  room,  which 
will  accommodate  about  1,200  people.  The  building  will  accommodate  the  depart- 
ments of  agronomy,  soils,  agricultural  chemistry,  horticulture  and  forestry,  and  ani- 
mal husbandry,  and  offices  for  the  dean  and  director  and  for  other  experiment  sta- 
tion purposes.  For  the  present  the  domestic  science  department  will  occupy  the  top 
floor.  The  plans  call  for  fireproof,  steel  construction,  with  stone  exterior.  Thedraw- 
ings  of  the  building,  displayed  at  the  Des  Moines  convention,  show  a  handsome  and 
impressive  structure.  W.  H.  Ogilvie  has  been  appointed  station  editor,  and  will 
have  charge  of  the  editing  and  proof  reading  of  the  bulletins  and  of  the  mailing  list. 

Kentucky  Station. — W.  G.  Campbell,  assistant  in  cooperative  experiments,  is  no 
longer  connected  with  the  station. 

Maine  Station. — Edith  M.  Patch  has  been  appointed  entomologist  to  the  station. 

Missouri  University  and  Station. — M.  F.  Miller,  formerly  of  Ohio  State  University, 
is  now  in  charge  of  the  department  of  agronomy,  with  A.  E.  Grantham  as  assistant. 

North  Carolina  Station. — Gordon  M.  Bentley  has  been  appointed  assistant  entomol- 
ogist in  the  State  Department  of  Agriculture  and  the  experiment  station. 

Pennsylvania  Station. — N.  ('.  Ilanmer,  a  graduate  of  the  University  of  Virginia  in 
the  (dass  of  1U02,  and  A.  W.  Clark,  a  graduate  of  the  University  of  Vermont  in  the 
class  of  l'.t04,  have  been  appointed  assistant  chemists  in  the  station.  The  United 
States  Secretary  of  Agriculture  has  appointed  F.  W.  Christensen  assistant  expert  in 
animal  nutrition,  in  conformity  with  the  agreement  recently  made  with  the  station, 
and  assigned  him  to  duty  in  connection  with  the  cooperative  experiments  with  the 
respiration  calorimeter.  R.  E.  Stallings,  assistant  in  animal  nutrition,  will  devote 
his  entire  time  during  the  remainder  of  the  year  to  the  investigations  with  the 
respiration  calorimeter.  The  dedication  of  the  new  library  took  place  Nov.  18. 
The  library  is  the  gift  of  Mr.  Andrew  Carnegie.  It  is  built  of  light-colored  brick 
and  stone  and  cost  8150,000. 

Porto  Rico  Station. — The  annual  report  of  this  station  for  1904,  recently  received, 
states  that  an  effective  hymenopterous  parasite  of  the  coffee-leaf  miner  (Cemioslniim  <■<<(- 
feella)  has  been  discovered  and  its  habits  and  life  history  are  being  studied  with  the  view 
of  distributing  the  parasite  to  plantations  in  which  its  operation  is  not  evident.     Only 
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about  1  per  cent  of  burrows  in  coffee  leaves  at  the  station  contain  living  Gemiostoma 
larva-,  while  evidence  of  larvae  or  pupae  of  the  parasite  is  found  in  about  25  per  cent 
of  the  leaves.  A  bacterial,  or  possibly  fungus,  disease  of  the  Gemiostoma  larva-  is 
also  apparent;  a  large  percentage  of  the  burrows  contain  dead  larva-  of  all  sizes.  It 
is  estimated  that  the  leaf  miner  destroyed  •">  to  in  per  cent  of  the  Island's  coffee  crop 
in  1903.  Recent  additions  to  the  collection  of  bananas  and  plantains  now  growing 
on  the  station  grounds  bring  the  list  up  to  about  65  named  varieties.  The  Tanier 
(Xanthosoma)  collection  now  contains  over  40  named  varieties.  Over  20  kinds  of 
yams  (Dioscorea)  are  being  tested. 

Rhode  Island  College  and  Station. — The  college,  through  its  extension  work,  is  plan- 
ning to  make  special  effort  this  fall  and  winter  to  increase  its  usefulness  by  sending 
members  of  its  faculty  to  different  parts  of  the  State,  where  needed,  to  deliver  lectures 
on  various  horticultural  subjects.  Matthew  Steel,  of  New  Mexico,  recently  scientific 
aid  in  the  Office  of  Experiment  Stations,  has  been  appointed  assistant  chemist  in  the 
station. 

Vermont  University  and  Station. — The  State  legislature  has  appropriated  $60,000 
for  the  erection  and  equipment  of  an  agricultural  building,  which  has  been  greatly 
needed  by  the  agricultural  department  of  the  university  and  the  experiment  station. 
It  is  planned  to  spend  about  850,000  on  the  building,  leaving  $10,000  for  the  equip- 
ment of  the  offices,  class  rooms,  and  laboratories. 

Virginia  College  and  Station. — Laboratory  equipment  for  studies  in  bacteriology, 
and  for  the  preparation  of  cultures  for  the  inoculation  of  various  legumes  lias  been 
ordered.  Investigations  along  this  line  will  be  conducted  by  Dr.  Meade  Ferguson, 
bacteriologist  of  the  station.  Some  important  work  has  been  undertaken  by  the 
veterinary  department  looking  to  the  isolation  of  germs  of  a  disease  which  has 
proved  very  destructive  to  some  classes  of  live  stock  in  this  State.  It  is  believed  to 
be  caused  by  a  new  and  distinct  organism.  The  station  staff  is  cooperating  with  the 
State  board  of  agriculture  in  holding  institutes  in  various  parts  of  the  State.  The 
college  made  an  elaborate  exhibit  of  live  stock  at  the  State  Fair  at  Roanoke,  and 
also  at  Radford.  Representative  herds  of  Shorthorn,  Hereford,  Aberdeen  Angus, 
Holstein-Fresian.  Jersey,  and  <  iuernsey  were  shown.  Plans  have  been  completed 
for  a  new  cattle  feeding  barn,  lot)  ft.  long  and  40  ft.  wide.  This  barn  will  be  erected 
immediately,  and  will  provide  shelter  for  100  head  of  cattle.  It  is  designed  especially 
for  experimental  purposes. 

Arlington  Experimental  Farm. — An  implement  storage  building  36  by  100  ft.  and 
tw<  i  stories  high  has  been  c<  impleted.  The  basement  will  be  used  for  the  cold  storage 
of  nursery  stock  and  the  second  floor  as  a  carpenter  room.  Attached  to  the  same 
building  is  a  boiler  house  30  by  40  ft.,  which  has  just  been  completed.  This  will  be 
the  central  beating  plant  for  all  of  the  buildings  on  the  place.  The  foundations  for 
two  greenhouses,  each  20  by  100  ft.,  have  been  laid.  This  is  the  beginning  of  a  bank 
of  about  10  bouses  which  it  is  proposed  to  build. 

Central  Experiment  Station  of  Cuba. — The  staff  of  this  station  as  at  present  organized 
is  as  follows:  F.  S.  Earle,  director;  N.  S.  Mayo  (formerly  of  the  Kansas  station), 
vice  director  and  chief  of  the  department  of  animal  industry;  C.  F.  Baker,  chief  of 
the  department  of  botany;  M.  T  Cook,  chief  of  the  department  of  plant  pathology; 
F.  Cruz,  chief  of  the  department  of  agriculture-  and  G.  F.  Austin  ( formerly  of  the 
Maryland  station),  chief  of  the  department  of  horticulture.  The  chief  of  the  depart- 
ment of  chemistry  lias  not  yet  been  selected.  In  addition  to  the  regular  assistants, 
student  assistants  are  also  employed  in  the  various  departments.  The  station  has 
no  board  of  control,  but  is  directly  responsible  to  the  Secretary  of  Agriculture.  Dr. 
Mayo  was  present  at  the  Des  Moines  meeting  of  the  Association  of  American  Agri- 
cultural Colleges  and  Experiment  Stations,  as  a  representative  of  the  station,  and 
expressed  himself  as  much  impressed  with  the  opportunities  for  work  of  great  use- 
fulness.    The  grounds  of  the  station  are  now  being  put  in  order,  and  chemical, 
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botanical,  agronomical,  and  bacteriological  laboratories  are  being  fitted  up.  The 
station  is  reported  to  be  receiving  the  cordial  supporl  of  the<  luban  ( rovernment  and 
the  people. 

Normal  Farmers'  Institute  in  Pennsylvania. — A  normal  institute  for  fanners'  insti- 
tute workers,  lecturers,  and  local  managers  was  held  at  Bellefonte  and  State  Col- 
lege, October  11-15,  under  the  auspices  of  the  State  department  of  agriculture. 
There  were  about  135  in  attendance.  Lectures  were  delivered  by  college  and 
station  men  on  such  subjects  as  soil  improvement,  animal  nutrition,  principles  of 
plant  breeding,  principles  of  animal  breeding,  fruit  culture,  market  gardening,  breed- 
ing in  relation  to  disease,  potato  culture,  and  the  like;  and  a  number  of  speakers 
from  outside  the  State  were  present.  Among  the  papers  presented  was  one  by  John 
Hamilton,  of  this  Office.  One  of  the  ways  suggested  by  Professor  Hamilton  for 
increasing  the  supply  of  efficient  institute  lecturers,  directors,  and  managers  was  by 
the  establishment  of  interstate  normal  farmers'  institutes.  For  this  purpose  a  union 
of  the  States  into  groups  of  6  to  8  each  was  suggested,  the  school  to  be  held  each 
year  at  different  institutions  within  the  group.  The  teaching  force  could  be  made 
up  of  specialists  contributed  by  each  institution,  and  the  course  of  lectures  be 
extended  to  cover  a  period  of  4  to  8  weeks  each  s-ssion.  A  complete  course  of  study 
would  cover  a  period  of  at  least  2  years,  and  certificates  might  be  given  to  those  who 
passed  the  examination  in  any  of  the  courses  offered.  Classes  could  be  organized  on 
special  subjects  with  specialists  to  teach  them,  and  by  the  combination  of  the  several 
States  the  increased  attendance  thus  assured  would  be  sufficient  to  practically  pay 
for  the  expenses  of  the  teaching  force.  It  was  believed  that  "such  a  set  of  schools 
properly  equipped  will  do  as  much  to  assist  farming  people  as  any  other  single 
institution  in  existence,  important  as  many  of  them  are.  .  .  .  The  organizing  of 
interstate  normal  schools  of  agriculture  for  institute  w<  ukers  is  the  next  great  advance 
that  the  institute  movement  is  destined  to  secure.  When  this  is  had,  then  the  great 
need  of  the  institute  movement  will  be  supplied — the  need  for  means  of  equipping 
a  large  number  of  capable  and  enthusiastic  men  and  women  who  will  carry  the  news 
of  a  better  agriculture  to  farming  people."  The  proceedings  of  the  meeting  will  lie 
published. 

Agricultural  Instruction  for  Farmers  in  Victoria. — In  a  recent  survey  of  the  work  and 
progress  of  the  Victoria  Department  of  Agriculture,  the  director  for  agriculture  states 
that  in  order  to  better  instruct  farmers  on  agricultural  matters,  classes  of  instruction 
for  farmers  and  farmers'  sons,  extending  over  several  weeks,  have  been  established 
in  seven  different  centers.  The  results  of  two  years'  work  along  this  line  have  been 
very  satisfactory,  and  it  is  stated  that  this  method  of  instruction  has  come  to  stay  in 
Victoria  and  will  extend  over  the  whole  of  Australia.  The  winter  season  appears  to 
be  the  only  time  when  farmers  can  devote  the  daytime  to  lectures  and  study.  In 
order  to  meet  the  demands  for  all  classes  during  the  winter  months  it  has  been  found 
desirable  to  maintain  a  teaching  staff  for  the  whole  year,  since  it  is  difficult  to  pick 
up  suitable  teachers  just  for  the  3  or  4  months  of  the  winter  season.  A  plan  has 
therefore  been  matured  for  keeping  the  force  which  it  is  proposed  to  thus  engage  in 
active  service  during  the  whole  year.  It  is  the  purpose  of  the  director  to  have  even- 
ing classes  of  2  weeks'  duration  held  at  farmhouses,  where  classes  of  from  10  to  12 
may  be  organized.  These  classes  will  be  held  all  the  year  around  except  in  the  win- 
ter time,  when  the  officers  will  lie  engaged  at  the  farmers'  day  classes,  according  to 
the  present  plan  of  operation.  The  proposed  plan  is  outlined  as  follows:  "The 
lectures  would  be  held  in  the  evening,  say  one  and  a  half  hours'  lecture  and  a  half 
hour  devoted  to  asking  and  answering  questions.  Four  lecturers  would  be  required, 
one  of  whom  would  arrive  on  a  Monday  and  stay  3  days  lecturing  and  discussing 
such  subjects  as  manuring  suitable  to  the  district,  tillage,  rotation  of  crops,  and 
kindred  subjects.  On  the  fourth  day  he  would  leave  for  another  center,  say  20 
miles  away,  and  would  be  replaced  by  an  officer  competent  to  lecture  on  farm  stock, 
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their  breeding  and  management.  In  2  days  the  second  lecturer  would  leave,  I  i 
replaced  by  a  third  who  might  lecture  upon  poultry,  the  besl  breeds  to  be  kept  for 
export  and  laying  purposes,  the  management  and  feeding  of  poultry,  etc.  Twodays 
later  tlii^  lecturer  would  be  replaced  by  a  fourth,  who  would  lecture  on  other  agri- 
cultural subjects.  The  course  of  instruction  at  this  particular  farmhouse  would  then 
terminate  after  10  days'  instruction.  Four  classes  would  bein  progress  at  one  time 
in  farmhouses  sufficiently  far  apart  to  prevent  overlapping,  and  yet  near  enough  for 
the  officer  to  reach  the  next  center  and  lecture  on  the  same  day." 

Agriculture  at  the  British  Association. — At  the  recent  meeting  of  the  British  Asso- 
ciation I»r.  Wm.  Somerville  made  the  opening  address  as  chairman  of  the  subsection 
on  agriculture.  Theaddress  covered  such  subjects  as  the  "faecal  excretions"  of  plants, 
the  stimulating  and  exhausting  effects  of  manures,  German  investigations  on  the 
action  of  conserving  agents  on  farmyard  manure,  chemical  fixation  of  atmospheric 
nitrogen,  Nitragin,  improvement  of  varieties  of  crops,  and  cooperative  work.  The  result 
of  <  ierman  investigations  in  the  preservation  of  stable  manure  were  said  to  indicate  no 
preservative  effect  but  rather  a  loss  of  nitrogen  by  the  use  of  such  agents  as  kainit. 
superphosphate,  precipitated  phosphatic  gypsum,  and  gypsum.  It  appears  that  super- 
phosphate may  conserve  nitrogen  t<  i  an  appreciable  extent  si  i  long  as  the  manure  lies  in 
the  stall,  but  its  effects  disappear  whenever  its  acid  phosphate  and  free  sulphuric  acid 
are  neutralized  by  ammonia,  and  this  rapidly  occurs  in  the  pit.  Sulphuric  acid 
sprinkled  over  manure  as  it  was  placed  daily  in  the  pit  reduced  the  loss  of  nitrogen 
from  27.8  to  7.1  per  cent,  but  the  cost  for  this  preservative  was  excessive,  and  its  use 
is  associated  with  so  many  drawbacks  that  its  employment  can  not  be. recommended. 
The  general  conclusion  appears  to  be  that  the  excessive  los>  of  nitrogen  in  manure 
can  be  best  avoided  by  storing  it  in  a  deep  compact  mass  in  a  water-tight  j>it  in  a 
well-shaded  situation.  Dr.  Somerville  pointed  out  that  in  field  experiments  with 
calcium  cyanamid  results  about  20  per  cent  below  those  obtained  by  the  use  of  an 
equal  amount  of  nitrogen  in  the  form  of  sulphate  of  ammonia  have  been  obtained, 
while  in  pot  cultures  much  better  results  were  secured  than  either  with  nitrati 
soda  or  sulphate  of  ammonia.  It  is  thought  that  possibly  root  acids  in  the  soil  may 
partly  change  the  calcium  cyanamid  into  the  dicyanamid,  a  substance  directly  poisonous 
to  plants.  A  review  of  the  present  status  of  Nitragin  shows  a  renewed  interest  in 
this  matter  both  in  Germany  and  in  the  United  States.  Previous  "failure  of  the 
Nitragin  to  effect  an  improvement  in  the  crop  when  it  was  sprinkled  on  the  seed  is 
now  believed  to  be  due  to  the  action  of  secretions  pn  du  :ed  by  the  seed  in  the  early 
stages  of  germination."  The  present  indication  was  said  to  be  that  this  difficulty 
may  be  obviated  by  cultivating  the  bacteria  in  a  medium  that  imparts  to  them  the 
necessary  power  of  resistance.  In  speaking  of  the  improvement  of  crops  by  selec- 
tion, some  striking  figures  were  given  showing  the  differences  in  growth  of  spruce  trees 
from  seed  selected  from  mother  trees  varying  considerably  in  dimensionsand  situated 
at  various  altitudes.  In  general  the  seedlings  follow  closely  after  the  mother  trees  in 
rapidity  and  manner  of  development. 

Miscellaneous. — A  pamphlet  of  15  pages,  entitled  A  Tribute  to  Levi  Stockbridge, 
by  William  H.  Bowker,  a  former  student  and  of  late  years  a  member  of  the  board  of 
trustees  of  the  Massachusetts  Agricultural  College,  has  been  received.  The  paper 
was  read  at  the  memorial  exercises  held  for  Professor  Stockbridge  at  the  college 
last  commencement,  and  contains  many  interesting  personal  recollections,  as  well 
as  a  tribute  to  Professor  Stockbridge  as  a  teacher  and  in  makine  practical  application 
of  scientific  truth  to  agriculture. 

A  recent  pamphlet  entitled  Obituary  Notices  of  Fellows  of  the  Royal  Society,  part 
3,  contains  notes  by  ''K.  W."  on  Sir  John  Bennett  Lawes  and  Sir  Joseph  Henry 
Gilbert,  and  on  the  agricultural  investigations  conducted  jointly  by  these  two  men. 
These  notices  are  especially  interesting,  as  they  were  written  by  one  who  had  an 
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inside  view  of  the  work  at  Rothamsted  and  an  unusually  intimate  knowledge  of  the 
men.     With  reference  to  their  joint  work  the  writer  -ays: 

The  government  of  the  Federated  Malay  States  has,  according  to  a  note  in  Nature, 
decided  to  establish  an  agricultural  departmenl  in  Malay,  and  lias  appointed  Mr.  J. 
B.'  Carruthers,  the  government  mycologist  and  assistant  directorof  the  Royal  Botanic 
Gardens  of  Ceylon,  to  be  director  of  agriculture  and  government  botanist.  "The 
Federated  Malay  States  have  an  area  (if  more  than  L'.'i.ODO  square  miles,  and  the 
agricultural  potentialities  are  very  promising.  Large  areas  are  being  planted  with 
rubber  plants,  and  sugar  and  cocoanuts  are  extensively  cultivated.  There  are  two 
botanic  gardens  and  a  rubber  experiment  station  in  the  Malay  States,  and  all  three 
are,  we  understand,  to  be  administered  by  the  new  department." 

The  American.  Association  of  Farmers'  Institute  Workers  held  its  ninth  annual 
meeting  in  the  Agricultural  Building  on  the  World's  Fair  Grounds,  St.  Louis,  <  >ctober 
18-20.  About  100  members, representing 30 states  and  provinces  in  the  Tinted  States 
and  Canada,  were  present,  and  the  meeting  was  considered  one  of  the  most  success- 
ful and  helpful  ever  held.  President  J.  C.  Hardy,  of  Mississippi,  was  elected  presi- 
dent of  the  association,  and  G.  C.  Creelman,  of  Guelph,  Canada,  was  elected  secre- 
tary.    It  was  decided  to  hold  the  meeting  next  year  at  Baton  Rouge,  La. 

It  is  announced  in  Nature  that  Dr.  Robert  Koch  has  retired  from  the  post  of  director 
of  the  Institute  for  Infectious  Diseases,  at  Berlin,  owing  to  the  increasing  demands 
wThich  other  bacteriological  work  make  upon  his  time  and  energies.  Prof.  Koch  will 
proceed  to  German  East  Africa  in  order  to  continue  those  studies  of  tropical  and 
other  diseases  which  he  had  not  completed  during  his  recent  visit  to  Rhodesia.  In 
particular  he  will  continue  to  investigate  the  part  played  by  ticks  in  conveying  the 
infection  of  various  cattle  diseases. 

Thomas  J.  Dwyer  died  at  his  home  in  Cornwall,  X.  Y.,  October  3,  from  the  effects 
of  a  strain  which  resulted  in  aneurism  of  the  right  artery.  He  was  49  years  old.  He 
was  the  author  of  a  book  entitled  Guide  to  Hardy  Fruits  and  Ornamentals,  published 
in  1903,  of  which  the  second  edition  has  already  been  printed. 
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The  relation  of  the  experiment  station  to  the  department  of  instruc- 
tion and  to  various  forms  of  extension  work  in  agriculture  proved  a 
very  live  topic  of  discussion  at  the  recent  annual  convention  of  the 
Association  of  American  Agricultural  Colleges  and  Experiment  Sta- 
tions, at  Des  Moines.  The  matter  came  up  on  several  occasions  in  the 
general  sessions  of  the  convention,  and  the  question  "How  much 
teaching,  if  any,  is  it  desirable  that  a  station  worker  should  do?"  was 
a  special  theme  for  conference  before  the  section  on  experiment  sta- 
tion work.  The  general  tenor  of  this  discussion  and  the  attitude  in 
which  it  was  approached  were  most  gratifying,  and  evidenced  a  clearer 
appreciation  of  the  important  held  and  the  higher  purpose  of  the 
experiment  station. 

A  great  deal  has  been  said  of  the  advantage  to  the  station  man  of 
being  connected  with  the  teaching  force  of  the  college,  of  coming  in 
contact  with  students,  and  of  so  presenting  his  work  that  it  will  be 
within  their  grasp.  It  has  been  urged  as  an  inspiration  to  the  inves- 
tigator, and  a  safeguard  against  straying  too  far  from  the  practical  in 
the  ultimate  aim  of  his  work.  The  practice  of  requiring  station  men 
to  serve  in  this  dual  capacity  has  been  very  general  ever  since  the  sta- 
tions were  established,  and  at  present  about  fifty-four  per  cent  of  the 
station  workers  do  more  or  less  teaching.  The  amount  varies  greatly, 
a  few  giving  only  a  limited  number  of  lectures  on  advanced  subjects, 
while  others  carry  an  entire  department  of  instruction,  either  alone  or 
with  the  aid  of  young  assistants.  ''The  tendency  seems  to  be  toward 
an  increase  in  the  number  of  station  men  who  are  also  doing  teaching 
work,'"'  and  apparently  also  toward  a  greater  rather  than  a  loss 
amount  of  teaching  on  the  average.  This  is  due,  in  part  at  least,  to 
the  recent  growth  of  agricultural  education  and  the  differentiation  of 
agricultural  instruction,  which  have  made  the  demand  for  additional 
instructors  more  pressing. 

While  it  was  quite  generally  conceded  by  thespeakers  at  this  confer- 
ence that  a  "  certain  amount"  of  teaching  might  be  advantageous  to  sta- 
tion workers,  there  was  equal  unanimity  that  an  uncertain  or  indefinite 
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amount  is  not  advantageous,  but  is  often  prohibitory  of  any  work 
which  can  be  regarded  as  investigation.  The  kind  of  teaching  required 
is  also  an  important  consideration.  The  distinction  was  emphatically 
made  between  teaching  elementary  branches,  or  the  fundamentals,  and 
advanced  work.  The  teaching  done  at  the  agricultural  colleges  in  this 
country  is  of  necessity  very  largely  the  teaching  of  fundamentals,  and 
this  was  held  to  be  a  disadvantage  rather  than  an  advantage  to  the 
investigator.  One  director  of  long  experience  declared  the  claim  that 
the  teaching  of  fundamentals  and  the  drilling  of  classes  for  fifty  per 
cent  of  his  time  is  an  advantage  to  the  investigator  to  be  "nothing 
but  a  pleasant  fallacy." 

Ten  to  twenty  lectures  a  year  b}7  the  heads  of  departments  was 
mentioned  by  several  speakers  as  a  fair  amount  which  might  be  con- 
ceded to  be  an  advantage  to  the  worker,  as  a  means  of  gathering  himself 
together  and  clarifying  his  views;  and  others  mentioned  a  course  of 
advanced  instruction  occupying  six  hours  a  week  and  so  arranged  as 
to  leave  three  days  a  week  entirely  free  from  teaching.  All  agreed 
that  any  considerable  amount  of  teaching,  even  of  advanced  grade, 
was  disadvantageous  to  the  station  worker,  as  it  distracted  his  thoughts 
from  his  investigation  and  consumed  or  broke  up  his  time. 

Few  men  have  the  faculty  which  enables  them  to  pass  readily  from 
their  teaching  work  to  their  investigation,  or  to  utilize  to  advantage 
for  that  purpose  fragments  of  time  represented  by  a  few  hours  scat- 
tered through  the  day.  There  is  great  loss  of  energy  and  of  efficiency 
under  such  conditions,  and  the  spare  time  is  likely  to  be  largely  frit- 
tered away.  The  situation  might  often  be  relieved  by  greater  con- 
sideration for  the  station  men  in  arranging  the  schedule  of  instruction. 
The  time  of  a  half-station  man  ma,j  be  so  completely  broken  up  by  two 
or  three  periods  of  class-room  work  a  day  that  only  work  of  the  sim- 
plest kind,  requiring  the  minimum  of  attention,  is  possible.  Some 
institutions  arrange  to  have  the  teaching  of  such  men  come  during  a 
certain  part  of  the  day,  or  on  alternate  days,  or  during  half  the  year, 
so  as  to  leave  more  time  free  from  interruption.  If  a  part  of  the  year 
can  be  left  free  from  college  duties,  one  serious  objection  to  the  dual 
service  is  met. 

Again,  the  uncertainty  of  the  amount  of  college  work  liable  to  be 
required  of  him  introduces  an  element  of  doubt  which  often  discour- 
ages the  station  worker  from  planning  any  investigation  requiring 
his  continued  attention.  Many  exigencies  arise  in  college  work,  such 
as  an  extra  large  class,  the  demand  for  a  course  not  usually  given, 
pressure  of  short  courses,  absence  of  the  regular  college  instructor, 
and  the  like,  in  which  case  the  station  man  is  pressed  into  extra  serv- 
ice; and  these  contingencies  often  tend  to  make  the  station  man  feel 
that  his  time  is  not  his  own  until  the  college  term  has  closed. 
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A  number  of  stations  where  the  division  of  time  has  heretofore  been 
satisfactory,  owing  to  the  limited  demand  for  agricultural  instruction, 
are  now  becoming  embarrassed  by  the  increased  call  for  their  servi  - 
in  that  line.  These  -rations  frankly  admit  that  unless  additional  funds 
can  be  secured  to  provide  adequately  for  the  teaching  work  they  can 
not  hope  to  maintain  the  high  position  in  agricultural  research  which 
they  have  occupied.  This  is  one  of  the  dangers  of  the  increased 
interest  in  agricultural  education  and  the  differentiation  of  agricul- 
tural courses.  The  number  of  students  increases  and  courses  arc 
multiplied,  without  increased  appropriations  or  any  material  aid  to 
the  teaching  force,  and  the  erstwhile  investigator  finds  himself  doing 
full  teaching  work,  with  lecture-  to  be  revised  and  adapted,  examina- 
tion paper-,  practicums,  faculty  duties,  and  students  coming  to  him 
for  advice  and  assistance. 

Every  station  director  of  experience  will  admit  that  the  undivided 
time  of  one  man  i-  far  more  effective  and  valuable  to  the  station  than 
half  the  time  of  two  men  with  college  duties.  A-  one  speaker  put  it. 
"In  this  matter  two  and  two  do  not  alway-  make  four.  I  am  sure 
that  two  half  men  are  not  anywhere  equal  to  one  whole  man.  and  to 
go  -till  further.  1  do  not  think  that  four  quarter  men  are  worth  any- 
thing" (in  investigation).  This  -trikes  the  keynote  of  a  popular 
delusion. 

The  effect  of  the  dual  position  on  the  character  of  station  work  and 
the  development  of  agricultural  investigation  i-  an  important  point  to 
be  considered  in  this  connection.  There  is  a  vast  difference  in  the 
quality  of  station  work,  growing  out  of  the  men  themselves,  and  the 
conditions  under  which  they  are  working.  Many  men  have  been 
placed  upon  the  station  staff  a-  a  matter  of  expediency  or  custom  who 
are  not  suited  to  the  work  and  who  regard  it  as  an  added  burden. 
Because  a  man  is  a  good  teacher  it  doe-  not  follow  that  lie  will  make 
a  resourceful  and  energetic  experimenter.  Much  of  the  work  done  at 
the  stations  is  not  investigation  or  research  in  the  proper  sense  of  the 
word.  It  i-  merely  the  testing  of  thi-  or  that  crop,  this  or  that 
method  of  culture  or  fertilizer,  a  comparison  of  rotation-  or  of  feed- 
ing ration-,  or  a  demonstration  of  some  fact  which  ha<  been  worked 
out  elsewhere.     The  nature  of  the  ease  prevent-  it  being  more  than  thi-. 

If  we  look  the  ground  over  we  -hall  rind  a-  a  very  general  rule 
that  our  best  investigation  ha-  been  done  by  those  worker-  who  have 
had  least  teaching  to  do.  and.  conversely,  that  the  stations  wh 
workers  have  had  practically  to  carry  their  respective  department-  in 
the  college — and  there  have  been  many  such — have  adder!  compara- 
tively little  to  the  -urn  of  agricultural  knowledge.  There  are  few 
exceptions  to  this  rule,  and  the  converse  condition  i-  -"  common  as 
to  be  much  in  evidence  and  to  keep  down  the  average  grade  of 
experiment  station  work  in  this  country. 
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In  an  address  delivered  at  one  of  the  congresses  at  St.  Louis  this  fall 
Dr.  David  Starr  Jordan  quoted  one  of  his  correspondents  as  criticising 
the  work  in  agricultural  science  in  this  country,  where  it  is  more 
largely  endowed  than  in  any  other  country,  on  the  ground  that  there 
was  too  much  striving  for  practical  applications,  and  not  enough  time 
given  for  the  fundamental  research  on  which  these  applications  must 
rest.  "  The  proportion  of  applied  science  in  agriculture  is  too  great 
in  this  country.  While  we  do  not  need  fewer  workers  in  applied 
agricultural  science,  we  do  need  more  workers  who  would  devote 
themselves  to  fundamental  research." 

This  is  a  fair  statement  of  a  condition,  with  no  attempt  to  assign  a 
cause.  One  of  the  fundamental  causes  is  undoubtedly  the  conditions 
referred  to  above.  Many  a  station  worker  is  compelled  by  the  char- 
acter of  his  college  duties  to  become  little  more  than  a  consulting 
expert  in  his  line,  confining  himself  to  the  answering  of  correspondence 
and  conducting  a  few  trials  or  experiments,  and  is  obliged  to  forego 
undertaking  anything  in  the  nature  of  an  investigation.  There  can  be 
no  gainsaying  the  fact  that  this  dual  service  has  done  much  to  retard 
the  development  of  agricultural  investigation  and  to  discourage  the 
efforts  of  investigators  of  much  promise. 

The  ultimate  result  is  the  only  criterion  by  which  the  advantage  or 
disadvantage  of  such  a  practice  can  properly  be  judged.  We  have 
had  practically  fifteen  years  of  experience  with  it,  under  a  great 
variety  of  conditions,  and  it  is  certainly  a  poor  theory  that  will  not 
justify  itself  in  that  time.  An}T  division  of  a  station  man's  time  is 
unwise,  even  though  his  salary  may  seem  to  be  justified  on  the  theo- 
retical number  of  hours  he  is  expected  to  teach,  wdien  it  defeats  the 
real  purpose  had  in  view  in  adding  this  man  to  the  station  staff  and 
robs  him  of  the  opportunity  to  do  work  of  a  high  order. 

More  men  are  needed  for  real  investigation,  and  it  is  onl}T  rea- 
sonable to  expect  that  conditions  will  be  so  shaped  that  we  may  make 
progress  in  that  direction.  The  kind  of  men  needed  for  investigators 
was  de tined  by  one  speaker  as  "a  man  saturated  wTith  the  things  he  is 
doing,  and  who  shall  not  be  turned  aside  and  wearied  by  having  to 
drill  a  class  or  do  anything  else  but  hunt  his  subject  and  the  truth." 
Another  speaker  believed  that  teaching  and  investigating  "call  for  a 
different  attitude  of  mind  and  the  use  of  a  different  set  of  faculties,  to 
a  certain  extent,  and  that  except  in  the  case  of  unusually  gifted  men 
the  same  men  are  not  likely  to  have  both  sides  equally  developed.  An 
investigator  should  have  his  mind  focused  on  his  work  more  or  less  all 
the  time,"  whereas  the  teacher's  thought  will  be  largely  pedagogical. 

Considered  in  the  light  of  the  extensive  experience  which  has  been 
had,  the  most  that  can  be  said  for  the  dual  arrangement,  where  any 
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considerable  amount  of  teaching  is  involved,  is  that  it  i-  solely  a  mut- 
ter of  expediency.  Dividing  the  salary  enables  both  the  college  and 
the  station  to  carry  a  larger  number  of  men  on  it-  agricultural  staff, 
to  differentiate  its  work  more,  and  make  a  show  of  carrying  a  larger 
number  of  departments:  but  from  the  standpoint  of  real  investigation 
the  advantage  of  this  increased  number  of  half  or  quarter  men  in  the 
station  i-  decidedly  problematical.  The  efficiency  of  a  station  is  not 
measured  by  the  fractions  of  men  it  lias  on  it-  -tall,  and  it  must  be 
said  that  some  of  the  station-  with  the  longest  corps  of  workers  on 
their  roster  have  contributed  least  to  the  real  advancement  of  agricul- 
tural science  and  practice. 

Every  station  man  should,  if  practicable,  do  some  teaching  or  farm- 
ers' institute  work,  a-  a  means  of  keeping  his  mind  directed  toward 
the  practical  bearing  of  his  investigations,  and  of  enabling  him  to 
present  them  to  students  or  farmers  in  an  intelligible  manner.  But 
the  amount  should  not  be  large  or  so  arranged  as  to  scatter  his  efforts. 
It  should  be  of  advanced  character,  and  if  so  will  naturally  relate  to 
the  experimental  work  in  hand  and  the  result-  accomplished  by  the 
investigator  himself  and  others  in  his  particular  department,  together 
with  their  practical  -ignificance.  Then  it  will  not  distract  hi-  mind 
from  his  work  and  will  usually  be  helpful.  But  it  must  be  admitted 
that  the  requirement  of  a  large  amount  of  elementary  teaching  is  one 
of  the  weaknesses  of  our  American  station  system,  attributable  to  the 
lack  of  adequate  funds  to  properly  meet  the  rapid  increase  in  demand 
for  agricultural  education,  which  has  been  greatly  stimulated  by  the 
work  of  the  experiment  stations. 

Considering  the  splendid  work  of  the  stations  as  a  whole,  and  the 
potent  and  far-reaching  influence  they  have  exerted,  not  only  in  improv- 
ing agricultural  methods  but  in  bringing  about  a  better  attitude  of 
mind,  any  criticism  of  the  return-  they  have  rendered  for  the  funds 
which  have  been  at  their  disposal  would  be  most  unjust.  The  con- 
dition is  to  be  taken  rather  as  an  indication  of  the  pressing  need  of 
larger  funds  by  both  the  agricultural  college  and  the  experiment  sta- 
tion, to  properly  man  the  teaching  force  and  to  develop  the  department 
of  agricultural  investigation. 

The  former  views  regarding  the  needs  of  the  experiment  station 
have  been  modified  in  several  important  respects  in  recent  year-. 
The  conference  at  Des  Moines  brought  out  the  fact  that  a  modifica- 
tion of  the  views  regarding  the  dual  function  of  the  station  worker 
is  now  clearly  indicated,  and  that  a  considerable  number  of  station- 
are  moving  as  rapidly  as  opportunities  permit  in  the  direction  of  a 
station  staff  whose  members  shall  be  primarily  station  men.  The 
well-nigh  unanimity  of  opinion  among  station  directors  and  workers, 
especially  among  those  who  are  carrying  on  real  investigation,  should 
outweigh  the  theoretical  claims  which  these  fifteen  years  of  experience 
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have  failed  to  realize  upon.  They  should  lead  college  presidents  and 
hoards  of  control  to  deal  with  this  question  as  one  of  the  most  vital 
at  present  affecting  experiment  station  work;  and  it  is  especially  desir- 
able that  it  he  looked  squarely  in  the  face  and  considered  impartially 
at  this  time,  when  plans  are  being  made  for  the  use  of  larger  funds  to 
strengthen  and  develop  the  station  work. 

Another  line  of  discussion  touching  the  experiment  stations  was  the 
provision  for  extension  work  as  a  branch  of  the  agricultural  college. 
There  was  a  more  general  recognition  of  the  fact  that  the  agricultural 
college  logically  embraces  three  distinct  branches  or  departments  of 
work,  viz.  the  experiment  station  or  research  department,  the  depart- 
ment of  instruction,  and  the  department  for  extension  work.  Presi- 
dent Butterfield  declared  that  "to  carry  out  the  function  of  the 
agricultural  college  we  need  a  vast  enlargement  of  extension  work 
among  farmers,1'  which  should  be  dignified  by  a  standing  in  the  col- 
lege coordinate  with  research  and  the  teaching  of  students.  It  should 
rank  as  a  distinct  department  "with  a  faculty  of  men  whose  chief 
business  is  to  teach  the  people  who  can  not  come  to  the  college." 

Among  the  lines  of  work  assigned  to  this  extension  department  were 
included  the  farmers'  institutes,  reading  courses,  extension  lectures, 
the  carrying  on  of  cooperative  and  demonstration  experiments,  the 
editing  and  distributing  of  such  compilations  of  practical  information 
as  now  appear  under  the  guise  of  experiment  station  bulletins,  and 
eventually  relieving  the  station  of  the  bulk  of  its  correspondence. 

It  was  frankly  admitted  that  the  compiled  popular  publications  which 
the  stations  have  been  practically  forced  into  issuing  as  a  matter  of 
protection  of  their  time  are  not  properly  station  bulletins,  and  create 
a  wrong  idea  as  to  the  character  of  work  which  the  stations  are  put- 
ting out.  Like  much  of  the  station  correspondence,  it  was  held  to 
belong  in  the  extension  department.  The  demand  for  the  information 
and  the  personal  inquiries  have  grown  up  with  and  out  of  the  experi- 
ment stations,  which  have  created  a  thirst  among  farmers  for  more 
up-to-date  knowledge  and  for  advice,  which  they  turn  to  the  station 
men  to  supply. 

There  was  a  strong  sentiment  voiced  by  a  number  of  speakers  that 
if  the  experiment  stations  are  to  fulfill  in  the  highest  degree  the  expec- 
tations which  have  been  placed  in  them  as  agencies  for  research  in 
agriculture — for  adding  to  our  fund  of  scientific  knowledge  and  apply- 
ing it  to  the  practical  problems  in  agriculture — they  must  cease  to  be 
all  things  to  all  men,  they  must  be  relieved  of  this  great  drain  upon 
them,  and  allowed  to  devote  themselves  to  their  special  field. 

To  meet  this  demand  a  special  agency  is  needed  for  disseminating 
and  demonstrating  new  discoveries  and  new  methods;  and  the  exten- 
sion department,  which  is  alread}^  organized  and  in  operation  at  Cor- 
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nell  University,  and  which  exists  in  embryo  at  a  number  of  other 
place-,  was  confidently  pointed  to  as  one  of  the  departments  of  the 
agricultural  college  of  the  future. 

The  interest  in  this  movement  was  voiced  by  a  resolution  to  secure  if 
possible  the  granting  of  the  franking  privilege  to  the  publications  of 
the  extension  department,  and  thus  allow  them  to  stand  for  what  they 
are,  instead  of  distributing  them  under  the  cloak  of  bulletins  of  the 
experiment  station.  The  expense  of  sending  them  out  otherwise  is 
now  the  only  reason  assigned  for  issuing  them  in  the  station  series, 
and  it  was  argued  that  the  extension  of  the  franking  privilege  to  bul- 
letins of  this  department  of  work  would  allow  a  clearand  distinct  differ- 
entiation of  the  legitimate  work  of  the  experiment  -tat  ion.  and  thereby 
complete  the  organization. 

The  resolution  was  ultimately  withdrawn,  but  the  interest  with 
which  it  was  discussed  indicated  how  widespread  is  the  feeling  that  the 
stations  and  their  publications  are  being  burdened  with  a  class  of 
material  which  is  not  strictly  in  their  domain,  and  which  a  more  com- 
plete organization  of  the  college  of  agriculture  should  provide  for  in 
another  way.  It  represented  a  very  notable  advance  in  opinion,  and 
is  a  most  encouraging  sign  of  a  broader  and  clearer  conception  of 
the  respective  functions  and  needs  of  agricultural  instruction,  agricul- 
tural experimentation,  and  agricultural  extension,  which  combined  go 
to  make  up  the  agricultural  college  of  the  future. 

It  was  recognized  thai  in  the  case  of  many  institutions  the  pro- 
gramme i-  to  some  extent  more  ideal  than  practicable  under  present 
conditions.  The  change  can  not  come  all  at  once,  but  it  will  be  some- 
thing to  work  toward  now  that  the  need  is  more  evident;  and  with  the 
possibility  of  securing  increased  funds  for  agricultural  work,  which  in 
many  of  the  States  is  now  exceptionally  good,  the  realization  of  some 
of  these  ideals  seems  nearer  at  hand. 


CONVENTION  OF  ASSOCIATION  OF  OFFICIAL  AGRICULTURAL 

CHEMISTS,  1904. 

The  twenty -first  annual  convention  of  this  association  was  held  at 
St.  Louis,  September  26-28,  1904.  The  meetings  were  held  in  rooml 
of  the  Hall  of  Congresses  at  the  Louisiana  Purchase  Exposition. 
Eighty -eight  members  and  visitors  were  in  attendance.  In  the  absence 
of  the  president,  M.  E.  Jaffa,  and  the  vice-president,  C.  L.  Penny, 
W.  A.  Withers  presided  on  request  of  the  association. 

The  regular  business  of  the  convention  was  completed  during  the 
first  two  days,  but  on  the  morning  of  the  third  day  a  joint  session  was 
held  with  the  Association  of  American  Fertilizer  Manufacturers,  in 
the  Agricultural  Building. 

The  following  officers  were  elected  for  the  coming  3'ear:  Presidt  />/, 
C.  L.  Penny,  Newark,  Del.;  Yic<  -pr< xi<h>nt,  C.  G.  Hopkins,  Urbana, 
111.;  Secretary,  H.  W.  Wiley,  Washington,  D.  C. ;  Additional  mem- 
bers of  executive  committee,  C.  A.  Browne,  jr.,  New  Orleans,  La.,  and 
R.  W.  Thatcher,  Pullman,  Wash.  The  list  of  referees  and  associates 
has  not  been  completed,  but  will  be  announced  in  a  later  issue.  Wash- 
ington was  decided  upon  as  the  place  of  the  next  meeting. 

The  reports  and  papers  presented  at  the  convention,  and  the  more 
important  action  of  the  association,  are  briefly  summarized  below 
under  appropriate  headings.  A  somewhat  fuller  statement  of  the 
recommendations  acted  upon  at  this  convention  has  been  issued  as 
Circular  No.  20  of  the  Bureau  of  Chemistry. 

POTASH. 

The  report  on  this  subject,  presented  by  F.  B.  Carpenter,  referee, 
detailed  the  results  of  a  study  of  the  sodium-hydrate  method  proposed 
last  year,  and  a  contin nation  of  the  study  of  methods  for  the  determi- 
nation of  moisture  in  potash  salts.  All  of  the  results  by  the  official 
Lindo- Gladding  method  were  considerably  under  the  theoretical,  while 
those  by  the  modified  method,  using  sodium  hydrate  instead  of  ammo- 
nium h}Tdrate  for  neutralizing,  with  a  few  exceptions  came  much 
nearer  to  the  calculated  percentages.  It  was  thought  that  some  of 
the  variations  observed  in  the  use  of  the  modified  method  were  due 
to  the  presence  of  potash  in  the  sodium  hydrate.     The  results  on  the 
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determination  of  moisture  in  kainit  "simply  confirm  our  previous 
experience  and  show  how  unsatisfactory  our  present  official  method 
is."  The  referee  suggested  that  an  arbitrary  method  of  procedure  be 
adopted  for  this  determination,  and  proposed  the  heating  of  2  gm.  of 
substance  at  130°  C.  in  an  oil  oven  for  10  hours,  the  loss  in  weight  to  be 
considered  as  moisture.  This  recommendation  was  referred  to  the 
referee  for  next  year  for  further  study. 

A  paper  by  M.  G.  Douk  reported  Experiments  on  the  Volumetric 
Estimation  of  Potash  as  Phosphomolybdate.  Trials  of  the  Wavelet 
method  (E.  S.  R.,  12,  p.  713)  gave  results  which  were  too  low  and 
quite  irregular.  To  avoid  the  difficulties  of  this  method  and  to  make 
it  more  generally  applicable,  the  author  worked  out  a  method  for 
titrating  the  yellow  precipitate,  which  he  described  in  seme  detail. 
The  results  of  a  few  comparative  trials  with  the  official  method  are 
reported.  uThe  method  is  exceedingly  rapid  and  easy  of  execution, 
necessitating  no  operation  by  which  loss  of  potash  is  liable  to  occur.'' 

Recommendations. — The  recommendation  of  the  referee  that  the 
sodium-hydrate  method,  which  has  been  tried  for  two  years  with  fav- 
orable results,  be  adopted  by  the  association  was  followed,  but  the 
method  can  not  be  made  official  until  the  next  year's  meeting.  The 
method  as  suggested  is  as  follows:  Boil  10  gm.  of  the  sample  with  300 
cc.  of  water  plus  5  cc.  of  hydrochloric  acid  for  30  minutes;  add  a  few 
drops  of  phenolphthalein  and  carefully  neutralize  with  sodium  hydrate 
free  from  potash,  avoiding  a  large  excess;  add  sufficient  powdered 
ammonium  oxalate  to  precipitate  all  the  lime;  cool,  dilute  to  500  cc, 
mix  and  pass  through  a  dry  filter,  then  proceed  as  in  the  Lindo- 
Gladding  method. 

PHOSPHOKIC    ACID. 

C.  B.  Williams,  referee,  in  the  report  on  this  subject,  dealt  mainly 
with  the  question  of  the  proper  basis  for  valuation  of  phosphatic 
fertilizers,  particularly  slag.  The  results  for  total  phosphoric  acid 
on  3  samples  of  slag  were  quite  concordant  in  the  case  of  the  same 
analyst  using  the  same  method  of  solution,  but  there  was  often  con- 
siderable variation  between  the  results  of  different  anatysts,  and 
between  the  results  of  the  same  analysts  using  different  solvents. 
In  the  case  of  available  phosphoric  acid  there  was  also  considerable 
variation  between  workers  by  the  same  method  and  on  the  same  sam- 
ple. The  ammonium  chlorid  citric  acid  method  and  the  cane  sugar 
citric  acid  method  were  the  two  methods  which  acted  most  energet- 
ically upon  the  slag,  but  as  no  data  were  obtained  from  either  field  or 
pot  tests,  it  was  impossible  to  say  which  of  the  solvents  came  nearest 
to  representing  what  different  plants  would  be  able  to  take  up  from 
the  soil  in  an  average  season. 
11584— No.  4—04 2 
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Duplicate  results  secured  in  the  determination  of  available  lime  by 
the  10  per  cent  ammonium  chlorid  method  were  tolerably  concordant 
for  each  worker,  but  there  were  wide  differences  between  analysts. 

A  paper  by  B.  L.  Hartwell  and  J.  W.  Kellogg,  presented  by  H.  J. 
Wheeler,  discussed  The  Effect  upon  the  Residue  after  Extracting  the 
Soluble  Phosphoric  Acid  of  Postponing  the  Treatment  with  Ammo- 
nium Citrate.  The  differences  between  the  amount  of  reverted  phos- 
phoric acid  as  determined  at  once  and  after  standing-  15  weeks  were  in 
nearly  all  cases  within  the  limit  of  error  liable  to  occur  under  the 
conditions  of  the  work.  The  results  indicated  that  "no  large  error 
will  arise  if,  for  the  sake  of  greater  convenience,  the  dried  residues 
from  the  extraction  with  water  are  kept  a  number  of  weeks  before 
the  reverted  phosphoric  acid  is  removed  by  the  ammonium  citrate." 
The  relative  value  of  open-hearth  and  ordinary  basic  slag,  and  of 
raw  and  roasted  redondite,  was  briefly  discussed  by  several  members. 

A  paper  on  the  Estimation  of  Small  Quantities  of  Phosphoric  Acid 
by  the  Volumetric  Method  was  read  by  F.  P.  Veitch.  The  deduction 
from  the  results  presented  was  that  "accurate  results  can  be  obtained 
on  such  small  quantities  of  phosphoric  acid  as  exist  in  drainage  waters 
and  water  extracts  of  soils,  neither  evaporation  nor  filtration  appear- 
ing to  affect  the  results  seriously." 

Recommendations. — The  referee  for  the  coming  j^ear  was  instructed 
to  continue  the  stud}'  of  methods  of  determining  total  and  available 
phosphoric  acid  in  slag,  and  also  to  study  the  solubility  of  phosphoric 
acid  in  the  same  samples  of  slag  reduced  to  different  degrees  of  fine- 
ness. It  was  also  recommended  that  the  referee  plan  field  and  pot 
experiments  with  cultivated  plants,  looking  toward  the  determination 
of  the  relative  value  of  the  total  phosphoric  acid  of  slag,  Redonda, 
and  precipitated  phosphates  of  different  degrees  of  fineness,  in  com- 
parison with  that  of  the  phosphoric  acid  in  acid  phosphate  and  other 
common  phosphatic  materials,  and  invite  cooperation  in  this  under- 
taking on  as  many  soil  types  and  by  as  many  workers  as  possible. 

NITROGEN. 

The  report  of  the  referee,  C.  H.  Jones,  read  by  F.  C.  Weber,  was 
devoted  mainly  to  a  comparison  of  the  neutral  and  alkaline  permanga- 
nate methods  for  determining  the  availability  of  nitrogen  in  fertilizers. 
The  reports  received  from  15  chemists  were  on  the  whole  very 
satisfactory.  The  results  by  the  neutral  permanganate  method  agreed 
closely  and  indicated  that,  if  directions  are  followed  in  the  digestion 
with  permanganate  solution,  uniformity  may  be  obtained  among  differ- 
ent analysts.  The  chief  trouble  found  in  operating  the  alkaline  method 
seemed  to  be  from  excessive  frothing  during  distillation  and  an  uncer- 
tainty as  to  when  to  stop.     Serious  frothing  may  be  avoided,  according 
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to  the  referee,  by  increasing1  the  heat  gradually  after  the  30  minutes 
ligestion. 

A  paper  by  (J.  S.  Fraps  briefly  summarized  the  results  of  studies  on 
the  nitrification  test  for  availability  of  nitrogenous  fertilizers. 

A  report  on  the  separation  of  vegetable  proteids,  by  J.  S.  Chamber- 
lain, associate  referee,  gave  the  results  of  a  study  of  wheat  proteids, 
and  referred  mainly  to  the  difficulty  of  securing  a  clear  separation  of 
groups  by  the  use  of  alcohol  and  salt  solution  as  solvents.  The  referee 
recommended  that  for  the  present  no  attempt  be  made  to  separate  the 
proteids  of  wheat  into  individuals,  but  that  they  be  given  designations 
according  to  their  solubility  or  insolubility  in  alcohol  and  dilute  salt 
solution.  It  was  also  recommended  that  the  total  proteids  be  calculated 
from  the  total  nitrogen  as  determined  by  the  Gunning  method,  using 
the  factor  5.68. 

A  report  on  the  separation  of  meat  proteids,  b}r  W.  D.  Bigelow, 
associate  referee,  was  confined  to  the  separation  of  the  nitrogenous 
bodies  in  meat  extracts,  and  was  mainly  a  repetition  of  the  work 
reported  on  last  year.  Zinc  sulphate,  phosphotungstic  acid,  and 
tannin  salt  were  employed  as  precipitants  and  tested  singly  and  in 
combinations.  The  combination  precipitating  the  greatest  amount  of 
nitrogen  was  phosphotungstic  acid  followed  by  the  tannin  salt  reagent. 
The  amount  of  nitrogen  precipitated  by  phosphotungstic  acid  was 
greater  in  each  case  than  that  precipitated  b}^  any  other  single  reagent. 
"  From  the  present  results,  confirming  in  the  main  those  reported  a 
year  ago,  it  is  believed  that  the  most  complete  precipitation  of  all 
proteid  bodies,  including  albumoses  and  peptones,  ma}T  be  obtained  fry 
means  of  phosphotungstic  acid,  followed  by  tannin  salt  reagent  in  the 
filtrate  from  the  phosphotungstic  acid  precipitate."  Results  with  zinc 
sulphate  "do  not  have  the  conformity  that  is  desired."  In  his  recom- 
mendations the  associate  referee  outlined  methods  for  ammonia,  acidity, 
phosphorus,  chlorin,  and  xanthin  bases  (Schittenhelm\s  method)  for 
adoption  by  the  association. 

Recommendations. — On  recommendation  of  the  referee  (C.  H.  Jones), 
a  modified  form  of  the  alkaline  permanganate  method  was  made  pro- 
visional, and  the  referee  was  instructed  to  further  compare  the  alkaline 
and  neutral  permanganate  methods,  with  a  view  to  determining  the 
amount  of  material  to  be  used  in  each  test.  The  modified  alkaline  per- 
manganate method  is  as  follows:  Using  an  amount  of  sample  containing 
0.045  gm.  of  organic  nitrogen,  digest  for  30  minutes  below  the  boil- 
ing point  in  a  600  cc.  distilling  flask  connected  with  condenser  to  which 
the  receiver  containing  standard  acid  has  been  attached,  with  100  ee. 
of  alkaline  permanganate  solution  (16  gm.  KMn04  and  150  gm.  of 
NaOH  dissolved  in  water  and  made  to  1  liter).  Then  boil  until  85  cc. 
of  distillate  is  obtained.     If  the  material  shows  a  tendency  to  adhere 


324  EXPERIMENT    STATION    RECORD. 

to  the  sides  of  the  flask  an  occasional  gentle  rotation  is  necessary 
daring  distillation.  The  recommendations  of  Mr.  Chamberlain  and 
Dr.  Bigelow  relative  to  the  separation  of  vegetable  proteids  and  meat 
proteids,  respectively,  were  adopted  by  the  association  and  directed  to 
be  printed  as  outlined  by  the  referees. 

ASH. 

The  report  on  ash,  submitted  by  the  referee,  R.  W.  Thatcher,  gave 
special  attention  to  methods  of  determining  sulphur  in  plant  tissues. 
The  peroxid  method  was  reported  to  give  higher  results  than  the  nitric 
acid  method,  but  in  cases  where  the  sulphur  content  was  known  neither 
method  gave  results  approximating  the  total  amount  of  sulphur. 

There  was  some  discussion  of  the  importance  of  ash  analysis  and  of 
defining  the  terms  "ash"  and  "plant  food."  On  motion  of  H.  J. 
Wheeler  a  committee  of  five  was  appointed  to  confer  with  a  similar 
committee  of  the  botanical  section  of  the  American  Association  for  the 
Advancement  of  Science  with  reference  to  the  definition  of  the  term 
"plant  food."  This  committee  consists  of  H.  W.  Wiley,  H.  J. 
Wheeler,  L.  L.  Van  Slyke,  E.  W.  Magruder,  and  B.  W.  Kilgore. 

Recommendations. — The  referee  was  instructed  to  continue  the  study 
of  the  peroxid  and  nitric  acid  methods,  and  to  make  determinations  of 
the  total  sulphur  in  samples  used  for  cooperative  work  by  the  Barlow- 
Tollens  method  of  combustion  in  a  closed  tube. 

SOILS. 

C.  G.  Hopkins,  referee,  presented  the  report  on  this  subject,  which 
dealt  largely  with  a  comparison  of  the  results  obtained  by  the  official 
methods  and  those  of  the  Bureau  of  Soils,  as  given  in  Bulletin  22  of 
that  Bureau,  especially  the  colorimetric  methods.  The  results  by  the 
two  methods  showed  considerable  discrepancies,  and  the  discussion  led 
to  the  presentation  of  the  following  resolution  by  L.  L.  Van  Slyke: 

Whereas  the  methods  employed  by  the  Association  of  Official  Agri- 
cultural Chemists  for  the  analysis  of  soils  and  those  employed  by  the 
Bureau  of  Soils  of  the  U.  S.  Department  of  Agriculture  yield  such 
entirely  different  results  where  they  should  be  identical, 

Resolved,  That  a  committee  be  appointed  to  consider  the  matter  and 
to  consult  with  the  Secretary  of  Agriculture  with  a  view  to  bringing 
about  greater  harmony  in  respect  to  methods  employed  in  soil  analysis 
in  the  United  States  and  the  conclusions  based  upon  such  analyses. 

The  committee  appointed  consists  of  L.  L.  Van  Slyke,  H.  J.  Wheeler, 
and  F.  K.  Cameron. 

In  the  course  of  his  report  as  referee  Dr.  Hopkins  referred  to  the 
use  of  different  terms  in  stating  the  results  of  analysis,  some  chemists, 
for    example,  using  "ammonia"  instead  of    "nitrogen,"   and    some 
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"  potash,'"  while  others  use  "  potassium,"  etc.  As  a  result  of  discus- 
sion upon  this  point,  the  following  committee  on  the  unification  of 
terms  for  reporting  analytical  result  was  appointed:  R.  J.  Davidson, 
chairman,  C.  G.  Hopkins,  W.  D.  Bigelow,  G.  S.  Fraps,  and  C.  A. 
Browne,  jr. 

G.  S.  Fraps  read  a  paper  on  Nitrification  and  Soil  Deficiencies,  in 
which  he  referred  to  nitrification  as  a  means  of  determining-  these  defi- 
ciencies, pointing  out  the  relation  of  moisture,  basicity,  phosphoric 
acid,  potash,  etc.,  to  nitrification.  He  showed  that  the  varying  power 
of  soils  to  transform  organic  matter  into  nitrates  under  comparable 
physical  conditions  was  due  in  part  to  deficiency  in  available  calcium 
carbonate,  potash,  or  phosphoric  acid.  Furthermore,  "a  deficiency  in 
phosphoric  acid  for  nitrification  is  as  a  rule  accompanied,  in  the  cases 
under  observation,  by  a  deficiency  in  phosphoric  acid  for  corn  and 
cotton/1  He  held  that  investigations  into  the  causes  of  the  variation 
in  nitrifying  power  of  soils  and  the  relation  between  soil  deficiencies 
as  shown  by  nitrification  and  pot  experiments  have  an  important  bear- 
ing upon  problems  of  soil  chemistry  and  the  maintenance  of  soil  fertility. 

F.  P.  Veitch  presented  a  Summary  of  Experiments  on  the  Relation 
of  Soil  Acidity  to  Fertility.  The  paper  was  based  largely  upon  the 
results  of  pot  experiments  made  by  the  Bureau  of  Chemistry  on  soils 
from  different  parts  of  the  United  States,  and  showed  in  general  that 
all  of  the  principal  factors  of  soil  fertility  are  more  active  in  alkaline 
than  in  acid  soils.  The  physical  condition  is  better,  there  is  less 
disease,  and  plants  make  better  use  of  all  the  elements  of  plant  food, 
except  phosphoric  acid,  in  alkaline  soils.  There  was  considerable 
discussion  of  the  rate  of  liming,  the  depth  to  which  applications  of 
lime  penetrate  into  the  soil,  the  form  of  lime  to  be  used,  etc. 
Mr.  Veitcb/s  paper  stated  that  "in  applying  lime  the  soil  should  finally 
be  made  alkaline  to  the  full  plowed  depth,"  and  that  "  in  ordinary 
farm  practice  the  acids  of  the  subsoil  are  not  neutralized  by  the 
applied  lime." 

Recommendations. — It  was  recommended  that  the  investigation  of 
methods  for  the  determination  of  water-soluble  plant  food  in  soils  be 
continued;  and  that  the  methods  for  determining  the  easily  soluble 
plant  food  also  be  further  investigated,  using  acid  solutions  of  greater 
strength  than  two-hundredth-normal,  as  previously  recommended. 

DAIRY    PRODUCTS. 

The  report  on  this  subject,  by  G.  E.  Patrick,  referee,  was  read  by 
the  secretary.  It  dealt  mainly  with  the  effect  of  preservative  materials 
on  the  albumin  of  milk,  and  the  determination  of  sugar  in  condensed 
milk. 
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Recommendations.     The  study  of  ll ffect  of  preservatives  on  the 

albumin  of  milk  and  methods  of  detecting  renovated  butters  is  to  be 
continued,  and  the  referee  was  requested  to  study  also  methods  for 
determining  sugars  in  condensed  milk  and  milk  powders. 

SUGAR. 

The  report  of  the  referee,  L.  S.  Munson,  detailed  the  efforts  to 
secure  the  cooperation  of  the  association  with  the  committee  of  the 
International  Commission  for  Unifying  Methods  of  Sugar  Analysis, 
having-  under  consideration  the  revision  of  methods  for  reducing 
sugars.  The  International  Commission  meets  in  Rome  in  1900,  at 
which  time  the  question  will  be  taken  up;  and  the  referee  expressed 
his  opinion  that  the  efforts  of  the  association  in  this  line  of  work  dur- 
ing the  next  coming  years  might  well  be  directed  to  this  problem. 

A  report  on  Special  Analytical  Methods  of  Sugar  Analysis,  by 
C.  A.  Browne,  jr.,  associate  referee,  dealt  with  (1)  the  determination 
of  levulose  in  the  presence  of  dextrose  and  sucrose,  and  (2)  the  nature 
of  various  gums  found  in  sugar-cane  products.  The  work  reported 
under  the  first  part  led  to  the  conclusion  that  neither  the  optical  nor 
the  combination  method  for  the  determination  of  levulose,  as  they 
stand  at  present,  is  as  exact  as  the  polariscopic  determination  of 
sucrose,  although  both  methods  give  a  fairly  close  approximation.  It 
was  recommended  that  succeeding  referees  undertake  the  perfection 
of  a  method  for  the  determination  of  levulose  and  dextrose  in  the  pres- 
ence of  sucrose. 

A  study  of  the  various  gums  occurring  in  sugar-cane  products,  car- 
ried out  by  Dr.  Browne  at  the  Louisiana  Sugar  Station,  has  led  to  the 
finding  of  a  series  of  gums  which  may  be  divided  into  two  classes. 
The  first  class  contains  gum  products  derived  naturally  from  the  hemi- 
celluloses  of  the  cane  fiber,  and  includes  xylan,  araban,  and  traces  of 
galactan.  The  amount  of  these  gums  which  passes  into  the  juice,  sirup, 
and  molasses  varies  according  to  the  pressure  of  the  rollers,  the  degree 
of  maceration  which  the  cane  receives  during  milling,  and  the  variety 
of  the  cane.  The  second  class  of  gums  do  not  occur  naturally  in  the 
cane,  but  are  the  result  of  fermentation  processes  which  set  in  either 
before  or  after  the  expression  of  the  juice.  Dextran,  cellulan,  man- 
nan,  levulan,  and  levan  are  examples  of  such  fermentation  gums.  The 
properties  of  the  gums  of  the  twro  classes  enumerated  above  were 
described,  and  it  was  noted  that  other  gums  of  an  unknown  character 
which  have  been  separated  from  cane  molasses  are  undergoing  identi- 
fication. 

A  report  on  methods  for  the  analysis  of  molasses,  by  H.  E.  Sawyer, 
associate  referee,  described  briefly  the  work  done,  which  is  to  be  pub- 
lished later;  and  J.  E.  Halligan   presented  a  paper  on  Analyses  of 
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Molasses  Produced  by  Different  Methods  of  Manufacture,  and  Com- 
parison of  Methods  for  Determining- Total  Solids. 

Recommendations. — The  referee  and  his  associate  on  mechanical 
methods  for  sugar  analysis  were  directed  to  devote  as  much  time  as 
seemed  desirable  during  the  coming  year  to  cooperation  with  the  com- 
mittee of  the  International  Commission  for  Unifying  Methods  of  Sugar 
Analysis;  to  continue  testing  the  methods  for  the  determination  of 
levulose  and  dextrose  in  the  presence  of  sucrose;  to  continue  the  study 
of  methods  for  the  identification  and  analysis  of  vegetable  gums;  and 
to  take  steps  toward  perfecting  methods  for  the  determination  of 
caramel  and  other  organic  solids  which  accompany  sugar  in  cane  and 
beet  products.  It  was  suggested  that  the  referee  test  the  use  of 
neutral  oxalate  of  potash  in  place  of  sodium  carbonate  as  a  precipitant 
for  lead  in  clarified  sugar  solutions,  and  he  was  requested  to  submit  to 
collaborative  test  next  year  the  method  of  molasses  analysis  outlined 
at  the  meeting  in  1903  (E.  S.  R.,  15,  p.  110),  which  is  soon  to  be  pub- 
lished in  detail. 

FOOD   ADULTERATION. 

Reports  were  read  on  colors,  by  Milton  Gr.  Berry;  distilled  liquors, 
by  C.  A.  Crampton;  baking  powder  and  baking  powder  chemicals,  by 
R.  O.  Brooks;  tea  and  coffee,  by  Hermann  C.  Lythgoe;  beer,  by  H,  E. 
Barnard;  fats  and  oils,  by  L.  M.  Tplman;  and  dairy  products,  by  A.  E. 
Leach.  W.  Frear  and  R.  O.  Brooks  called  attention,  in  a  short  note, 
to  a  Limitation  of  the  Arata  and  the  Sostegni  and  Carpentieri  Tests. 
The  report  on  colors  is  a  compilation  and  was  submitted  only  in  out- 
line. It  is  to  be  published  in  full  in  circular  form.  The  report  on 
distilled  liquors  gave  the  results  on  three  samples  of  liquors  by  a 
number  of  collaborators,  which  were  quite  satisfactory,  indicating  the 
present  methods  of  the  association  to  be  efficient.  The  other  reports 
detailed  rather  briefly  the  work  done  on  special  methods,  and  were 
largehT  reports  of  progress. 

Recommendations. — Practically  no  changes  of  importance  were  made 
in  the  official  methods  relating  to  food  adulteration,  and  the  recom- 
mendations related  to  the  further  testing  of  methods  which  have  been 
suggested  for  various  products  and  the  consideration  by  the  referee 
for  next  }Tear  of  various  suggestions  made  in  the  reports  of  the  asso- 
ciate referees  at  this  meeting.  Provisional  methods  were  adopted  for 
tea  and  coffee,  which  are  too  lengthy  for  publication  here. 

TANNIN. 

The  referee  for  this  subject.  Gr,  A.  Kerr,  presented  a  report  on 
analyses  of  wood  extracts,  fresh  and  leached  bark,  and  fresh  chestnut 
wood  by  the  official  method;  studies  on  the  cause  of  variation  in  soluble 
and  insoluble  matter  found  in  extracts;  and  a  further  investigation  of 
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the  provisional  methods  for  determination  of  acids  in  yard  liquors.  A 
provisional  met  hod  for  the  analysis  of  harks,  woods,  leaves,  etc.,  was 
given  in  detail.  The  referee  suggested  that  further  research  he  made 
to  determine  the  limit  of  temperature  at  which  the  determination  of 
soluble  and  insoluble  matter  should  he  carried  out. 

Two  papers  were  presented  by  F.  P.  Veitch,  one  on  the  Extraction 
of  Tannin  Materials  with  Different  Extractors,  and  the  other  A 
Discussion  of  Methods  for  the  Estimation  of  Tannin. 

Recainim  ndations.  — The  recommendation  of  the  referee  that  further 
study  be  made  to  determine  the  limit  of  temperature  at  which  soluble 
and  insoluble  matter  should  be  determined  was  adopted,  and  the  method 
described  by  him  in  his  report  for  the  analysis  of  barks,  woods,  etc., 
was  ordered  printed  as  a  provisional  method,  work  upon  it  to  be  con- 
tinued until  it  has  been  further  perfected.  The  method  for  the  deter- 
mination of  acid  in  tannin  solutions,  with  the  alternative  of  using  the 
coal-charcoal  method,  was  continued  as  a  provisional  method,  to  be 
given  further  stud}^;  and  the  referee  for  1905  was  instructed  to  make  a 
study  of  present  methods  of  analysis  of  tannery  yard  liquors,  especially 
spent  or  sap  liquors.  The  recommendations  submitted  in  the  report 
for  1903  (Bureau  of  Chemistry  Bulletin  No.  73)  were  adopted  and 
ordered  to  be  embodied  in  the  official  methods.  These  changes  relate 
to  weighing  in  a  weighing  bottle  fitted  with  a  glass  stopper,  and  covering 
the  funnel  with  a  plate  during  filtration  to  guard  against  evaporation. 

INSECTICIDES,  FUNGICIDES,  AND   DISINFECTANTS. 

The  report  on  this  subject,  by  Bernard  H.  Smith,  referee,  was  read 
by  the  secretary.  In  general  the  work  followed  closely  the  lines  of 
previous  years,  the  principal  new  feature  being  a  study  of  disinfect- 
ants. Results  of  cooperative  studies  were  given  for  Paris  green, 
London  purple,  copper  carbonate,  soda  lye,  formaldehyde  and  nicotin, 
together  with  the  comments  of  the  analysts.  A  paper  on  The  Deter- 
mination of  Lime  and  Sulphur  in  Solutions  of  Sulphids  or  Polysulphids 
used  as  Insecticides,  by  S.  Avery,  associate  referee,  was  read  by  title. 

There  was  considerable  discussion  of  the  subject  of  insecticides  and 
disinfectants,  attention  being  called  especially  to  the  poor  quality  of 
commercial  formalin  and  copper  sulphate,  and  to  the  use  of  sulphurous 
acid  for  bleaching  dried  fruits  and  grain  (oats).  The  adoption  of 
standards  for  these  materials  was  advocated  by  several  speakers. 

Recommendations. — The  modifications  of  the  Avery-Beans  method 
for  determining  total  arsenious  acid  in  Paris  green,  noted  under  b, 
p.  197,  and  c,  p.  198,  in  the  proceedings  of  the  last  convention,"  were 
made  optional  methods.  For  the  titration  of  arsenic  twentieth-normal 
instead  of  deci-normal  iodin  was  adopted.  The  electrolytic  method  for 
determining  copper  in  Paris  green  and  copper  carbonate  was  made 
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official,  and  the  thiosulphate  method,  using  twentieth-normal  instead 
of  deci-normal  thiosulphate,  was  made  optional.  The  volumetric  silver- 
nitrate  method,  for  determining  cyanogen  in  potassium  cyanid,  was 
adopted  as  official,  using  twentieth-normal  instead  of  deci-normal  solu- 
tion of  silver  nitrate,  and  the  Kissling  method  for  nicotin  was  also 
made  official.  The  Blank  and  Finkenbiener  peroxid  method  was 
adopted  as  official  for  formaldehyde  in  strong  solutions  and  the 
Romjyn  potassium-cyanid  method  for  analyzing  dilute  solutions.  The 
hydrogen-peroxid  method,  suggested  by  Avery,  for  determining  sulphur 
in  sulphur  dips  and  similar  compounds  was  made  a  provisional  method, 
to  be  further  tested  by  the  association. 

MISCELLANEOUS   REPORTS. 

Foods  and  feeding  stuff's. — The  referee  on  this  subject  stated  that 
no  cooperative  work  had  been  done  and  that  there  was  no  report  to  be 
made. 

Food  standards. — The  committee  on  food  standards  presented  a 
report  prepared  by  the  chairman,  W.  Frear,  which  was  read  by  the 
secretary.  It  gave  a  brief  account  of  a  conference  with  representa- 
tives of  manufacturers  and  others  with  respect  to  standards  for  articles 
not  included  in  the  schedules  proclaimed  November  20,  1903.  No 
results  of  this  meeting  were  given.  The  committee  has  prepared  for 
publication  at  an  early  date  tentative  standards  for  articles  belonging 
to  the  schedules  of  cereals  and  their  milling-  products,  fruits,  honey, 
salad  oils,  vinegar,  and  fruit  juices. 

Medicinal  plants  and  drugs. — L.  F.  Kebler,  referee,  submitted  the 
report  on  this  subject,  emphasizing  the  need  of  standards  and  of  more 
careful  tests  of  these  materials. 

Testing  of  chemicals  and  apparatus. — The  report  of  the  committee 
on  this  subject,  appointed  to  cooperate  with  a  similar  committee  of  the 
American  Chemical  Society,  emphasized  the  need  of  more  careful  cali- 
bration of  apparatus  and  tests  of  the  chemicals  used. 

Fertilizer  legislation. — H.  W.  Wiley,  as  chairman  of  the  committee 
on  fertilizer  legislation,  submitted  a  brief  report.  It  was  suggested 
that  standards  of  purity  for  fertilizers  and  fertilizing  materials  might 
be  adopted  as  has  been  done  in  the  case  of  foods,  and  as  a  tentative 
step  in  this  direction  definitions  of  the  terms  "fertilizer"  and  "fer- 
tilizer ingredient"  and  of  what  constitutes  adulteration  were  submit- 
ted. There  was  considerable  discussion  of  the  desirability  of  drafting 
a  national  law  controlling  interstate  commerce  in  fertilizers,  which 
would  include  definitions  along  the  line  of  those  enumerated,  but  no 
definite  action  was  taken.  A  communication  was  read  from  E.  W.  Hil- 
gard  regarding  the  subject  of  uniform  fertilize]-  legislation  and  the 
enactment  of  a  Federal  law  (the  latter  not  being  regarded  with  favor), 
and  referring  specificall}'  to  the  California  fertilizer  law. 
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On  Ritthausen's  classification  of  the  plant  proteids,  D.  Prianisitnikov 
(Landw.  Vers.  Stat.,  60  {1904),  No.  1-2,  )>}>.  15-27).— A  consideration  of  available 
experimental  data  led  to  the  conclusion  that  Ritthausen's  classification  of  proteids 
needs  some  modification. 

The  author  divides  the  proteid  group  into  water-soluble  proteids  .(plant  albumen  ), 
proteids  insoluble  in  wafer  but  soluble  in  hydrochloric  acid  (plant  globulin),  proteids 
soluble  in  70  to  80  per  cent  alcohol  and  precipitated  with  a  small  quantity  of  sodium 
chlorid,  for  instance,  gliadin,  and  proteids  (rich  in  P2Oft)  insoluble  in  the  above- 
named  reagents,  but  capable  of  being  extracted  with  alkalis  and  precipitated  with 
acids,  for  instance,  gluten  casein.  In  addition  the  plants  contain  proteids  of  smaller 
molecular  weight  (peptones  and  albumoses),  which  may  be  regarded  as  intermediary 
products  of  hydrolysis,  and  also  bodies  (for  instance,  nucleins)  with  molecular  weight 
higher  than  proteids. 

The  author  believes  that  legumin  and  congluten  should  not  be  regarded  as  plant 
caseins,  but  as  belonging  to  a  special  group  of  plant  globulins. 

On  the  action  of  4  per  cent  sulphuric  acid  on  legumin,  D.  Prianisitnikov 
{Landw.  Vers.  Stat.,  GO  {1904),  No.  1-2,  pp.  27-40,  fig.  1).— According  to  the  author's 
experiments  4  per  cent  sulphuric  acid  when  warmed  with  legumin  causes  a  marked 
reaction.  It  quickly  acts  upon  the  legumin  and  changes  it  into  compounds  which 
are  not  precipitated  with  copper  oxid.  The  author  considers  it  probable  that  dilute 
acid  causes  a  cleavage  of  the  proteid  molecule  with  the  formation  of  amido  acids. 
The  other  cleavage  products  are  spoken  of. 

The  occurrence  of  hexone  bases  in  the  tubers  of  potatoes  ( Solan um  tube- 
rosum) and  the  dahlia  (Dahlia  variabilis),  E.  Schulze  {Landw.  Vers.  Stat.,  59 
{1904),  No.  5-6,  pp.  331-343). — The  investigations  reported  led  to  the  conclusion  that 
histidin  and  lysin  are  contained  in  the  juice  of  potato  tubers,  and  that  arginin  was 
present  in  these  tubers  and  also  in  dahlias.  According  to  the  author,  these  facts 
furnish  additional  reasons  for  believing  that  the  juice  of  roots  and  tubers  contains  a 
mixture  of  crystallizable  nitrogenous  compounds,  which  in  composition  closely 
resemble  that  present  in  etiolated  germinating  plants. 

The  molecular  weight  of  glycogen,  Mine.  Z.  Gatin-Gruzewska  [Arch.  Physiol. 
[Pfluger],  103  {1904),  No.  5-6,  pp.  282-286) . — The  results  of  cryoscopic  investiga- 
tions, in  the  author's  opinion,  showed  that  the  ordinarily  accepted  data  for  the 
molecular  weight  of  glycogen  are  not  trustworthy.  The  subject  is  discussed  from 
the  standpoint  of  physical  chemistry. 

Determination  of  phosphoric  acid  by  the  weight  of  the  molybdic  precipi- 
tate, S.  Brushlinski  (Zhur.  Oputtn.  Agron.  [Jour.  Expt.  Landw.~\,  4  {1903),  No.  5, 
pp.  525-527). — The  author  made  10  determinations  of  phosphoric  acid  by  the  Lorenz 
method  of  direct  weighing  of  the  molybdic  precipitate  obtained  by  means  of  a 
molybdic  solution  containing  sulphuric  acid  and  nitric  acid,  modifying  the  method 
by  using  the  ordinary  nitric-acid  solution.  Very  accurate  results  on  solutions  of 
known  composition  were  obtained. — p.  fireman. 
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Determination  of  potash,  N.  Tarugi  {Gaz.  Chun.  Ital.,  34  {1904),  I,  pp.  324- 
341;  dbs.  in  Chem.  Centbl.,  1904,  II,  No.  4,  p.  366).— Organic  matter  in  about  1  gra.  of 
substance  is  destroyed  by  treatment  with  concentrated  sulphuric  acid,  and  hydro- 
chloric acid,  sulphuric  acid,  and  ammonium  salts  arc  removed  by  ignition.  The 
residue  is  dissolved  in  10  cc.  of  water  and  the  solution  is  mixed  with  10  cc.  of  a  15 
percent  solution  of  sodium  persulphate  (Na2S208)  and  placed  in  a  thermostat  until 
its  temperature  becomes  constant. 

The  mixture  is  allowed  to  stand  3  hours  at  0°  C.  for  dilute  solutions,  at  room  tem- 
perature for  concentrated  solutions,  when  by  adding  a  small  crystal  of  potassium 
persulphate  the  potassium  persulphate  in  the  solution  crystallizes  out.  The  per- 
sulphate content  of  10  cc.  of  the  clear  supernatant  solution  is  then  determined  by 
means  of  tenth-normal  sodium  hydroxid  and  compared  with  that  of  the  original 
sodium  persulphate  solution  used.  The  difference  between  the  two,  allowing  for 
dilution,  multiplied  by  0.0047  and  corrected  for  potassium  persulphate  dissolved 
(factors  for  which  are  given)  represents  potash  present.  Fairly  satisfactory  results 
were  obtained  with  the  method. 

Different  methods  of  mechanical  analysis  of  soils  and  the  method  of  double 
sedimentation  with  a  small  sample,  Rabanin  (Poclivovyedenie  [Pidologie],  5  (1903), 
Nos.  1,  2;  at ik.  in  Zhur.  Opuitn.  Agron.  [Jour.  Expt.  Landw.~\,  5  (1904),  No.  1,  pp. 
121-123). — The  author  critically  reviews  various  methods  which  have  been  proposed 
and  describes  the  following  modification  of  the  Fadyeyev-Williams  method:  Four 
grams  of  soil  passing  through  a  sieve  with  1  mm.  holes  is  made  to  the  consistency  of 
a  thin  gruel,  triturated  with  the  finger  2  to  5  minutes,  and  transferred  to  a  flask  of 
125  cc.  capacity,  in  which  it  is  boiled  for  1  hour.  For  the  separation  of  the  particles 
0.25  to  1  mm.  in  size  a  small  sieve  placed  in  a  porcelain  dish  of  \\  liters  capacity  is 
used. 

For  the  separation  of  the  particles  less  than  0.01  mm.  the  turbid  liquid  is  trans- 
ferred by  means  of  a  siphon  to  a  small  porcelain  dish,  from  the  latter  after  100  sec- 
onds into  a  graduated  beaker  (100  cc.  capacity,  8  cm.  high),  and  thence  into  large 
(\\  to  2  liters)  beakers — process  of  double  sedimentation.  Toward  the  end  the  soil 
is  triturated  with  the  finger  in  both  dishes  in  order  to  bring  about  complete  separa- 
tion. The  separation  of  the  particles  0.01  to  0.05  mm.  is  effected  in  a  tall  cylinder 
beaker  (into  which  the  soil  was  transferred  from  the  small  beaker  and  the  small 
porcelain  dish  in  order  to  test  the  completeness  of  the  last  separation)  from  which 
the  turbid  liquid  with  the  suspended  particles  is  transferred  every  30  seconds  into  a 
large  beaker.     The  same  treatment  is  given  to  the  residue  in  the  large  porcelain  dish. 

The  remainder  of  the  soil  after  this  separation  represents  the  particles  0.05  to 
0.25  mm.  in  diameter.  In  the  further  division  of  the  0.01  mm.  particles  the  author, 
besides  the  boiling  during  24  hours  usually  practiced  in  the  separation  of  the  0.001  nun. 
particles,  boils  the  sediment  in  a  small  Erlenmeyer  flask  and  pours  the  turbid  liquid 
into  3  to  5  small  beakers  to  the  height  of  4  cm.,  from  which,  after  4  hours  and  48 
minutes,  2  cm.  of  the  liquid  is  decanted,  which  hastens  the  separation.  The  separa- 
tion of   the  particles  0.001  to  0.005  mm.   is  made  in  the  same  kind  of  beaker. — 

P.   FIREMAN. 

Action  of  hydrochloric  acid  on  the  soil  under  different  conditions,  S.  Brush- 
linski  (Zhur.  Opuitn.  Agron.  [lour.  Expt.  Landw.~\,  4  (1903),  No.  5,  pp.  517-524). — 
The  author  compared  the  action  of  hydrochloric  acid  on  soils  under  varying  condi- 
tions of  time  of  treatment,  concentration  of  acid,  and  excess  of  acid.  On  the  basis 
of  his  own  experiments  and  those  of  other  investigators  he  concludes  that  the  influ- 
ence of  the  length  of  time,  within  moderate  limits,  is  not  marked,  that  the  effect  of 
concentration  of  the  acid  is  not  considerable  as  long  as  the  variations  in  this  respect 
are  not  extreme,  and  that  only  the  relative  quantity  of  the  acid  and  soil  is  decisive 
in  respect  to  the  amount  of  soil  going  into  solution. — p.  fireman. 
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The  determination  of  giiadin  in  wheat  flour  by  means  of  the  polariscope, 
II.  Snyder  {Science,  n.  ser.,  19  [1904),  No.  481,  pp.  442,  .;.;.; j.— Noted  from  another 
publication  i  E.  S.  R.,  L5,  p.  849). 

Gravimetric  estimation  of  starch  of  flour,  and  of  commercial  starches  by 
the  G.  Baumert  and  H.  Bode  methods,  II.  Witte  (Ztschr.  Untersuch.  Nahr.  u. 
GenussmU.,  ?  I  1904),  No.  ./,  pp.  65-77). — A  critical  study  of  methods  of  estimating 
starch. 

Estimation  of  fat  in  cheese  and  foodstuffs,  II.  L.  Visser  (Chem.  Weekbl.,  1904, 
No.  29;  ribs,  in  Analyst,  29  (1904),  No.  SS9,  pp.  191-194)- — Different  methods  of  esti- 
mating the  fat  in  cheese  and  feeding  stuffs  were  tested,  and  a  modification  of  the 
Bondzynski  method  is  proposed. 

In  the  author's  opinion,  the  latter  method  can  not  be  used  for  feeding  stuffs  con- 
taining cellulose,  since  on  boiling  in  hydrochloric  acid  these  form  a  thick  mass  from 
which  the  fat  can  not  be  extracted  by  shaking  with  petroleum  ether.  He,  therefore, 
used  the  method  proposed  by  Berntrop  for  bread.  Five  to  10  gm.  of  the  substance 
was  gently  boiled  for  half  an  hour  with  100  cc.  of  10  per  cent  hydrochloric  acid  in  a 
beaker  covered  with  a  watch  glass.  After  cooling,  distilling  with  water,  and  filter- 
ing, the  residue  was  washed  with  water  until  a  neutral  reaction  was  observed.  The 
wash  water  was  removed,  the  filter  placed  in  a  thimble,  and  dried  at  100°  C.  in  a  cur- 
rent of  gas.     The  fat  was  then  estimated  in  the  usual  way  by  extraction  with  ether. 

In  tests  with  maize,  linseed  products,  rice  meal,  meat  meal,  peanut  cake,  etc., 
it  was  noted  that  the  method  outlined  always  gave  the  higher  results,  especially  in 
the  case  of  samples  containing  gluten.  The  fat  from  the  meat  meal  was  also  found 
to  contain  creatin.  The  fat  of  the  peanut  cake  consisted  almost  entirely  of  free  fatty 
acids.  These  facts  may  serve  as  an  explanation  of  the  high  results  given  by  the 
extraction  methods.  The  fat  obtained  from  linseed  cake  after  boiling  with  hydro- 
chloric acid  was  shown  to  be  pure  from  its  iodin  and  saponification  values  and  its 
refractometer  figure.  For  those  molasses  foodstuffs  which  contain  linseed-cake  meal, 
the  only  reliable  method,  according  to  the  author,  is  that  of  Berntrop. 

Estimation  of  fat  in  cheese,  B.  Sjolle.ma  [Chem.  Weekbl.,  1904,  No.  29;  abs.  in 
Analyst,  29  (1904),  No.  339,  pp.  190,  191). — Several  methods  of  estimating  the  fat  in 
cheese  were  compared.  The  author  concludes  that  when  cheese  is  ground  with  a 
little  alcohol  and  brought  at  once  into  a  flask  with  about  50  cc.  of  ether,  allowed  to 
stand  some  hours  with  repeated  shaking,  the  ether  filtered  through  a  very  close 
filter,  and  the  fat  determined,  very  reliable  results  are  obtained. 

The  examination  and  valuation  of  culinary  fats,  A.  Juckenack  and  R.  Pas- 
ternack  (Ztschr.  Untersuch.  Nahr.  u.  Genussmtl,  7  (1904),  No.  4,  !>}>■  193-214).— The 
investigations  reported  have  to  do  especially  with  the  analysis  of  butter  and  other 
fats,  pure  and  adulterated. 

The  natural  occurrence  and  synthetic  preparation  of  mixed  fatty  acid 
glycerids,  II.  Kr.Kisand  A.  Hafner  (Ztschr.  Untersuch.  Nahr.u.  GenussmU.,  7  (1904), 
No.  11,  pp.  641-669,  pi.  J ).—  In  the  authors'  opinion,  the  investigations  reported  give 
the  first  satisfactory  proof  of  the  occurrence  of  mixed  glycerids  of  fatty  acids  in 
animal  fats. 

The  identification  of  spoiled  fat  in  food  products,  F.  Wiedmann  (Ztschr. 
Untersuch.  Nahr.  u.  Genussmtl.,  8  (1904),  No.  2,  pp.  186-139).— A.  note  on  the  detec- 
tion of  spoiled  fat. 

The  lithium  method  of  separating  saturated  fatty  acids,  K.  Farnsteineb 
(Ztschr.  Untersuch.  Nahr.  u.  Genussmtl,  8.(1904),  No.  ?,pp.  129-136). — A  critical  study 
led  the  author  to  conclude  that  the  lithium  method  of  separating  saturated  fatty  acids 
was  not  reliable.     (See  E.  S.  R.,  15,  p.  748.) 

The  color  reactions  of  fat  oils,  H.  Kreis  (  Verhandl.  Naturf.  Gesell.  Basel,  15 
(1904),  No.  2,  pp.  :.'■',-. >,51). — The  only  difference  which  the  author  could  find  in  2 
sorts  of  sesame  oil  was  that  the  sort  which  gave  an  azo-color  reaction  became  green 
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on  the  addition  of  sulphuric  acid,  while  the  other  sort  became  orange.  ( lolor  reaction 
of  oils  is  discussed  at  length. 

The  estimation  of  soluble  carbohydrates  in  foods,  ( I.  Benz  (  Ztschr.  Uritermch. 
Nahr.  u.  Gemtssmtl.,  7  (1904),  No.  2,  pp.89,  90). — A  note  on  the  estimation  of  soluble 
carbohydrates. 

Concerning-  the  identification  of  different  sorts  of  cinnamon,  J.  Hanus 
(  Ztschr.  Vhtersuch.  Naikr.  u.  Genussmtl.,7  (1904),  No.  11, pp.  669-672). — The  importance 
of  estimating  cinnamic  aldehyde  is  spoken  of  from  a  number  of  standpoints. 

Report  on  general  ■work  in  the  chemical  laboratory,  C.  A.  Goess.maw  (Mas- 
sachusetts Sta.  Itjit.  190S,  pp.  98-104)- — A  brief  statement  regarding  miscellaneous 
materials  examined  during  the  year,  and  notes  on  analyses  of  soils,  ashes,  Peruvian 
guano,  .sugar-beet  refuse,  and  city  garbage  products.  The  sugar-beet  refuse  obtained 
in  the  manufacture  of  alcohol  from  beet  molasses  contained  7. 7  per  cent  of  water,  9.72 
percent  of  potash  |  8.36  per  cent  soluble),  and  6.39  per  cent  of  nitrogen  (3.86  percent 
in  form  of  nitrate),  but  no  phosphoric  acid.  The  composition  of  the  garbage  tankage 
and  garbage  ashes  was  as  follows: 

Composition  of  garbage  tankage  mid  ashes. 


Tankage. 


Ashes. 


|  Per  cent. 

Water 7.  42 

Potash '        None. 

Phosphoric  acid I       «  6. 06 

Nitrogen 5. 96 


/'<  r  ••'  n!. 

3.01 

5.13 

8.77 

None. 


"Available  4.40  per  cent. 

The  tankage  "  was  obtained  by  heating  the  selected  garbage  in  vats  under  pressure 
By  this  method  the  fats  are  recovered,  and  the  organic  nitrogenous  matter  is  pre- 
served for  use  as  a  nitrogen  source  in  fertilizers.  In  this  process,  however,  the 
greater  part  of  the  potash  and  other  salines  are  leached  out.  [The  ashes]  represent 
the  product  obtained  by  the  cremation  of  city  garbage.  In  this  material  the  nitrogen 
has  been  sacrificed,  but  the  potash  is  retained  in  the  ashes." 

Methods  and  interpretation  of  water  analysis,  A.  Robix  (Amer.  Jour.  Pharm., 
76  (1904),  No.  3,  pp.  101-116). — This  article  refers  to  the  unreliability  of  chemical 
data,  and  gives  especial  attention  to  methods  of  bacteriological  examination,  particu- 
larly the  interpretation  of  results. 

The  technical  analysis  of  water,  W.  E.  Ridenoub  (Amer.  Jour.  Pharm.,  76 
(1904),  No.  3,  pp.  121-125). — A  scheme  of  analysis  of  water  for  technical  purposes  is 
briefly  described. 

The  separation  of  calcium  and  magnesium,  C.  Stolbekc;  (Ztschr.  Angew.  Chem., 
17  (1904),  pp.  741-744,  769-771;  abs.  in  Chem.  CentbL,  1904,  II,  No.  2,  p.  152).—  The 
separation  is  effected  as  follows:  Convert  into  sulphates  and  dissolve  the  magnesium 
sulphate  in  water,  add  a  mixture  of  methyl  and  ethyl  alcohol  (10  volume  per  cent 
of  the  latter),  which  throws  all  calcium  sulphate  out  of  solution,  the  latter  being 
collected  on  a  filter  and  weighed.  Evaporate  the  alcoholic  solution  of  magnesium 
sulphate  and  weigh  the  residue. 

A  eudiometric  method  for  determining  calcium,  barium,  strontium,  and 
potassium,  and  eudiometric  and  gravimetric  methods  for  copper,  E.  Riegler 
(Ztschr.  Analyt.  Hum.,  43  (1904),  No.  4,  pp.  205-214). — The  same  principle  on  which 
the  method  for  ammonia  already  noted  (E.  S.  R.,  15,  p.  8-46)  is  based  is  utilized  in 
these  determinations,  viz,  the  insolubility  of  the  iodate  of  these  elements  in  dilute 
alcohol  and  the  evolution  of  nitrogen  when  they  are  treated  with  hydrazin  sulphate. 
Tables  for  calculating  the  results  from  the  volume  of  nitrogen  evolved  are  given. 
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The  detection  of  arsenic  by  biological  means,  W.  Haismann  (Bei&r.  Chem. 
Physiol,  a.  Pathol.,  5  [1904),  No.  7-8,  pp.  397,  398). — A  summary  of  observations  on 
the  detection  of  arsenic  by  means  of  Ailpasia  diaphana,  together  with  references  to 
the  work  of  other  investigators. 

A  short  method  of  estimating-  glycogen  quantitatively,  E.  I'ri.i  <;i:k  (Arch. 
Physiol.  {Pfluger],  103  {1904),  No.  8-4,  pp.  169,  170).  The  method  described  con- 
sists in  heating  for  l'  hours  100  grn.  of  finely  divided  material  in  100 cc.  of  HO  per  rent 
boiled  potassium  hydroxid  solution,  cooling,  ami  diluting  with  200  cc.  sterilized 
water  ami  400  cc.  of  96  per  cent  alcohol.  After  the  suspended  material  has  settled 
the  solution  is  filtered  and  the  precipitate  washed  with  a  mixture  of  15  per  cent 
potassium  hydroxid  solution  ami  96  per  cent  alcohol  1  :L',  and  then  with  00  per  cent 
alcohol. 

The  precipitate  (with  the  filter  paper)  is  boiled  in  water  and  the  solution  neutral- 
ized. If  a  large  amount  of  protein  is  separated  a  second  filtration  and  boiling  with 
water  is  necessary.  Hydrochloric  acid  is  added  until  the  solution  contains  2.2  per 
cent,  and  inverted  for  :;  hours.  After  cooling,  neutralizing,  and  filtering  the  amount 
of  su«rar  is  estimated  with  a  polariseope.  The  sugar  value  multiplied  by  the  factor 
0.927  gives  the  glycogen  value. 

Analyses  of  rocks  from  the  laboratory  of  the  United  States  Geological 
Survey,  1880  to  1903,  F.  W.  Clarke  (U.S.  Geo!.  Sun,,/  Bui.  228, pp.  375).— A 
revised  edition  of  Bulletin  168,  including  nearly  300  new  analyses.  "In  this  edition 
the  names  are  stated  which  the  rocks  would  hear  in  the  classification  proposed  in 
1903  by  Messrs.  Cress,  hidings,  Pirsson,  and  Washington,  and  set  forth  by  Doctor 
Washington  in  Professional  Paper  No.  14.  Mr.  Clarke  has  also  given  a  new  compu- 
tation of  the  average  composition  of  rocks,  closely  agreeing  with  his  former  estimates, 
but  founded  upon  more  extensive  data." 

The  measurement  of  ultramicroscopic  particles  with  especial  reference  to 
colloid  gold  solutions  and  gold  glass,  H.  Siedentoph  and  R.  Zsigmondy  (Ber. 
Devi.  Phys.  Gesell,  5  (1903),  No.  11,  j>p.  209-216,  fig.  1).— The  method  of  rendering 
visible  and  measuring  ultramicroscopic  particles  has  been  rioted  from  another  publi- 
cation (E.S.Rv16,p.l5), 

Estimating  the  hydrothermal  equivalent  of  a  Berthelot  bomb  calorimeter 
in  electrical  units,  W.  Jaeger  and  H.  von  Steinwehr  (Ber.  Dent.  Phys.  Gesell.,  ■'> 
(1903),  No.  .',  pp.  50-59,  figs.  3). — A  method  of  estimating  the  hydrothermal  equiva- 
lent of  the  Berthelot  bomb  calorimeter  is  described,  which  the  authors  consider  very 
accurate. 

Platinum  thermometers  as  a  means  of  increasing  the  accuracy  of  calori- 
metric  measurements,  W.  Jaeger  and  II.  vox  Bteinwehb  (Bit.  Devi.  Phys.  Gesell., 
5  (1903),  No.  20,  pp.  353-362,  figs.  3). — The  platinum  thermometer  for  use  with  the 
bomb  calorimeter  is  described,  which,  according  to  the  authors,  makes  for  greater 
accuracy. 

BOTANY. 

The  influence  of  current  electricity  on  plant  growth,  G.  E.  Stone  (Massachu- 
setts Sta.  J!j>t.  19<>3,  ]>}>.  18-30,  figs.  2). — After  briefly  describing  some  previous  inves- 
tigations on  the  subject,  an  account  is  given  of  some  experiments  conducted  by  the 
author  under  conditions  resembling  those  which  can  be  employed  in  commercial 
gardening.  The  work  was  carried  on  in  a  greenhouse  with  radishes  and  lettuce  in 
boxes  placed  on  movable  trucks.  The  boxes  were  filled  with  a  uniform  quality  of 
soil,  were  thoroughly  insulated,  ami  after  using  the  soil  for  a  few  experiments  it  was 
resifted  and  used  again. 

With  a  few  exceptions  copper  and  zinc  plates  were  used  for  electrodes,  and  the 
radish  seed  was  sown  directly  in  the  boxes,  whereas  the  lettuce  was  transplanted  to 
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the  boxes  after  the  plants  had  attained  a  suitable  size.  Gravity  cells  were  used  in 
all  eases  except  in  experiments  with  the  interrupted  induced  current,  in  which  case 
sal-ammoniac  cells  were  employed. 

The  different  experiments  arc  described  at  length,  and  with  the  radishes  the 
results  of  treatment  with  various  kinds  and  strengths  of  current  are  shown,  3,446 
treated  and  2,022  untreated  radish  plants  being  compared.  The  comparisons  are 
based  on  the  growth  of  the  normal  plants  in  each  case  and  not  on  the  total  normal, 
since  the  duration  of  the  different  experiments  did  not  entirely  correspond.  The 
results  show  appreciable  gains  and  the  percentages  given  represent  a  total  gain  for 
roots  and  tops  of  27.34  per  cent  due  to  the  influence  of  electric  treatment.  The 
growth  of  the  tops  showed  a  notable  acceleration,  being  about  2.5  times  as  great  as 
the  increased  growth  shown  by  the  roots. 

The  experiments  with  lettuce  were  somewhat  similar  in  result,  the  increased 
growth  being  slightly  higher  than  the  average  percentage  given  for  radishes,  although 
the  acceleration  was  not  as  great  as  that  shown  in  the  growth  of  the  radish  tops  over 
the  roots. 

The  author  concludes  from  the  experiments  that  electricity  has  an  accelerating 
effect  on  the  growth  of  plants  as  shown  by  the  positive  results  obtained  in  hundreds 
of  experiments,  and  that  the  alternating  current  is  much  superior  to  the  direct  cur- 
rent as  a  stimulator  of  growth.  A  discussion  is  given  of  the  manner  in  which  elec- 
tricity stimulates  plants,  a  number  of  theories  being  presented. 

The  influence  of  the  atmospherical  electrical  potential  on  plants,  X.  F. 
MoN.vnAX  (Massachusetts  Sta.  Rpt.  1903,  pp.  31-36,  fig.  1). — A  brief  account  is  given 
of  some  preliminary  experiments  made  to  test  the  effect  of  atmospheric  electrical 
potential  on  germination,  growth,  and  development  of  plants.  The  experiments 
were  conducted  in  large  glass  cases  provided  with  doors  fitted  with  rubber  bands  and 
closed  so  as  to  render  them  practically  air-tight.  The  stands  were  insulated  and 
arrangements  made  for  determining  the  potential  at  any  time.  The  cases  in  some 
instances  were  charged  with  Holtz  induction  machines  and  at  other  times  from  Ley- 
den  jars,  and  the  growth  of  the  plants  was  measured  by  a  self-registering  auxomete 
or  by  the  use  of  horizontal  microscopes. 

Experiments  were  carried  on  with  seeds  of  white  clover,  onion,  lettuce,  red  clover, 
and  muskmelon,  and  the  effect  on  plant  growth  was  studied  with  tomato  plants,  corn 
cotyledons,  and  a  number  of  molds.  It  was  found  that  the  atmospheric  electricity 
exerted  a  considerable  influence  on  the  germination  of  seeds,  but  did  not  increase  to  any 
appreciable  degree  the  total  germination,  nor  did  it  awaken  the  activity  of  seeds 
which  had  practically  lost  vitality  due  to  age.  Atmospheric  electricity  was  shown 
to  have  an  appreciable  influence  on  the  growth  of  plants,  and  it  is  believed  that 
there  is  a  maximum,  minimum,  and  optimum  potential  which  has  not  yet  been 
determined.  The  voltage  required  for  the  maximum,  optimum,  and  minimum  is 
found  to  vary  not  only  with  different  varieties  or  species  of  plants,  but  with  different 
individuals  of  the  same  variety,  depending  upon  the  size,  degree  of  development,  etc. 

The  carbon  nutrition  of  some  plants  by  means  of  organic  compounds,  J. 
Laurent  (Rev.  Gin.  Bot,  16  (1904),  No*.  181,  pp.  14-48;  182,  pp.  66-80;  183,  pp. 
96-128;  184,  pp.  155-166;  185,  pp.  188-202;  186,  pp.  231-241,  pis.  7).— After  a' histor- 
ical summary  of  investigations  relating  to  the  possibility  of  chlorophyll-bearing 
plants  assimilating  carbon  through  their  roots  when  grown  in  cultures  containing 
organic  compounds,  the  author  gives  the  results  of  a  prolonged  series  of  experiments 
along  this  line.  The  plants  experimented  with  were  wheat,  maize,  buckwheat,  peas, 
2  varieties  of  beans,  and  the  common  groundsel. 

In  order  to  obtain  comparable  results  and  to  eliminate  a  source  of  error,  all  the 
seeds  were  sterilized  before  germination  and  their  roots  were  protected  against  infec- 
tion by  bacteria,  molds,  etc.  The  seedlings  were  grown  in  Knop's  and  Detmer's 
solutions  to  which  were  added  definite  quantities  of  glucose,  soluble  starch,  dextrin, 
saccharose,  glycerin,  and  humus  compounds. 
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The  results  obtained  show  thai  glucose  was  readily  absorbed  through  the  maize 
roots  with  an  increased  growth  and  greater  dry  weighl  of  the  product.  This  took 
place  whether  plants  were  grown  in  light  or  darkness  and  also  in  the  entire  absence 
of  carbon  dioxid.  Beets  grown  in  the  open  air,  when  watered  with  glucose  solutions, 
gave  an  increased  dry  weighl  as  compared  with  others  not  so  treated.     The  roots  of 

maize  and  peas  were   found   to   take   up  soluble  starch    to  some  extent.      The  results 

with  dextrin  ami  saccharose  were  quite  similar  to  those  obtained  with  glucose.     <  Uyc- 

erin  was  readily  taken  up  by  the  roots  of  peas  and  lentils  and  transformed  by  the 
plants  into  reserve  starch.  It  was  hss  rapidly  absorbed  by  maize  roots.  In  the 
experiments  with  humus  compounds  maize  took  up  as  much  as  LO  per  cent  of  its  dry 
weight  from  potassium  humate. 

In  the  second  part  of  the  paper,  the  author  discusses  the  influence  of  these  carbo- 
hydrate compounds  on  the  growth  and  morphological  development  of  the  plants,  as 
well  as  the  anatomical  modifications  induced  in  them.  The  effect  of  glucose,  saccha- 
rose, and  glycerin  on  the  morphological  and  anatomical  structure  of  plants  was  com- 
parable in  all  cases  where  isotonic  solutions  were  used.  The  author  concludes  with 
the  generalization  that  all  plants  are  able  to  secure  their  necessary  carbon  from  cer- 
tain organic  compounds,  chlorophyll  and  other  pigment-bearing  plants  having  in 
addition  to  this  capacity  the  power  of  photosynthesis. 

Investigations  on  the  assimilation  of  some  ternary  compounds  by  plants, 
P.  Maze  and  A.  Perrier  (Compt.  Rend.  Acad.  Sri.  Paris,  139  (1904),  No.  9,  pp.  470- 
473). — The  ability  of  the  higher  plants  to  assimilate  carbohydrates  other  than  through 
their  leaves  has  been  the  subject  of  controversy  for  some  time,  and  the  author  gives 
the  results  of  investigations  in  which  it  is  shown  that  vetch  seedlings  grown  in  the 
dark  are  able  to  take  up  sugar  from  solutions  in  a  similar  way  as  other  nonchlorophyll- 
bearing  plants.     Experiments  with  maize  seedlings  gave  similar  results. 

After  germination,  plants  were  grown  in  solutions  which  had  added  to  them  1  per 
cent  each  of  glucose,  saccharose,  mannite,  glycerin,  and  ethyl  and  methyl  alcohol. 
The  seedlings  cultivated  in  the  light  in  the  solutions  containing  ethyl  alcohol  did 
not  show  any  appreciable  increase  in  weight.  In  the  methyl-alcohol  solutions  the 
plants  grew  rapidly  at  the  beginning,  making  a  more  rapid  growth  than  the  check 
plants.  Experiments  with  glycerin  seemed  to  show  that  this  substance  exerted  an 
injurious  effect  on  vegetation.  When  the  maize  seedlings  were  cultivated  in  solutions 
to  which  were  added  glucose  or  saccharose,  the  growth  was  much  more  rapid  than  in 
the  other  medium. 

The  increase  in  weight  of  the  plants  and  the  decrease  of  glucose  and  saccharose  in 
the  different  solutions  are  shown  in  tabular  form,  indicating  that  normal  green  plants 
are  able  to  assimilate  sugars  the  same  as  fungi  and  bacteria.  One  important  differ- 
ence which  exists  between  them  is  that  the  chlorophyll-bearing  plants  are  able  to 
derive  their  carbon  dioxid  from  the  air,  while  among  the  fungi  and  bacteria  so  far 
only  the  nitrous  and  nitric  ferments  are  able  to  draw  their  carbon  from  the  carbonic 
acid  of  the  air. 

Sexual  reproduction  in  the  Mucorineae,  A.  F.  Blakeslee  (Proc.  Amer.  Acad. 
Arts  and  Sri.,  40  (1 904),  No.  4,  pp-  205-319,  pis.  4,  figs.  5). — This  contribution  is  a 
result  of  several  years'  investigations  on  the  part  of  the  author  on  this  group  of 
molds,  and  treats  of  the  production  of  the  so-called  sexual  spores  or  zygospores 
which  are  characteristic  of  this  fungi.  After  giving  a  historical  review  of  the  theories 
relating  to  zygosporic  reproduction  of  the  Mucorineae  and  citing  species  in  which 
zygospores  have  been  reported,  the  author  describes  his  observations,  dividing  the 
group  into  2  forms  based  upon  the  method  of  zygospore  formation. 

The  production  of  zygospores  is  said  to  be  primarily  inherent  with  the  individual 
species  and  is  only  secondarily  influenced  by  external  factors.  In  the  homothallic 
group,  which  comprises  the  minority  of  species,  the  zygospores  are  developed  from 
branches  of  the  same  thallus  or  mycelium,  and  can  be  obtained  from  the  sowing  of  a 
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single  spore.  In  the  heterothallic  group,  which  embraces  a  large  majority  of  the 
species,  the  zygospores  are  developed  from  branches  which  belong  to  mycelia  of 
diverse  character  and  can  never  be  obtained  from  the   Bowing  of  a  single  spore. 

Therefore,  every  heterothallic  species  is  an  aggregate  of  2  distinct  strains,  and  the 
sexual  strains  show  generally  a  more  or  less  marked  differentiation  in  vegetative 
luxuriance,  which  is  designated  by  the  author  for  convenience  by  the  use  of  the  plus 
and  minus  signs.  The  development  of  these  different  strains  and  their  relation  to 
each  other  are  discussed  at  considerable  length. 

Summarizing  the  observations,  the  author  concludes  that  the  formation  of  zygo- 
spores is  a  sexual  process;  that  the  mycelium  of  a  homothallic  species  is  bisexual, 
and  of  a  heterothallic  species  unisexual,  and  that  the  plus  and  minus  series  of  a 
heterothallic  group  represent  the  2  sexes.  A  considerable  bibliography  of  this  sub- 
ject concludes  the  contribution. 

The  anatomy  of  leaves  of  British  grasses,  L.  Lewton-Bkain  (  Tnn>,<.  Linn.  Sue. 
Bot.  [London],  2.  ser.,  6  {1904),  X".  7,  pp.  315-359,  pis.  5;  abs.  in  Bui.  ( 'entbl.,95  ( 1904), 
No.  25,  p.  659). — The  object  of  this  paper  is  to  present  by  means  of  diagrams  and 
descriptions  of  the  transverse  section  of  the  leaf,  material  for  the  identification  of 
grasses  from  their  vegetative  characters.  The  first  part  of  the  paper  gives  an  account 
of  the  general  anatomy  and  histology  of  the  grass  leaf,  dealing  in  particular  with  the 
general  outline  of  its  transverse  section,  structure  of  epidermis,  the  mesophyll,  vascu- 
lar bundles,  etc.  In  the  second  part  of  the  contribution  about  80  species  of  grasses 
are  arranged  according  to  an  artificial  key  based  upon  the  anatomical  structures  men- 
tioned in  the  preceding  part,  while  the  third  part  of  the  paper  discusses  the  leaf 
structure  of  the  different  grasses  in  relation  to  their  habitat. 

The  influence  of  oxygen  on  chlorophyll  production,  J.  Fkiedel  [Bui.  Sue. 
Ilnl.  France,  51  (1904),  No.  2,  pp.  100-103). — In  continuation  of  experiments  on  the 
effect  of  atmospheric  pressure  on  chlorophyll  production  (E.  S.  R.,  14,  p.  653),  the 
author  has  given  the  results  of  additional  experiments  with  other  plants  which  tend 
to  confirm  his  previous  conclusions.  All  the  plants  experimented  with  were  grown 
under  conditions  in  which  the  atmospheric  pressure  could  be  regulated  and  compari- 
sons drawn  between  their  growth  in  rarefied  air,  in  atmospheres  of  oxygen  of  varying 
pressures,  and  under  normal  conditions.  It  was  found  that  chlorophyll  production  is 
dependent  upon  the  absolute  amount  of  oxygen  present  and  is  independent  of  the 
total  pressure  of  the  gas. 

Report  of  the  botanists,  G.  E.  Stone  and  N.  F.  Monahan  i  Massachusetts  Sta. 
L'/il.  1903,  pp.  0-12). — Brief  summaries  are  given  of  the  principal  investigations  car- 
ried on  by  the  authors  during  the  period  covered  by  the  report.  The  season  is  said 
to  have  been  a  peculiar  one,  and  the  absence  of  many  common  fungi  is  noted,  while 
others  of  Tittle  serious  importance  were  very  prevalent.  Brief  notes  are  given  on  the 
occurrence  of  raspberry  cane  blight;  an  unusual  leaf  spot  of  corn  caused  by  the  fun- 
gus Helminthosporium  inconspicuum;  stem  rots  of  carnations,  asters,  etc.;  leaf  spot  of 
English  ivy  due  to  Vermicularia  tricJiella,  and  a  leaf  blight  of  horse-chestnut  due  to 
PhyUosticta  sj'h.-i  ropsoidt  <>.  Notes  are  also  given  on  the  winterkilling  of  a  number  of 
hitherto  considered  hardy  plants  and  a  brief  statement  made  regarding  the  experi- 
ments conducted  at  the  station  on  the  effect  of  electricity  on  plant  growth. 
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Report  of  the  Agricultural  Bacteriological  Laboratory  of  the  Ministry  of 
Agriculture  for  1901,  A.  Tueoktistov  {Setek.  Khoz.  I  Lyesov.,211  (1903),  Nos.  10, 
/>/>.  184-208;  11,  pp.  285-316). — Investigations  pursued  during  the  period  covered  by 
the  report  embrace  the  following:  Bacteriological  investigations  of  herring  brine, 
virulence  of  bacteria  which  kill  mice,  fermentation  of  tobacco,  lactic-acid  investiga- 
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tions,  pure  cultures  for  Emmenthaler  cheese,  studies  on  properties  of  Russian  export 
butter,  laboratory  work  in  zymology,  the  application  in  wine  making  of  cultures  of 
yeast,  investigations  of  disease  in  faulty  wines,  selection  and  improvement  of  yeast, 

and  instructions  for  the  use  of  pure  yeasts.  —  P.  FIREMAN. 

An  experimental  study  of  the  chemical  products  of  Bacillus  coli  communis 
and  Bacillus  lactis  serogenes,  L.  F.  Rettger  (Studies  Rockefeller  Inst.  Med.  Research, 
1  ( 1904),  AH.  il;  reprinted  from  Am  r.  Jour.  Physiol., 8  (1903),  No.  4,  PP-  284-293).— A 
report  is  given  of  studies  of  the  colon  bacillus  and  the  closely  associated  B.  lactis 
serogenes,  to  determine  some  of  the  chemical  products  of  these  organisms. 

It  was  found  that  these  organisms  failed  to  bring  about  a  very  marked  decomposi- 
tion in  peptone  bouillon.  On  the  other  hand,  an  egg-meat  mixture  underwent  rapid 
and  extensive  transformation.  The  common  products  of  the  colon  bacillus  were 
indol,  skatol,  phenols,  aromatic  oxy-acids,  skatol-carbonic  acid,  hydrogen  sulphid, 
mercaptan,  tyrosin,  leucin,  and  tryptophan.  Alhumoses  and  peptone  were  present 
in  very  small  amounts,  a  fact  which  is  contrary  to  general  belief. 

It  is  thought  that  probably  the  bacteria  peptonize  proteids,  but  that  the  albumosefl 
and  peptone  formed  are  immediately  broken  up  by  the  organisms  or  their  enzyms, 
and  are,  therefore,  detected  with  great  difficulty.  />'.  coli  communis  caused  more  rapid 
and  profound  decomposition  than  B.  lactis  serogenes,  the  former  producing  its  opti- 
mum results  within  2  or  3  weeks,  while  for  comparable  results  the  second  organism 
required  from  8  to  10  weeks. 

When  bacterial  digestion  progressed  beyond  a  certain  point  the  intermediate 
products,  such  as  peptone,  amido  acids,  etc.,  gradually  disappeared  from  the  mix- 
tures. Indol  persisted  for  a  longer  time.  The  disappearance  of  the  intermediate 
products  is  thought  to  be  due  to  their  further  cleavage  and  the  formation  of  still 
simpler  bodies  yielding  ultimately  carbon  dioxid,  methan,  etc. 

Studies  of  media  for  the  quantitative  estimation  of  bacteria  in  water  and 
sewage,  S.  De  M.  Gage  and  G.  O.  Adams  (Reprinted from  Jour.  Infectious  Diseases,  1 
(1904),  No.  2,  pp.  358-377). — Attention  is  called  to  the  fact  that  the  media  in  general 
use  for  quantitative  work  give  inconstant  results  in  determining  the  total  number 
of  bacteria  in  a  given  volume  of  water.  In  addition,  different  results  are  given  for 
different  classes  of  water,  periods  of  incubation,  etc.  The  authors  present  a  number 
of  facts  having  an  important  bearing  on  the  composition  and  preparation  of  media 
which,  if  adopted,  would  probably  serve  as  a  basis  for  improvement  and  more  accu- 
rate methods  of  quantitative  bacterial  analysis. 

Results  of  the  investigations  on  composition  and  preparation  of  different  media  are 
given.  It  is  said  that  standard  gelatin  and  agar  beef  broth  are  sources  of  consider- 
able variation.  The  amount  of  nutrient  matter  in  beef  infusion  made  by  the  usual 
methods  varies  through  wide  limits.  Of  the  2  best  commercial  peptones,  Merck's 
and  Witte's,  the  higher  bacterial  counts  were  obtained  on  media  made  from  the 
latter. 

Studies  made  of  plain  agar  with  various  kinds  of  natural  water  showed  that,  in  a 
majority  of  cases,  the  bacteria  naturally  present  in  a  given  water  will  develop  in 
greatest  numbers  in  a  medium  made  with  the  same  water.  Salts  naturally  present 
in  commercial  agar  have  a  detrimental  effect  which  may  be  overcome  by  washing 
out  the  salts  in  a  preparation  of  the  medium.  Media  made  with  glycerin  will 
develop  more  bacteria  than  the  same  media  without  it.  The  pure  cultures  of  differ- 
ent kinds  of  bacteria  on  standard  gelatin,  agar,  or  Nahrstoff  agar,  the  highest  counts 
were  obtained  on  gelatin  and  the  lowest  on  Nahrstoff.  A  reduction  in  the  amount 
of  Nahrstoff  in  the  Nahrstoff  agar  from  1  per  cent  to  0.5  per  cent  resulted  in  a  con- 
siderable increase  in  the  number  of  bacteria  observed  in  various  waters.  When 
cooked  in  alkaline  solutions,  the  albumoses  of  Nahrstoff  undergo  changes  in  compo- 
sition which  render  them  better  food  material  for  bacteria  than  is  the  case  with  the 
commercial  product. 
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In  studying  the  efficiency  of  waters  in  removing  bacteria  when  efficiency  is  deter- 
mined by  the  counts  of  different  media,  there  was  found  to  be  a  wide  variation 
between  the  media  used.  With  gelatin  and  Lawrence  agar  the  ratio  was  less  variable 
than  between  different  lots  of  other  media. 

The  writers  are  convinced  that  a  uniform  system  of  nomenclature  should  be  adopted 
and  the  names  applied  to  the  various  media  should  convey  definite  information  as  to 
their  composition,  method  of  preparation,  etc. 

The  activity  of  bacteria  in  the  soil,  0.  Bail  (Sitzber.  Deut.  Naturw.  Med.  Ver. 
Bohmen,  n.  ser.,  23  (1903),  pp.  296-298). — A  popular  account  is  given  of  the  action  of 
bacteria  in  soils,  especial  attention  being  given  to  the  nitrogen-assimilating  organisms. 

The  differential  diagnosis  of  some  pathogenic  bacteria,  Omyelyanski  (Arch. 
Biol.  Sci.;  abs.  in  Zhur.  Opuitn.  Agron.  [Jour.  Expt.  Landw.~\,  5  (1904),  Xo.  J,  pp.  288, 
289). — The  author  proposes  the  utilization  of  the  increased  alkalinity  of  the  medium 
when  bacteria  are  grown  in  it  as  a  means  of  the  differential  diagnosis  of  species. 

He  introduces  into  the  medium  sodium  formate  and  phenolphthalein.  In  the 
decomposition  of  the  sodium  formate,  sodium  carbonate  is  produced  and  the  medium 
becomes  more  and  more  alkaline  with  the  increased  growth  of  the  bacteria.  Cul- 
tures of  different  species  of  bacteria  display  different  rates  and  intensity  of  coloration, 
and  it  is  believed  that  this  may  serve  as  a  convenient  method  of  recognizing  species. — 

P.   FIREMAN. 

The  nitrifying  organisms  in  sewage  niters,  Scholtz-Schultzenstein  (Tech. 
Quart.,  17  (1904),  Xo.  2,  pp.  186-203). — The  results  of  a  bacteriological  study  at  the 
sewage-disposal  works  at  Berlin  are  given.  The  organisms  were  isolated  by  the 
methods  suggested  by  Winogradsky  and  their  action  studied,  comparisons  being 
made  with  the  nitrifying  organisms  present  in  the  soils  of  cultivated  fields. 

Nitrifying  organisms  were  found  present,  and  for  their  isolation  the  silica-jelly 
media  of  Winogradsky  is  strongly  recommended.  The  organisms  were  introduced 
by  the  sewage  into  the  filters,  and  they  were  also  found  present  in  Berlin  spring 
water  and  tap  water.  No  other  nitrifying  organisms  than  those  described  by  Wino- 
gradsky were  found  on  the  coke  of  the  biological  filters.  The  action  of  the  organ- 
isms on  the  sewage  is  described  at  length  and  notes  given  on  some  of  their  biological 
characteristics. 

Notes  on  Saccharomyces  anomalus,  K.  Saito  (Jour.  Col.  Sci.  Imp.  Univ.  Tokyo, 
19  (1904),  Art.  18,  pp.  14,  .figs.  4)- — The  author  reports  having  isolated  from  sake 
mash  the  fungus  Saccharomyces  anomalus.  The  morphology  and  physiology  of  the 
yeast  are  described,  its  fermentation  products  and  temperature  relations  being  noted. 

Notes  on  some  ferments  of  diseased  wines,  P.  Maze  and  P.  Pacottet  (Ann. 
Inst.  Pasteur,  IS  (1904),  Xo.  4,  pp.  245-263,  pi.  1).—  The  results  of  a  study  of  the 
ferments  of  spoiled  wines  begun  in  1900  are  given.  About  20  species  of  bacteria  were 
isolated  and  studied.  These  caused  bitter  wines,  turned  wines,  broken  wines,  etc. 
The  methods  of  isolation,  cultivation,  and  the  physiological  characteristics  of  the 
different  ferments  are  described.  The  causes  of  the  presence  of  these  organisms  and 
the  manner  in  which  they  bring  about  changes  in  wines  are  discussed. 

The  effect  of  certain  poisons  on  inorganic  ferments,  C.  Jones  ( Chem.  Xews, 
1908,  pp.  184-187;  abs.  in  Bot.  Centbl.,  95  (1904),  Xo.  22,  pp.  582,  583).— A  review  is 
given  of  the  work  of  Bredig  and  von  Berneck  on  the  so-called  inorganic  ferments, 
which  consist  of  finely  divided  metals,  such  as  platinum,  silver,  gold,  etc. 

These  form  the  so-called  colloidal  solutions  which  have  the  power  of  accelerating 
the  oxidation  of  alcohol,  decomposition  of  calcium  formate,  carbon  dioxid,  and 
hydrogen  in  the  same  manner  as  certain  bacteria.  They  also  cause  the  inversion  of 
cane  sugar  and  split  up  hydrogen  peroxid  into  water  and  oxygen  like  certain  fer- 
ments. Hydrocyanic  acid,  sulphuretted  hydrogen,  carbon  monoxid,  phosphorus, 
mercuric  chlorid,  etc.,  when  supplied  to  colloidal  solutions  retard  or  prevent  their 
action. 
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After  standing  some  time  the  colloidal  solutions  recover  from  the  inhibiting  effort 
of  hydrocyanic  acid  and  some  others,  but  from  i< xlin  compounds  there  appear?  to  be 
no  recovery.  The  action  of  these  poisons  toward  the  inorganic  ferments  is  quite 
similar  to  that  upon  ferments  in  general. 

The  occurrence  in  fungi  of  ferments  which  break  down  amids,  K.  Siiihata 
(Beitr.  Chem.  Physiol,  u.  Pathol.,  5(1904),  No.  7-8,  pp.  384-394).— Experiments  are 
reported  and  discussed. 

The  formation  of  toxic  products  by  vegetable  enzyms,  ('.  A.  Browne,  Jr. 
(Science,  n.  ser.,  20  (1904),  No.  501,  pp.  179-181). — In  the  course  of  experiments 
with  su^ar  cane  the  author  reports  having  frequently  observed  that  cane  which  had 
been  sterilized  by  steaming  suffered  a  more  rapid  deterioration  through  attacks  of 
molds  and  bacteria  than  raw  cane.  Further,  it  has  been  observed  that  juice  from 
the  upper  green  portion  of  the  living  eane  is  more  resistant  to  fermentation  than 
juice  from  the  riper  joints  further  down.  The  juice  from  the  top  of  the  cane  under- 
goes a  rapid  darkening  after  pressing,  while  that  from  the  middle  and  bottom  exhibits 
such  a  change  to  a  much  less  degree,  and  the  juice  from  steamed  cane  exhibits  no 
change  in  coloration  whatever. 

The  change  in  color  is  attributed  to  the  action  of  the  oxidizing  enzyms,  and  that 
such  bodies  do  occur  in  the  sugar  cane  is  readily  shown.  From  the  association  of 
the  coloration  phenomena  with  resistance  to  fermentation,  it  is  concluded  that  the 
dark-colored  oxidation  products  produced  by  enzyms  may  have  a  toxic  or  germicidal 
action.  That  they  do  possess  this  characteristic  is  shown  by  experiments  which 
are  described  at  some  length. 

The  endosperm  enzym  of  the  date  palm,  K.  H.  Pond  (Science,  n.  ser.,  20  (1904), 
No.501,  [>.  181). — A  preliminary  report  is  given  of  studies  on  the  enzym  found  in 
the  endosperm  of  the  date-palm  seed.  The  method  of  isolation  and  some  of  the 
characteristics  of  the  enzym  are  described. 

Micro-organisms  of  soil  and  human  welfare,  T.  J.  Btkrill  l  Science,  n.  ser., 
JO  (1904),  No.  509,  pp.  4/0-434  I.  —  In  a  presidential  address  read  before  the  American 
Microscopical  Society,  the  author  calls  attention  to  a  number  of  species  of  soil  bacteria 
which  have  an  important  bearing  on  the  human  race.  Particular  attention  is  paid 
to  the  nitrifying  organisms  and  the  tubercle  bacteria. 

The  behavior  of  enzyms,  especially  chymosin,  chymosinogen,  and  anti- 
chymosin  toward  concentrated  electric  light,  S.  Schmidt-Nielsen  (Beitr.  Chem. 
Physiol,  a.  Pathol., 5  (1904),  No.  7-8,  jij>.  355-376,  figs.  6).  — Experiments  are  reported 
and  discussed.  According  to  the  author,  strong  light  with  a  constant  quantity  of 
ultraviolet  rays  furnishes  a  new  means  for  studying  ferments. 


ZOOLOGY. 

Experiments  with  the  infection  method,  of  Loffler  for  combating  the  mouse 
plague  according  to  a  new  method  of  application,  J.  Pfreimbtner  i  Fuhling's 
Landw.  Ztg.,  53  (1904),  Nos.  16,  pp.  619-627;  17,  pp.  662-667). — Attention  is  called 
to  the  great  damage  caused  by  field  mice  in  various  parts  of  Europe.  In  some  years 
enormous  losses  are  due  to  the  attacks  of  these  pests.  In  the  author's  opinion  the 
infection  method  of  Loftier  will  give  good  results  in  most  cases  when  applied 
thoroughly  and  conscientiously.  In  some  instances  of  failure  it  is  believed  the  nega- 
tive result  was  due  to  the  use  of  material  which  contained  no  virulent  culture  of  the 
organism.  The  contention  that  the  organism  of  mouse  typhus  is  identical  with  the 
paratyphoid  bacillus  of  man  is  combated.  It  is  argued  that  these  organisms  differ 
in  biological  relation  and  in  their  chemical  reaction. 

Plague  of  field  mice  in  France,  <  i.  II.  Jackson  (  /><///.  <  urn.  "//■/  L<il,<>r,  Mb.  '  bn- 
mlar  Rpts.,  1904,  No.  288,  pp.  67,  ££).— Notes  are  given  on  the  depredations  com- 
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mitted,  especially  in  southern  France,  by  field  mire  An  account  is  presented  of 
experiments  in  infecting  mice  over  large  areas  of  land.  This  met  In  »1  of  destruction 
has  been  carried  out  systematically  on  an  area  of  2,800  acres  and  has  proved  success- 
ful, while  the  f"\\  Is  and  other  farm  animals  did  not  become  infected. 

The  extermination  of  rats,  A.  Negreleos  {Jour.  Agr.  Trop.,  i  I  1904),  No.  33, 
l>l>.  76,  77). — Attention  is  called  to  the  great  depredation  of  these  animals,  especially 
in  St.  Thomas,  where  they  destroy  a  considerable  portion  of  the  cacao  and  some 
other  crops.  The  virus  prepared  by  Danysz  f<  >r  use  in  destroying  these  pests  was 
tried  with  negative  results.  Attention  will  be  given  toatestof  the  method  proposed 
by  the  Pasteur  Institute. 

The  Parker  rabbit  exterminator  [Queensland  Agr.  Jour.,  15  (1904),  No.  2,  pp. 
613,  614,  fig.  1)  ■ — A  description  is  given  of  a  contrivance  which  has  been  devised  and 
tested  in  the  destruction  of  rabbits.  The  effectiveness  of  the  device  depends  on  the 
habit  of  rabbits  in  traveling  along  newly  turned  furrows.  A  small  receptacle  contain- 
ing a  quantity  of  fluid  poison  sufficient  to  kill  about  300  rabbits  is  placed  underground 
in  the  floor  of  the  furrow.  The  weight  of  the  rabbit  upon  a  small  platform  attached 
to  the  apparatus  is  sufficient  to  discharge  a  certain  quantity  of  the  poison  upon  the 
fur  of  the  rabbit  through  a  small  nozzle.  The  poison  is  mixed  with  some  sugar  in 
order  to  make  a  sticky  fluid.  The  rabbits  are  poisoned  when  they  lick  this  material 
from  their  fur. 

Dingo  trapping  i  Jour.  Dept.  Agr.  West.  Australia,  10  (1904),  No.  2,  pp.  82-84.  pi. 
1). — Notes  are  given  on  methods  of  placing  traps  so  as  to  catch  the  dingo  or  Avild  dog 
of  Australia.  This  animal  commits  considerable  depredations  upon  sheep  flocks  and 
is  so  wary  that  special  methods  are  required  in  trapping  it  successfully. 

Importation  of  insectivorous  birds,  B.  O.  Clark  {Hawaiian  Forester  and  Agr.. 
1  (1904),  No.  ■>.  pp.  53,  54). — The  author  refers  briefly  to  the  beneficial  effects  of  cer- 
tain birds  on  account  of  their  feeding  habits.  It  is  recommended  that  Brewer's 
Blackbird,  which  is  especially  common  in  southern  California  and  which  shows 
more  or  less  insectivorous  habits,  should  be  introduced  for  the  purpose  of  combating 
the  leaf  hopper  pests  of  sugar  cane  and  other  insects.  As  stated  by  another  autln  ir, 
however,  this  bird  frequently  attacks  grain  crops,  and  the  possibility  of  its  being 
injurious  to  rice  in  Hawaii  must  lie  considered. 

The  sparrow  plague  and  its  remedy,  A.  Bathgate  ( Trans,  and  Proc.  New  Zea- 
land Inst.,  36  {  1003),  pp.  67-79). — The  literature  relating  to  the  English  sparrow  is 
critically  reviewed.  The  bird  is  considered  as  doing  far  more  harm  than  good,  and 
the  means  for  its  destruction  are  therefore  discussed.  In  combating  the  English 
sparrow  the  author  believes  that  little  hope  is  to  be  entertained  from  the  method  of 
offering  bounties.  The  2  methods  recommended  are  systematic  trapping  by  expert 
bird  catchers  and  the  introduction  and  encouragement  of  the  natural  enemies  of  the 
English  sparrows,  such  as  owds,  jays,  magpies,  shrikes,  and  other  birds.  Under  the 
exercise  of  proper  precautions  poisoning  may  also  be  effective. 

The  birds  of  Erie  and  Presque  Isle,  Erie  County,  Pennsylvania,  VY.  E.  C. 
Todd  (Ann.  Carnegie  Mus.,  2  (1904),  No.  4.  pp.  481—596,  pis.  4)- — A  study  was  made 
of  the  bird  fauna  in  the  northwestern  portion  of  the  State  of  Pennsylvania,  par- 
ticularly about  the  town  of  Erie  and  on  Presque  Isle.  The  chief  purpose  of  this 
study  was  to  determine  the  number  of  species  present,  their  distribution,  and  the 
influence  of  Lake  Erie  and  local  conditions  upon  this  distribution.  Notes  are  given 
on  the  frequency  of  occurrence  and  other  biological  data  concerning  all  species  which 
are  reported. 

The  marsh  hawk  and  its  beneficial  effects  in  the  destruction  of  mice 
(Com.  Parasit.  Agr.  [Mexico],  Circ.  10,  pp.  5,  fig.  1). — Brief  notes  on  the  feeding 
habits  and  economic  importance  of  this  bird. 

Sawdust  and  fish  life,  A.  P.  Knight  ( Trans.  Canad.  Inst.,  7  (1904),  III  Np,  15, 
pp.  425-466,  figs.  6). — On  account  of  the  abundant  occurrence  of  sawdust  in  streams, 
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the  author  has  been  led  to  investigate  the  effect  of  its  occurrence  on  fish  life.  Numer- 
ous experiments  were  conducted  with  various  kinds  of  sawdust  in  aquaria  where  the 
conditions  could  be  controlled,  and  it  was  found  that  strong  sawdust  solutions  at  the 
bottom  of  an  aquarium  poisoned  fish  through  the  agency  of  compounds  dissolved 
from  the  wood  cells.  The  overlying  water  in  such  an  aquarium  did  not  at  first  kill 
tish,  but  after  about  a  week  it  would  do  so,  the  dissolved  oxygen  having  been 
exhausted. 

Bacteria  were  found  to  multiply  enormously  through  all  parts  of  the  aquarium,  and 
through  oxidation  changed  the  poisonous  extracts  to  harmless  compounds.  Subse- 
quent aeration  and  sedimentation  of  sawdust  water  purifies  it  so  that  fish  can  live 
in  it  without  injury.  It  was  found  that  adult  fish,  as  well  as  black  bass  fry,  refused 
to  be  driven  into  pine  extracts  in  the  bottom  of  the  aquarium  after  they  had  experi- 
enced its  poisonous  effects,  and  from  this  it  is  inferred  that  fish  would  desert  a  river 
polluted  with  such  sawdust. 

The  author  states  that  no  stream  can  be  pronounced  offhand  as  poisoned  by  saw- 
dust, but  each  must  be  studied  by  itself.  The  chief  things  to  be  considered  are  the 
quantity  of  the  sawdust  and  the  volume  i  >f  water  into  which  the  sawdust  is  discharged. 

A  fish  which  attacks  cows,  A.Miranda  (Jour.  Agr.  Trap.,  4  (1904),  No.  38,  pp. 
235,  236). — The  fish  belonging  to  the  species  Serrasalmo  piraya  occurs  very  abun- 
dantly in  parts  of  the  Amazon,  and  during  flood  time  is  found  in  great  numbers  in  the 
shallow  overflow  water.  When  cows  stand  in  such  water  during  the  heat  of  the  day 
they  are  attacked  upon  the  legs  and  udder  by  the  fish.  Great  injury  is  done  to 
these  parts,  and  in  many  cases  cows  are  rendered  useless  for  dairy  purposes  or  are 
killed  outright.  In  one  instance  a  dairyman  lost  400  cows  from  this  cause  in  a  single 
season. 

Zoological  yearbook  for  1903,  P.Mayer  (Zoo!.  Jahresber.,  1903,  pp.  VIII+ 
596). — This  report  contains  short  abstracts  of  the  more  important  investigations  pub- 
lished during  the  year  on  the  various  groups  of  the  animal  kingdom.  Extensive 
bibliographies  are  given  in  connection  with  each  group  of  animals. 

[Monthly  bulletin  of  the  division  of  zoology],  H.  A.  Surface  (Pennsylvania 
State  Dept.  Agr.,  Mo.  Bui.  Div.  Zool.,  2  (1904),  No.  6,  pp.  164-192,  figs.  4). —  Brief  notes 
are  given  on  collecting  insects,  spraying  trees,  treatment  for  peach-tree  borers  and  the 
San  Jose  scale,  nature  study,  game  laws,  and  robins. 

Annual  report  of  the  division  of  zoology,  H.  A.  Surface  (Pennsylvania  State 
Dept.  Agr.  Rpt.  1903,  pp.  159-191). — Notes  are  given  on  the  equipment,  investi- 
gations, collections,  and  publications  of  this  division,  together  with  a  brief  review  of 
economic  zoology  in  Pennsylvania  and  a  report  upon  nursery  inspection  in  the  State. 

METEOROLOGY  -CLIMATOLOGY. 

Report  of  the  Chief  of  the  Weather  Bureau,  1902-3  (  U.  S.  Dept.  Agr.,  Weather 
Bureau  Rpt.  1902-3,  pp.  XL1II  ~  308). — The  first  part  of  this  report  contains  an 
account  of  the  operations  of  the  Weather  Bureau  during  the  year;  part  2,  a  list  of 
observing  stations  and  changes  therein  during  1902,  and  hourly  averages  of  atmos- 
pheric pressure,  temperature,  and  wind  from  the  records  of  automatic  instruments  at 
28  stations;  part  3,  monthly  and  annual  meteorological  summaries  for  165  Weather 
Bureau  stations;  part  4,  monthly  and  annual  means  and  extremes  of  temperature 
and  dates  of  first  and  last  killing  frosts,  1902;  part  5,  monthly  and  annual  precipita- 
tion, 1902;  and  part  6,  miscellaneous  meteorological  tables  and  reports. 

Observations  and  investigations  made  at  the  Blue  Hill  Meteorological 
Observatory,  Massachusetts,  U.  S.  A.,  in  the  years  1901  and  1902,  A.  L. 
Rotch  {Ann.  Astron.  Obs.  Han-ant  College,  4->  (1903),  pt.  ■>',  pp.  115-239]  pis.  4:  rev. 
in  Science,  n.  ser.,  20  (1904),  No.  503,  pp.  240,  241). — This  is  a  report  dealing  with  addi- 


soils.  343 

tions  to  equipment,  kite  observations  on  land  and  sea,  with  descriptions  <>f  kites  and 
instruments  used  in  exploration  of  the  air,  and  studies  of  the  effect  of  meteorological 
conditions  on  audibility. 

Climate:  Its  physical  basis  and  controlling  factors,  W.  L.  Moore  (  U.S.  Dept. 
Agr.,  Weather  Bureau  Bui.  34,  pp.  19,  fig.  1)  ■ — A  reprint  of  an  article  prepared  for  Ency- 
clopedia Americana. 

Smoke  as  a  preventive  of  frost,  T.  Haynes  (  U.  S.  Dept.  Com.  and  Labor,  Mo. 
Consular  Rpts.,  75  (1904),  No.  285,  p.  104"). — A  brief  note  on  successful  experiments 
in  France  in  preventing  frost  in  vineyards  by  means  of  smudges,  especially  those  pro- 
duced by  burning  gas  tar. 

Annual  precipitation  in  Oklahoma,  C.  M.  Strom;  (  Oklahoma Sta.  Rpt.  1904,  j>- 
63). — A  summary  of  all  available  data  for  annual  precipitation  during  the  period 
1889-1903  at  25  places  in  the  State. 

SOILS. 

Some  observations  on  the  "ortstein"  formations  of  southern  Russia,  V.  N. 
Sckachev  (Pochvovyedenie  [Pedologie],  5  (1903),  pp.  213-220;  abs.  in  Zhur.  Opuitn. 
Agron.  [Jour.  Expt.  Landw.],  5  {1904),  No.  1,  p.  77). — The  author  describes  "ortstein" 
formations  observed  by  him  at  6  places  in  the  Kharkov  and  Kursk  governments. 
The  fact  of  the  occurrence  of  "ortstein"  in  those  localities  shows,  according  to  the 
author,  that  for  its  formation  an  abundance  of  water  is  not  necessary,  the  humidity 
which  is  found  in  the  forest  soils  of  the  steppes  being  sufficient. 

In  all  places  where  "  ortstein "  was  observed  the  soils  appeared  to  have  been 
leached  out  and  had  been  covered  by  wyoods,  probably  oak,  while  the  subsoils  were 
to  a  great  extent  sandy.  Thus  the  processes  of  "  ortstein  "  formation  were  here 
favored  by  the  sandy  nature  of  the  soil  and  the  oak  forests,  the  latter  yielding  a 
litter  rich  in  tannic  acid.  The  mere  presence  of  "  ortstein, "  in  the  absence  of  all 
other  soil  characteristics,  is,  according  to  the  author,  a  sure  indication  of  the  exist- 
ence Of  WOods. P.   FIREMAN. 

Laterites  and  red  soils  of  tropical  and  subtropical  latitudes  and  allied  soils 
of  temperate  latitudes,  K.  D.  Glinka  (Pochvovyedenie  [Pedologie],  5  (190.3),  No.  3, 
pp.  235-264;  abs.  in  Zhur.  Opuitn.  Agron.  [.four.  Expt.  Landw.],  5  (1904),  No.  2,  p. 
241). — The  author  discusses  the  occurrence  of  laterites  under  evergreen  forests  and 
savannahs,  the  formation,  composition,  and  structure  of  such  soils,  and  the  changes 
which  they  undergo  under  different  conditions  of  climate,  etc.  To  the  article  is 
appended  a  list  of  50  titles  not  included  in  the  bibliography  of  Dubois  on  this  sub- 
ject.—  P.   FIREMAN. 

The  useful  properties  of  clays,  A.  S.  Cushman  (  U.  S.  Dept.  Agr.,  Bureau  of  Chem- 
istry Circ.  17,  pp.  12). — This  circular  discusses  the  formation  of  clays,  and  the  pro- 
duction and  importation  of  clays,  and  describes  the  kinds  and  physical  properties 
of  clays,  including  plasticity,  binding  power  (tensile  strength),  slaking,  air  shrink- 
age, tiring  qualities  (distortion,  fusibility,  and  color),  and  absorptiveness.  Notes  are 
also  given  on  the  various  uses  of  clays  and  on  testing  and  examination  of  clays. 

The  humus  calcareous  soils  ( rendzinas )  of  the  Vistula  region,  J.  Masanovski 
(Zhur.  Opuitn.  Agron.  [Jour.  Expt.  Landw.],  4  (1903),  No.  5,  pp.  528-545) .—This 
article  presents  a  survey  of  the  literature  on  a  kind  of  soil  very  widely  distributed 
in  Poland  and  known  there  under  the  names  of  "rendzina"  and  "borovina." 
These  soils  have  been  formed  on  rocks  rich  in  lime,  e.  g.,  on  limestones  and  marls, 
with  the  simultaneous  action  of  leaf-bearing  forests.  They  are  rich  in  humus  (3  to 
8  percent),  in  most  cases  very  heavy,  but  very  fertile.  They  are  best  adapted  to 
the  cultivation  of  wheat  and  barley. — p.  fireman. 

The  effect  of  the  long-continued  use  of  sodium  nitrate  on  the  constitution 
of  the  soils,  A.  D.  Hall  (Jour.  Chem.  Soc.  [London],  85  (1904),  No.  501,  pp.  964- 
971). — "By  the  mechanical  analysis  of  soils  from  the  five  experimental  fields  at 
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Rothamsted,  on  which  there  are  plats  manured  with  sodium  nitrate,  it  is  found  that 
the  soil  "t"  these  plats  generally  contains  a  lower  proportion  of  the  finest  'klay' 
fraction  than  does  the  soil  of  adjoining  plats  which  have  been  either  unmanured  or 

have  received  a ionium  salts  in  place  of  sodium  nitrate.     This  result    was  must 

manifest  in  the  mangel  field  where  cultivation  is  frequent,  and  was  not  apparent  at 
all  in  the  grass  field  where  the  turf  protects  the  soil  from  the  washing  action  tit  tin- 
rain. 

•'The  removal  of  the  finest  particles  from  the  surface  soil  is  attributed  to  defloc- 
culation  induced  by  the  use  of  sodium  nitrate,  and  followed  by  the  washing  of  the 
finest  particles  into  the  subsoil.  This  hypothesis  is  confirmed  by  chemical  analyses 
of  the  'klays'  separated  in  the  mechanical  analysis,  by  the  examination  of  some  of 
the  subsoils,  which  are  found  to  be  richer  in  fine  particles  beneath  thesoils  receiving 
nitrate,  and  by  the  condition  of  the  soils  in  the  field,  which  show  every  evidence  of 
deflocculation." 

Soil  fertility  in  the  light  of  recent  investigations,  S.  Bogdanov  {Selsk.  Khoz. 
i  Lyesov.,  ;ll  (1903),  Nov.,  pp.  249-284)- — The  author  reviews  the  work  of  Oyer 
(E.  S.  R.,  5,  p.  1013)  on  acidity  of  root  juices;  of  Prianishnikov,  Kossovich,  and 
Shulov  (  E.  S.  R.,  13,  pp.  I':;."',  934;  14,  pp.  343,  427)  on  the  assimilation  of  the  phos- 
phoric acid  of  raw  phosphates  by  different  plants;  of  Schloesing  and  Paturel  ( K.S.  R., 
I:;,  p.  L029;  14,  pp.  127,  233,  341;  15,  p.  760)  on  the  phosphoric  acid  of  soil  solutions; 
of  Fesca  "  on  the  solubility  of  soil  constituents  in  water;  of  Czapek  and  Kohn  h  on 
root  secretions;  and  others,  in  so  faras  these  investigations  relate  to  the  alleged  power 
of  plants  to  assimilate  difficultly  soluble  soil  constituents  by  means  of  acid  secretion 
of  their  roots. 

He  reaches  the  conclusion  that  in  the  strict  sense  there  are  no  root  secretions 
either  acid  or  alkaline,  but  that  plant  roots  in  taking  up  the  necessary  constituents 
exercise  a  selective  influence  on  the  soil  solution  which  varies  with  different  plants 
and  stages  of  growth  and  with  the  character  of  the  soil.  The  plants  undoubtedly 
play  apart  in  dissolving  substances  from  the  soil,  but  this  consists  mainly  in  selecting 
the  needed  plant  food  from  the  soil  solutions,  thus  helping  the  soil  water  to  dissolve 
new  quantities  of  nutritive  substances.  The  physiological  residues  of  the  salts  util- 
ized by  the  plants  may  play  a  part,  dependent  upon  the  needs  of  the  plants  for 
nutritive  substances  and  upon  the  chemical  peculiarities  of  the  soil.  A  part  may 
also  he  played  by  the  carbon  dioxid  which  is  exhaled  by  the  roots  of  different  plants 
in  varying  amounts. 

It  is  pointed  out,  however,  that  the  physiological  residues  of  the  salts,  as  well  as 
the  carbon  dioxid  exhaled  by  the  roots,  may  be  of  importance  only  in  the  artificial 
conditions  found  in  most  experiments,  especially  such  as  prevail  in  sand  cultures. 
In  normal  soils  there  are  usually  present  plenty  of  substances  which  rapidly  neutral- 
ize the  physiological  residues,  and,  since  carbon  dioxid  is  formed  in  normal  soils  in 
abundance  at  the  expense  of  decomposing  organic  substances,  the  additional  carbonic 
acid  exhaled  by  the  roots  can  scarcely  be  of  much  consequence.— P.  fireman. 

Investigation  of  some  chemical  and  physical  properties  of  the  separate 
products  of  the  mechanical  analysis  of  podzol  and  loess,  D.  P.  Mazurexko 
(Inaug.  Diss.,  Munich;  abs.  in  Zhur.  OpwUn.  Agron.  [Jour.  E.rj)t.  Landw."],  5  (1904), 
No.  /,  pp.  73-75). — The  author  employed  the  Fadyeyev-Williams  method  of  mechan- 
ical analysis  and  operated  on  a  rather  large  scale  in  order  to  obtain  each  fraction  in 
sufficient  quantity.  The  experiments  were  made  with  two  strikingly  different  soils, 
a  loess  from  the  basin  of  the  Donetz  River  and  a  podzol  from  the  farm  of  the  Moscow 
Agricultural  Institute. 

« Jour.  Landw.,  1873,  p.  459;  Jahresber.  Agr.  Chem.,  16-17,  1873-74,  p.  126. 

&  Jahresber.  Wiss.  Bot.,  29(1896),  p.  321;  Landw.  Vers.  Stat.,  52  (1899),  pp.  315-326. 
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The  data  regarding  the  chemical  composition  show  that  in  the  mechanical  fractions 
of  both  the  loess  and  podzol  the  amount  of  silica  decreased  and  the  other  chemical 
constituents  (alumina,  ferric  oxidj  lime,  magnesia,  etc.  i  increased  as  the  size  of  the 
particles  decreased.  The  data  further  showed  that  all  the  mechanical  products  of  the 
loess  were  richer  as  regards  chemical  composition  than  the  corresponding  products 
of  the  podzol,  which  fact  is  the  more  important  as  the  quantity  <>f  the  very  small  par- 
ticles in  the  loess  (24.85  per  cent1)  considerably  exceeds  that  in  the  podzol  (3  to  5 
per  cent). 

The  specific  gravity  of  the  loess  itself  and  of  its  mechanical  fractions  is  greater  than 
in  the  case  of  podzol.  In  both  the  soils  the  specific  gravity  of  the  mechanical  frac- 
tions increased  as  the  size  of  the  particles  decreased.  To  gain  an  idea  of  the  volume- 
weight,  compactness,  and  porosity,  the  author  made  briquettes  from  the  separate 
mechanical  fractions  which  were  weighed  and  measured  before  and  after  drying.  It 
was  found  that  as  the  size  of  the  particles  decreased  the  quantity  of  the  water  evapo- 
rated from  the  briquettes  increased,  while  the  volume  diminished,  the  decrease  in 
volume  being  greatest  in  the  products  of  the  loess.  The  data  showed  that  the  volume- 
weight  of  the  mechanical  fractions  of  the  loess  increased  as  the  size  of  the  particles 
diminished,  while  in  those  of  the  podzol  the  contrary  holds,  except  in  the  case  of  the 
finest  particles  (clay).  The  1<  less  and  its  mechanical  products  showed  a  larger  volume- 
weight  than  the  podzol  and  its  products.  The  porosity  of  the  separate  mechanical 
products  was  inversely  as  their  volume-weights.  Thus,  in  the  loess  the  porosity 
diminished  with  the  decrease  in  the  size  of  the  particles,  while  in  the  podzol  it 
increased  with  the  decrease  in  the  size  of  the  particles  down  to  the  finest  particles, 
which  showed  a  small  relative  porosity. 

These  differences  in  the  properties  of  the  mechanical  fractions  of  the  loess  and 
podzol  are  accounted  for,  in  the  opinion  of  the  author,  by  the  difference  in  the  form 
of  the  particles.  In  the  loess  and  its  mechanical  products  flat  and  scaly  particles 
predominate,  while  in  the  podzol  and  its  mechanical  products,  the  clay  excepted, 
spherical  particles  of  quartz  predominate.  Flat  particles  are  more  easily  wetted  and 
]  m  issess  a  greater  power  of  cohesion,  thus  causing  greater  compactness  ( volume-weight) 
and  less  porosity. — p.  fireman. 

Experiments  on  the  relative  fertility  of  soil  particles  of  different  grades, 
D.  L.  Rudzinskx  (Izv.  Moscow  Selsk.  Khoz.  Inst.  [Ann.  Inxt.  Agron.  Moscow],  9  (1903), 
No.  2,  pp.  172-234,  pis.  5). — The  author  prepared  large  quantities  of  the  different 
sizes  of  soil  particles  for  use  in  his  experiments  by  means  of  the  Fadyeyev-TVilliams 
method,  which  is  as  follows: 

One  kilogram  of  the  air-dry  soil  is  sifted  through  a  sieve  with  holes  3  mm.  in 
diameter.  The  lumps  which  do  not  pass  through  the  sieve  are  disintegrated  by 
rubbing  in  a  mortar  with  a  rubber-tipped  or  wooden  pestle  and  again  sifted.  From 
the  part  of  the  soil  which  contains  no  particles  larger  than  3  mm.  an  average  sample 
weighing  100  gm.  is  selected,  while  the  part  remaining  on  the  sieve  is  freed  from  the 
finer  grains  clinging  to  it  by  boiling  with  water  in  a  dish  and  then  washing  with 
pure  water.  The  washed  coarse  grains  are  dried,  sorted  by  sieves  with  holes  of  10 
and  5  mm.  in  diameter,  and  weighed. 

A  part  of  the  sample,  with  particles  not  exceeding  3  mm.  in  diameter,  is  boiled  with 
water  for  6  hours  in  an  enameled  iron  dish  covered  with  a  watch  glass,  allowed  to 
cool,  and  washed  into  a  sieve  with  holes  0.25  mm.  in  diameter  placed  in  a  large 
porcelain  dish.  The  particles  remaining  on  the  sieve  after  pressing  with  a  rubber- 
tipped  glass  rod  and  washing,  are  dried  at  100  to  110°,  again  sifted,  and  then  sorted 
by  means  of  1  mm.  and  0.5  mm.  sieves  into  3  grades:  Coarse  sand  with  particles  1  to 
3  mm.,  medium  sand,  1  to  0.5  mm.,  and  fine  sand,  0.5  to  0.25  mm.  in  diameter.  Each 
of  the  grades  is  dried  at  100  to  110°  and  weighed. 
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Those  particles  of  the  soil  which  passed  through  the  sieve  with  holes  0.25  nun.  in 
diameter  ami  were  collected  in  a  porcelain  dish  are  a  Unwed  to  settle  during  5  minutes 
in  a  layer  <if  water  10  em.  in  height,  as  follows:  The  contents  of  the  dish  are  trans- 
ferred, in  successive  portions,  to  a  beaker  of  200  to  250  cm.  capacity,  which  is 
provided  with  a  mark  10  cm.  from  the  bottom.  The  beaker  is  each  time  filled  to 
tlie  mark,  the  particles  allowed  to  settle  during  5  minutes,  when  the  particles  which 
have  not  settled  are  decanted  into  a  glass  dish  with  vertical  walls,  of  3  to  3.5  liters 
capacity  (also  provided  with  a  mark  10  cm.  from  the  bottom).  The  particles  which 
settle  at  the  bottom  of  the  beaker  have  a  diameter  o.l'.")  to  o.ol  mm.  <  >n  drying  the 
particles  0.25  to  0.05  mm.  in  diameter  can  he  separated  from  those  0.05  to  0.01  mm. 
in  diameter  by  Schone's  apparatus,  so  regulating  the  stream  of  water  that  its  velocity 
in  the  cylindrical  part  of  the  funnel-shaped  vessel  is  equal  to  2.  1  1  mm.  a  minute. 

The  liquid  with  the  suspended  particles  obtained  by  pouring  off  after  5  minutes 
settling  is  allowed  to  stand  in  the  jdass  dish  during  24  hours.  The  particles  which 
remain  suspended  |  less  than  0.001  mm.  in  diameter  i  are  siphoned  off  into  a  tall  glass 
cylinder  with  a  capacity  of  8  liters.  The  residue  in  the  dish  is  once  more  stirred  up 
with  water  added  to  the  mark  and  again  allowed  to  settle  and  the  supernatant 
liquid  decanted. 

To  insure  a  complete  separation  of  the  very  line  particles  it  is  sometimes  necessary 
to  boil  the  residue  remaining  in  the  glass  dish  with  water  for  12  hours,  using  for 
this  purpose  an  enameled  iron  dish.  In  that  case  the  contents  of  the  iron  dish  after 
digestion  are  passed  through  a  sieve  with  holes  0.25  mm.  in  diameter,  in  order  to 
break  the  aggregates  which  sometimes  form  in  boiling,  into  a  glass  dish  with  a  mark, 
like  the  one  mentioned  above,  but  of  less  capacity. 

After  standing  6  hours  the  coarsest  particles  settle  at  the  bottom  of  the  glass  dish 
while  the  liner  particles,  with  an  admixture  of  line  silt,  remain  suspended.  The  sus- 
pended particles  are  siphoned  off  into  another  dish  and  allowed  to  settle  during  24 
hours.  The  turbid  liquid  containing  the  fine  silt  is  siphoned  into  the  tall  cylinder 
which  already  contains  the  main  bulk  of  the  silt  of  the  sample.  The  coarser  parti- 
cles in  the  2  dishes  are  treated  with  successive  portions  of  water  until  the  liquid 
above  them,  after  settling,  contains  little  suspended  matter.  The  sediments  thus 
obtained  are  then  transferred  with  the  aid  of  small  quantities  of  water  into  beakers, 
1  to  2  ce.  of  a  saturated  solution  of  calcium  chlorid  are  added,  and  when  the  solu- 
tions above  the  residues  have  become  clear  the  latter  are  filtered  through  weighed 
filters.  The  washing  to  remove  the  calcium  chlorid  adhering  to  the  residues  is 
continued  until  the  filtrate  begins  to  pass  through  turbid.  The  residues  are  then 
dried  at  100.  to  110°  and  weighed. 

Finally  the  liquid  in  the  tall  cylinder  containing  the  silt  is  treated  as  follows:  After 
a  considerable  quantity  of  the  liquid  has  been  transferred  from  the  dishes  into  the 
cylinder  20  to  25  cc.  of  a  saturated  solution  of  calcium  chlorid  are  added,  the  liquid 
is  stirred  up  and  allowed  to -stand  for  some  days  until  the  silt  settles  at  the  bottom 
and  the  supernatant  liquid  becomes  clear.  The  clear  solution  is  siphoned  off  and 
fresh  portions  of  the  liquid,  from  the  dishes,  containing  silt  are  transferred  to  the  tall 
cylinder  and  treated  in  the  same  way.  The  silt,  upon  removal  of  the  clear  solution, 
is,  as  was  the  case  with  the  coarser  particles,  washed  with  the  aid  of  a  little  water  into 
a  beaker,  treated  with  1  to  2  cc.  calcium  chlorid,  filtered  through  a  weighed  filter, 
dried,  and  weighed. 

In  obtaining  the  mechanical  constituents  of  the  soil  for  his  experiments  the  author 
had  to  avoid  the  operation  of  boiling  since  he  found  that  plants  develop  better  on 
soils  which  were  subjected  to  boiling  fort)  hours  than  on  the  same  soils  not  so  treated. 
In  order  to  disintegrate  the  small  lumps  he  poured  the  particles  of  the  soils  which 
passed  a  sieve  with  holes  3  mm.  in  diameter  into  a  Schone  apparatus  filled  with  300 
cc.  of  water  and  agitated  them  by  sucking  air  through  the  apparatus.     Passing  the 
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current  of  air  during  4  hours  was  sufficient  for  complete  disintegration  of  the  various 
soils  with  which  tin*  author  experimented.  After  the  agitation  by  the  current  the 
liquid,  together  with  the  sediment,  was  brought  into  a  sieve  with  holes  0.25  nun. 
in  diameter,  where  the  sandy  part  of  the  soil  was  separated.  The  further  treatment 
nl  the  soil  was  according  to  the  Williams  method. 

In  the  author's  experiments  oats  were  raised  in  5  kg.  pots  filled  with  a  mixture 
of  sterile  sand  and  soil  particles  of  different  sizes  prepared  by  the  method  described. 
In  the  first  series  the  mixture  consisted  of  the  sand  and  so  much  of  the  mechanical 
element  (silt,  fine  dust,  medium  dust,  large  dust,  together  with  the  sandy  dust  i  as 
was  obtained  from  2  kg.  of  the  soil.  In  the  second  series  of  experiments  the  neces- 
sary quantity  of  sand  was  mixed  with  normal  soil  and  with  the  same  deprived  of  one 
or  more  of  the  mechanical  grades  of  particles.  In  both  series  of  experiments  the 
soils  used  were  a  clayey  chernozem  and  a  peaty  clay.  The  third  series  of  experi- 
ments was  carried  out  with  equal  quantities  of  the  different  mechanical  elements 
(each  vessel  receiving  250  gm.  of  the  element  in  question  and  4,500  gm.  of  sand). 
Parallel  experiments  in  the  case  of  each  element  were  carried  out  with  nitrogen  and 
potash  and  with  nitrogen  and  phosphoric  acid. 

In  this  series  of  experiments  as  well  as  in  the  following  series  the  mechanical  ele- 
ments of  the  upper  layer  of  a  podzol  soil  and  of  the  parent  rock  under  it  were  inves- 
tigated. The  phosphoric  acid  and  the  potash  in  the  silt  and  coarser  particles,  anil 
the  nitrogen,  phosphoric  acid,  and  potash  in  the  crops  of  oats  obtained  were  deter- 
mined. In  the  fourth  series  of  experiments  sand  and  such  amounts  of  the  corre- 
sponding element  were  used  that  in  the  pots  fertilized  with  nitrogen  and  potash  the 
phosphoric  acid  amounted  to  0.25  gm.,  and  in  the  pots  fertilized  with  nitrogen 
and  phosphoric  acid  the  potash  content  also  amounted  to  0.25  gm. 

The  following  are  some  of  the  conclusi<  »ns  drawn:  ( 1 )  The  total  contents  of  potash, 
phosphoric  acid,  and  nitrogen  in  the  mechanical  elements  of  the  soils  investigated 
decreases  with  the  increase  of  their  size;  (2)  assimilable  substances  for  the  plants  are 
contained  not  only  in  the  silt,  but  also  in  the  coarser  grades;  (3)  since  the  very  fine 
particles  are  present  in  the  majority  of  soils  in  small  quantities  the  fertility  of  soils 
depends  largely  upon  the  coarser  particles;  (4)  the  mechanical  elements  even  of  soils 
of  a  like  geological  origin  are  unlike  in  their  chemical  composition  and  in  the  avail- 
ability of  their  plant  food ;  hence  it  is  impossible  to  judge  of  the  fertility  of  a  soil  from 
its  mechanical  composition. — p.  fireman. 

The  mechanical  analysis  of  soils  and  the  composition  of  the  fractions 
resulting  therefrom,  A.  D.  Hall  (Jour.  Chem.  Soc.  [Loudon],  85  (1904),  No.  501, 
pp.  950-96.3). — The  author  investigated  the  effect  on  the  mechanical  analysis  of  soils 
of  the  preliminary  treatment  with  dilute  acid  followed  by  ammonia,  proposed  by 
Schloesing. 

For  the  separation  into  fractions,  Osborne's  method  of  sedimentation  was  adopted, 
the  soil  being  separated  into  two  fractions  by  sieving  and  into  five  by  sedimentation. 
He  found  that  the  raw  soil  rarely  yielded  as  much  of  the  finest  fraction,  for  which 
the  name  "klay  "  is  proposed,  as  was  given  by  the  same  soil  after  washing  with  acid, 
the  difference  being  greatest  with  soils  rich  in  humus,  the  reason  probably  being  that 
the  humates,  which  act  as  a  weak  binding  material,  are  decomposed  by  this  treat- 
ment.    Soluble  salts,  which  might  interfere,  are  also  removed. 

The  difference  shown  by  the  two  methods,  however,  practically  disappears  when  the 
soil  has  long  remained  unmanured  or  has  been  deflocculated  by  the  continued  use  of 
saline  fertilizers.  The  Schloesing  method  consequently  reveals  the  original  character 
of  the  soil,  irrespective  of  its  manuring. 

Investigations  on  the  absorbent  power  of  cultivated  soils,  C.  Dusserre  and 
T.  BrELER  (Ann.  Agr.  Suisse,  5  (1904),  No.  3,  pp.  110-119,  figs.  6).— The  history  of 
the  study  of  this  property  of  soils  from  the  time  of  its  discovery  by  J.  Gazzeri  in 
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1819  is  briefly  reviewed,  and  experiments  in  glass  cylinders  filled  with  successive  lay- 
ers of  fine  soil  (1  ram.  particles)  separated  l>y  filter  paper  to  test  the  rate  of  absorp- 
tion and  depth  of  penetration  of  phosphoric  acid  in  superphosphate  solution,  and 
potash  in  chlorid  solution,  are  reported.  The  surface  of  the  soil  in  the  glass  cylin- 
ders was  covered  with  a  filter  paper  and  the  solutions  were  poured  on  slowly,  followed 
by  distilled  water,  until  a  given  amount  had  run  out  through  the  tube  at  the  bottom 
of  the  cylinder. 

After  a  period  of  a  month  the  successive  layers  of  soil  were  removed,  dried,  and 
analyzed.  In  the  experiments  three  soils  -siliceous  clay,  calcareous  clay,  and  peat — 
were  used.  Phosphoric  acid  was  applied  at  the  rate  of  3,410  kg.  per  hectare,  the 
potash  at  the  rate  of  2,050  kg.  per  hectare.  The  phosphoric  acid  descended  to  a 
greater  depth  and  a  larger  amount  passed  through  in  case  of  the  peat  than  in  case  of 
the  other  soils,  the  siliceous  clay  standing  next  in  these  respects  and  calcareous  clay 
last.  In  the  latter  all  of  the  phosphoric  acid  was  retained  comparatively  near  the 
surface  and  none  passed  through. 

The  potash  was  more  uniformly  distributed  through  the  different  layers  of  the  soils 
and  in  case  of  peat  was  to  a  large  extent  removed  by  repeated  washing. 

The  results  indicate  in  general  that'96.6  per  cent  of  the  phosphoric  acid  and  72  per 
cent  of  the  potash  applied  on  the  surface  of  soils  is  rendered  insoluble  before  a  depth  of 
8  cm.  is  reached. 

Influence  of  the  humidity  of  the  soil  at  various  periods  of  development  of 
buckwheat  on  the  yield  of  grain,  I.  A.  Pulman  (  Zhur.  Opuitn.  Agron.  [Jour.  Krjjt. 
Laudw.~\,  5  {1904),  No.  1,  pp.  68-72). — Phenological  observations  by  the  author  on 
the  growth  of  buckwheat  during  20  years  have  led  to  the  conclusion  that  good  yields 
of  grain  were  obtained  only  when  there  was  a  sufficient  rainfall  during  the  period 
between  blossoming  and  fruit  forming. 

To  test  the  validity  of  this  conclusion  he  made  the  following  vegetation  experi- 
ments in  1903:  Four  pots  were  used  and  in  all  the  optimum  humidity,  34  per  cent, 
was  at  first  maintained.  The  buckwheat  plants  (six  in  each  pot)  developed  uni- 
formly until  the  period  of  blossoming,  at  the  beginning  of  which  the  humidity  in 
one  pair  of  the  pots  was  maintained  as  before  at  34  per  cent,  while  in  the  other  it 
was  reduced  to  24  per  cent.  As  soon  as  the  seed  began  to  form,  the  humidity  content 
was  again  altered;  in  one  pot  of  the  pair  with  34  per  cent  the  humidity  was  reduced 
to  24  per  cent,  while  in  one  vessel  of  the  pair  with  24  per  cent  the  humidity  was  raised 
again  to  34  per  cent. 

The  larger  total  yield  and  the  greater  number  of  good  seeds  were  obtained  where 
the  abundant  supply  of  water  was  maintained,  and  in  the  author's  opinion  furnishes 
a  complete  corroboration  of  his  conclusion  that  for  the  yield  of  buckwheat  seed  the 
humidity  of  the  soil  during  fruit-building  is  of  primary  importance. — p.  fireman. 

On  the  moisture  of  the  soil,  N.  A.  Dimo  (Pochvovyedenie  [Pidohgie],  6  (1904), 
No.  1,  pp.  45-58). — Observations  were  made  by  the  author  simultaneously  on  meadow 
and  forest  soils  of  the  same  character,  viz,  heavy  clay  alluvium  which  becomes  more 
friable  at  a  depth  of  65  to  85  cm.  and  then  passes  into  a  yellowish-white  river  sand. 
The  surface  is  quite  level,  and  the  underground  waters  are  rather  near  the  surface. 

Twenty-eight  observations  made  during  a  period  of  103  days  (from  May  21  to  Sep- 
tember 1)  at  depths  varying  from  10  to  140  cm.  are  reported.  The  mean  percentages 
of  moisture  to  a  depth  of  25  cm.  was  in  meadow  soil  18.32  per  cent,  in  wood  soil  21.51 ; 
in  the  soil  layer  at  depths  of  50  to  140  cm.,  18.63  in  meadow  soil,  14.29  in  forest  soil; 
the  average  for  all  depths  18.53  in  meadow  soil,  17.30  in  forest  soil. 

From  these  data  the  author  concludes  that  (1)  the  mean  values  of  the  moisture  of 
the  soil  for  the  entire  depth  and  during  the  whole  period  are  very  close  for  both  the 
meadow  and  the  woods  soil;  (2)  the  surface  layer  from  0  to  25  cm.  is  more  moist  in 
the  woods  than  in  the  meadow;   (3)  the  deep  layers,  on  the  contrary,  are  more  moist 


FERTILIZERS.  349 

on  the  meadow,     oilier  observations  indicated  that  the  ground  water  level   was 
reached  in  the  meadow  soil  at  a  depth  of  140  cm.,  but  was  lower  in  the  woods  soil. — 

P.   FIREMAN. 

Alkali  and  the  treatment  of  alkali  lands,  .1.  S.  Burd  {Idaho  Sta.  Bui.  44,  pp. 
355-367). — A  popular  compilation  of  information  on  this  subject  preliminary  to  an 
alkali  survey  of  the  State. 

FERTILIZERS. 

The  fertilizing-  value  of  human  excrement,  J.  Sebblien  (Jour.  Landw.,  52 
(1904),  No.  3,  }>]>.  291-300,  pi.  1). — An  account  is  here  given  of  pot  experiments  dur- 
ing 1902  and  1903  on  oats  grown  in  soil  containing  very  little  humus  and  nitrogen. 
In  one  series  of  experiments  solid  excrement,  mixed  with  ground  peat  and  kept  for 
a  few  weeks  before  application,  was  used.  In  another  series,  urine,  which  had  been 
kept  for  a  few  weeks  and  allowed  to  ferment,  was  experimented  with. 

The  results  of  the  2  years'  experiments  on  the  same  soil  show  that  while  the  urine 
showed  little  fertilizing  value,  the  solid  excrement  was  more  effective  than  nitrate 
of  soda  alone,  thus  demonstrating  not  only  a  high  efficiency  for  the  nitrogen,  but 
also  that  feces  are  of  considerable  value  as  a  source  of  phosphoric  acid  (and  possibly 
of  potash).  The  solid  excrement  was  much  more  effective  than  the  manure  of 
ordinary  domestic  animals. 

On  an  improved  method  of  producing  concentrated  manure  from  human 
refuse,  T.  MACFARLANE  ( [PfOC.  ami  Trims.  Roy.  Sod.  Canada,  2.  kit.,  8  (1902),  Sec.  Ill, 
l>li.  87-95,  dgm.  1). — A  closet  of  special  construction  in  which  dried  peat  moss  is  used 
as  an  absorbent  is  described  and  the  fertilizing  value  of  the  product  obtained  by 
repeated  use  of  the  moss  and  the  dried  mixture  of  moss  and  excrement  is  discussed. 
By  the  method  described  a  minimum  amount  of  absorbent  (not  more  than  one-twen- 
tieth of  the  resulting  manure)  is  used  and  a  product  obtained,  one  sample  of  which, 
in  the  air-dry  condition,  contained  3.16  per  cent  of  nitrogen  (2.42  per  cent  as 
ammonia  ),  2.52  per  cent  of  phosphoric  acid,  and  0.65  per  cent  of  potash.  With  the" 
addition  of  preservative  substances — superphosphate,  sulphate  of  potash,  and  gyp- 
sum— products  of  still  higher  fertilizing  value  were  obtained. 

Salt  as  a  garden  fertilizer,  Giersberg  (Dent.  Landw.  Presse,  31  (1904),  No.  54, 
p.  482;  Jour.  Agr.  Prat.,  n.  ser.,  8  (1904),  No.  28,  pp.  37,  38).—  This  is  a  brief  discus- 
sion of  the  value  and  use  of  salt  as  a  fertilizer  for  vegetables  and  fruits,  in  which  it  is 
shown  that  this  substance  has  a  certain  indirect  effect  in  improving  the  quality  of 
such  crops.  The  maximum  amount  recommended  for  fruit  trees  is  J  to  j  lb.  per 
tree,  according  to  size,  and  for  vegetables  150  to  200  lbs.  per  acre. 

Analyses  of  commercial  fertilizers,  II.  J.  Wheeler,  B.  L.  Hartwell,  and 
J.  W.  Kellogg  (Rhode  Island  Sta.  Bui.  101,  pp.  151-160). — "This  bulletin  contains 
the  analyses  of  such  of  the  commercial  fertilizers  found  on  sale  in  Rhode  Island  in 
19<)4  as  were  branded  especially  for  potatoes  and  vegetables.  It  also  contains  analyses 
of  samples  of  bone,  tankage,  muriate  of  potash,  and  nitrate  of  soda,"  and  notes  on 
valuation. 

Report  on  official  inspection  of  commercial  fertilizers  and  agricultural 
chemicals  during  the  season  of  1903,  ('.  A.  Goessmann  {Massachusetts  Sta.  lijit. 
1903,  pp.  87-97). — A  brief  summary  of  the  work  of  the  year,  containing  a  table  show- 
ing the  average  composition  of  the  fertilizers  examined  and  a  list  of  licensed  dealers 
in  fertilizers. 

Fertilizer  inspection,  C.  D.  Woods  and  J.  M.  Bartlett  (Maine  Sta.  Bui.  105,  )>p. 
101-112). — "This  bulletin  contains  the  analyses  of  samples  collected  by  the  station 
of  the  brands  of  fertilizers  licensed  in  1904." 
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FIELD  CROPS. 

Report  of  the  agriculturists,  W.  I\  Brooks  and  V.  R.  Church  (Massachusetts 
Sta.  Rpt.  190S,  pp.  tlO-149). — The  work  here  reported  is  in  continuation."  of  fertilizer 
experiments  with  Held  and  garden  crops  previously  undertaken  (E.  S.  R.,15,  p.  139). 
The  year's  work  is  briefly  described,  and  the  results  obtained  in  t lie  different  tests 
are  reported  in  detail.     The  more  important  conclusions  are  here  summarized. 

Soy  beans  were  grown  in  connection  with  the  comparison  of  different  substances 
as  sources  of  nitrogen.  Nitrate  of  soda  ranked  relatively  lower  this  year  than  in 
most  previous  years.  As  compared  with  the  no-nitrogen  plats,  the  various  substances, 
based  on  the  results  of  this  season,  ranked  in  the  following  order:  Barnyard  manure, 
nitrate  of  soda,  dried  blood,  and  sulphate  of  ammonia.  The  general  average  to  date, 
based  on  the  increase  over  the  no-nitrogen  plats,  ranks  the  materials  as  follows: 
Nitrate  of  soda,  100;  barnyard  manure,  77.8;  dried  blood,  65.1,  and  sulphate  of 
ammonia,  63.6. 

The  results  of  the  year  indicate  that  liigh-grade  sulphate  of  potash  is  superior  to 
muriate  of  potash  for  potatoes.  The  two  salts  gave  practically  equal  yields  when 
used  for  soy  beans.  An  untoward  season  vitiated  the  results  with  cabbages  and 
onions. 

For  the  last  6  years  nitrate  of  soda,  sulphate  of  ammonia,  and  dried  blood,  in 
amounts  furnishing  60  lbs.  of  nitrogen  per  acre,  have  been  used  in  addition  to  30 
tons  of  barnyard  manure  per  acre  as  applications  for  garden  crops.  For  the  early 
crops,  including  dandelions,  strawberries,  peas,  and  beets,  dried  blood  ranked  first, 
nitrate  of  soda  second,  and  sulphate  of  ammonia  third;  while  for  the  late  crops, 
including  late  cabbages,  turnips,  celery,  tomatoes,  and  squashes,  nitrate  of  soda 
ranked  tirst,  dried  blood  next,  and  sulphate  of  ammonia  last.  Sulphate  and  muriate 
of  potash  were  tested  in  connection  with  the  applications  just  described,  and  the 
results  for  the  year  indicated  the  sulphate  to  be  better  for  strawberries,  tomatoes, 
cucumbers,  celery,  and  turnips,  while  the  muriate  gave  slightly  better  results  with 
dandelions,  peas,  and  beets. 

The  following  potash  salts,  in  applications  supplying  165  lbs.  of  actual  potash  per 
acre,  were  tested  on  clover  mixed  with  timothy:  High-grade  sulphate,  low-grade  sul- 
phate, kainit,  muriate,  nitrate,  carbonate,  and  silicate.  The  high-grade  sulphate  gave 
the  best  yields  of  clover,  being  closely  followed  by  the  silicate,  carbonate,  low-grade 
sulphate,  and  nitrate.  The  heaviest  timothy  was  produced  by  the  kainit  and 
muriate.  The  potash  salts  containing  chlorin,  especially  kainit,  were  injurious  to 
the  clover. 

Different  phosphates  applied  in  amounts  giving  96  lbs.  of  actual  potash  per  acre 
were  used  this  year  in  growing  cabbages.  Those  giving  satisfactory  results  ranked 
as  follows:  Dissolved  bone  meal,  South  Carolina  rock  phosphate,  raw  bone  meal, 
phosphatic  slag,  steamed  bone  meal,  and  dissolved  boneblack.  Tennessee  phosphate, 
apatite,  and  Florida  soft  phosphate  proved  much  inferior  to  all  others. 

The  season  was  unfavorable  to  the  soil  test  with  corn,  but  the  results  showed  that 
potash  gave  a  much  greater  increase  in  crop  than  any  other  plant-food  element. 
The  results  of  a  soil  test  with  mixed  grass  and  clover  demonstrated  the  need  of 
nitrate  of  soda  for  grass,  and  also  indicated  a  strong  tendency  to  render  the  soil 
acid  by  the  continued  use  of  nitrate  of  soda  and  muriate  of  potash.  In  this  experi- 
ment lime  produced  a  marked  result  in  increasing  the  proportion  of  timothy  in  a 
mixture  of  timothy,  redtop,  and  clover. 

Grass  plats  receiving  the  first  year  8  tons  of  barnyard  manure  per  acre,  the  second 
year  1  ton  of  wood  ashes,  and  the  third  600  lbs.  of  ground  bone  and  200  lbs.  of 
muriate  of  potash  as  a  fertilizer  rotation  gave  this  year  an  average  yield  of  8,104  lbs. 
of  hay  per  acre  in  2  crops.  A  portion  of  the  field  reseeded  last  year  yielded  8,546.5 
lbs.,  as  compared  with  6,243  his.  fortheportion  not  reseeded.     On  one  plat  reseeding 
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almost  doubled  the  yield  of  hay.  The  average  yield  of  the  field  since  1898  is  6,597 
lbs.  of  hay  per  acre;  and  the  average  yield  when  top-dressed  with  manure  6,827 
lbs.;  with  wood  ashes,  6,427  lbs.;  and  with  bone  and  potash,  6,562  lbs. 

Winter  and  spring  applications  of  barnyard  manure  were  again  compared,  with 
the  advantage  slightly  in  favor  of  the  winter  application.  This  result  is  considered 
due  to  the  ground  remaining  unfrozen  under  the  snow,  and  that  there  was  practi- 
cally no  wash  over  the  surface. 

Annual  report  of  the  Dumraon  Experimental  Farm  for  the  year  1902-3, 
I>.  X.  Mookkiui  (Dept.  Land  Records  and  Agr.,  Bengal,  Ann.  J!/>t.  Dumraon  Expt.  Farm 
1902-8,  pp.  9). — A  brief  historical  note  on  the  farm  is  given,  and  analyses  of  the 
surface  and  subsoil  of  the  farm  and  a  statement  showing  the  distribution  of  rainfall 
fi  >r  the  year  are  presented.     The  results  of  different  experiments  are  briefly  reported. 

Fertilizer  experiments  were  conducted  to  ascertain  the  relative  merits  of  different 
fertilizers  on  paddy,  wheat,  and  sugar  cane.  The  best  yield  of  paddy  was  obtained 
from  the  use  of  19  maunds  a  of  cow  manure  and  4  rnaunds  of  castor  cake  per  acre. 
The  returns  from  this  plat  were  closely  followed  by  the  yield  on  a  plat  receiving 
ashes  of  dung  at  the  rate  of  38  maunds  per  acre.  Sun  hemp  used  as  a  green  manure 
gave  almost  as  good  results  as  the  use  of  38  maunds  of  cow  manure  alone.  The 
results  of  the  experiments  with  wheat  were  largely  in  favor  of  the  use  of  125  maunds 
of  cow  manure.  Indigo,  sun  hemp,  kurthi,  and  mung  sown  the  second  week  of  July 
and  plowed  under  for  green  manure  the  second  week  of  August,  did  not  give  very 
good  results,  indigo  being  the  only  one  netting  a  small  profit.  Sugar  cane  was 
damaged  by  white  ants  and  no  results  are  reported. 

Umballa  potatoes  were  planted  to  compare  the  results  from  whole  tubers  and  cut- 
tings as  seed.  The  whole  tubers  yielded  at  the  rate  of  9,200  lbs.  per  acre,  and  the 
cuttings  at  the  rate  of  8,200  lbs. 

Twenty-nine  varieties  of  paddy  were  grown  for  comparison  and  the  largest  yield 
of  I  loth  grain  and  straw,  being  2,700  and  10,440  lbs.,  respectively,  was  obtained  from 
Sukarel,  a  Bombay  variety. 

Twenty-six  varieties  of  hard  and  soft  wheat,  including  Indian  and  Australian 
varieties,  were  under  test  and  the  results  are  shown  in  a  table.  A  soft  white  wheat 
from  the  United  Provinces  of  Agra  and  Oudh  led  in  yield  of  both  grain  and  straw, 
being  3,096  and  4,320  lbs.,  respectively. 

Of  8  varieties  of  sugar  cane  Khari  and  Hullu  Cabu  led  in  yield.  Thin  canes  gave 
the  best  results. 

Six  varieties  of  oats  were  sown  the  last  week  of  October,  and  of  these  the  local 
variety  and  Canadian  Welcome  were  harvested  the  second  week  of  March,  and  New 
Zealand,  White  Canadian,  and  Algerian  the  second  week  of  April.  The  local  variety 
was  the  most  prolific,  leading  in  yield  with  4,800  lbs.  of  grain  and  6,400  lbs.  of  straw 
per  acre.  Canadian  Welcome  gave  a  yield  of  2,400  lbs.  of  grain  and  4,800  lbs.  of 
straw.     The  other  varieties  gave  unprofitable  yields  of  grain. 

Three  varieties  of  American  sweet  potatoes  were  compared  with  the  local  variety, 
and  the  yields  obtained  per  acre  were  as  follows:  New  Jersey  8,000,  Mansimond 
5,700,  Virginia  4,800,  and  the  local  variety  6,400  lbs. 

A  number  of  forage  and  other  crops  were  tested  and  brief  notes  are  given  on  this 
work. 

Annual  report  of  the  Burdwan  Experimental  Farm,  1902-3,  D.  N.  Moo- 
kerji  (Dept.  Lainl  Records  and  Agr.,  Bengal,  Aim.  li/it.  Burdwan  Expt.  Farm  1902-3, 
}>p.  10) . — A  brief  description  of  the  farm  and  a  record  of  the  rainfall  during  the  year 
are  given,  and  the  results  of  experiments  are  reported.  Similar  experiments  have 
been  previously  noted  (E.  S.  R.,  15,  p.  463). 

"Legal  maund  of  India  about  82  lbs. 
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The  results  with  different  manures  were  again  in  favor  of  bone  meal  and  Si  Itpeter. 
Where  the  different  fertilizers  were  applied  in  quantities  furnishing  50  lbs.  of  nitro- 
gen per  acre,  the  net  profit  was  not  very  high.  Green  manuring  with  jute  and  sun 
hemp  i  ( 'rotatoria  juncea  I  produced  larger  yield*  than  the  application  of  50  maunds  of 

cow  manure.  Paddy  sown  at  the  rate  of  30  lbs.  per  acre  yielded  3,030  lbs.  of  grain 
and  6,254  lbs.  of  straw:  while  a  sow  ing  at  the  rate  of  tit'  11  is.  per  acre  yielded  2,983  lbs. 
of  grain  and  8,129  lbs.  of  straw.  Among  6  varieties  of  paddy  from  different  sources 
Sukhavel  and  Kamode,  both  Bombay  varieties,  gave  the  most  promising  results. 

The  results  with  potatoes  show  that  castor  cake  applied  alone  gave  the  largest 
yield.  Rape  cake  and  saltpeter  gave  a  larger  yield  than  rape  cake  alone.  From  the 
data  obtained  saltpeter  is  regarded  as  an  unsuitable  fertilizer  for  potatoes.  The  only 
profitable  applications  were  farm-pitted  cow  manure,  castor  cake,  and  castor  cake  and 
saltpeter.  Green  manuring  either  with  or  without  other  fertilizers  was  also  profit- 
able. "Whole  tubers  gave  a  better  yield  than  cuttings.  Five  varieties  varied  in  yield 
from  8,820  lbs.  to  21,156  lbs.  per  acre.     Patna  stood  first  in  yield  and  profit. 

The  Woburn  field  experiments,  1902,  J.  A.  Voelcker  (Jour.  Roy.  Agr.  Sue. 
England,  64  (1903),  pp.  328-347,  Jigs.  4)- — These  experiments  are  in  continuation  of 
previously  reported  work  (E.  S.  R.,  15,  p.  765). 

The  results  with  growing  wheat  and  barley  continuously  under  different  annual 
fertilizer  treatment  are  tabulated  and  discussed.  The  fertilizers  used  in  this  con- 
nection were  ammonia  salts,  or  equal  quantities  of  sulphate  of  ammonia  and  muriate 
of  ammonia  containing  50  lbs.  of  ammonia;  nitrate  of  soda  furnishing  as  much  nitro- 
gen as  50  lbs.  of  ammonia;  and  mixed  minerals  consisting  of  3.5  cwt.  of  superphos- 
phate of  lime,  200  lbs.  of  sulphate  of  potash,  100  lbs.  of  sulphate  of  soda,  and  100  lbs. 
of  sulphate  of  magnesia  per  acre.  Rape  cake  was  applied  in  quantities  furnishing 
50  or  100  lbs.  of  ammonia,  and  barnyard  manure  in  quantities  furnishing  200  lbs.  of 
ammonia  per  acre. 

In  the  tests  with  wheat  this  year  nitrate  of  soda  applied  alone  gave  25  bu.  per 
acre,  or  1.5  bu.  more  than  the  average,  and  where  mixed  minerals  were  given  with 
it,  35.8  bu.  per  acre  were  obtained;  but  doubling  the  quantity  of  the  nitrate  in  this 
combination  gave  a  smaller  yield.  Ammonia  salts  gave  much  less  satisfactory  results 
than  nitrate  of  soda,  but  the  plat  which  had  received  lime  at  the  rate  of  2  tons  per 
acre  in  1897,  yielded  8  bu.  more  than  the  plat  which  this  season  had  received 
ammonia  salts  alone.  The  nitrate  of  soda  plat  also  gave  better  results  than  ammonia 
salts  and  minerals,  and  ammonia  salts  doubled  in  quantity.  Barnyard  manure  gave 
the  best  yield,  39.4  bu.  per  acre,  being  followed  by  the  larger  application  of  rape 
cake  with  37.5  bu. 

Hallett  Pedigree  barley  was  grown  this  season  in  these  fertilizer  tests.  Ammonia 
salts  without  lime  gave  low  yields,  less  than  1  bu.  per  acre  being  obtained  when 
used  alone.  With  the  addition  of  lime  applied  in  1897,  the  yield  was  29.6  bu. ;  while 
with  mineral  manures  they  gave  a  yield  of  51.4  bu.  per  acre.  The  highest  returns, 
53.4  bu.  per  acre,  were  obtained  from  the  plat  receiving  minerals  annually  and  a 
double  quantity  of  ammonia  salts  every  other  year,  including  1902.  The  barnyard 
manure  plat  yielded  49.8  bu.  and  the  heavily  fertilized  rape-cake  plat,  48.3  bu.  per 
acre. 

In  rotation  experiments  a  fourth  successive  barley  crop  grown  without  manure 
yielded  at  the  rate  of  from  16  to  32.1  bu.  per  acre.  The  rotation  test  in  progress  on 
Lansome  Field  resulted  in  the  best  yield  of  barley  on  the  plats  receiving  decorticated 
cotton  cake  as  a  top  dressing.  The  use  of  maize  meal  remained  without  effect. 
Mustard,  rape,  and  tares  were  grown  on  this  same  held  for  green  manuring.  One- 
half  of  each  plat  was  fertilized  at  the  rate  of  3  cwt.  of  superphosphate  and  2  cwt.  of 
kainit  per  acre. 

Mustard  made  a  much  better  growth  than  the  other  crops,  and  the  results  for  6 
vears  show  that  the  mustard  has  been  a  more  effective  green  manure  than  the  tares. 
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This  season  the  mustard  plants  on  the  fertilized  portions  of  the  plats  were  practically 
all  healthy,  while  those  on  the  unfertilized  portions  were  greatly  affected  by  finger- 
and-toe  disease.  It  is  not  known  whether  or  not  this  result  was  due  to  the  fertilizers 
applied.     The  first  cutting  of  mustard  in  1902  yielded  6,888  Lbs.  of  green  crop  per 

acre,  and  the  corresponding  cutting  of  tares  8,463  ll>s.  These  yields  furnished  27 .5 
and  60.1  lbs.  of  nitrogen  pet  acre,  respectively. 

Tests  of  2  grass  mixtures  consisting  of  grasses  and  clovers  together  with  certain 
deep-rooting  plants,  such  as  chicory,  burnet,  and  kidney  vetch,  are  described.  The 
rotation  consists  of  pasture  4  or  5  years  and  roots,  cereals,  and  roots  each  1  year,  aftei 
which  the  land  is  again  seeded  to  grass  in  a  cereal  crop.  This  year  was  a  first  season 
for  the  grass  crop,  and  the  yields  were  over  3  tons  7  cwt.  for  one  mixture,  and  over 
2  tons  is  cwt.  for  the  other. 

Experiments  on  the  prevention  of  potato  diseaseon  Lansome  Field  in  1902  showed 
that  where  potatoes  were  sprayed  July  24  with  a  mixture  consisting  of  20  lbs.  of 
sulphate  of  copper,  20  lbs.  of  lime,  and  100  gal.  of  water,  there  were  never  more  than 
2  cwt.  of  diseased  tubers  per  acre  as  compared  with  17  cwt.  for  the  unsprayed  crop. 
Spraying  appeared  to  prolong  the  period  of  growth  and  to  increase  the  starch  assimila- 
tion. In  connection  with  this  experiment,  manure  from  bullocks  fed  linseed  cake 
and  decorticated  cotton  cake  was  more  effective  than  manure  from  bullocks  fed 
beans,  oats,  and  wheat. 

Fresh  lime  at  the  rate  of  2  tons  per  acre  seemed  more  effective  in  reducing  finger- 
and-toe  disease  in  turnips  than  either  gas  lime,  finely  ground  lime,  or  lime  treated 
with  carbolic  acid  applied  at  the  same  rate.  Basic  slag  at  the  rate  of  10  cwt.  per  acre 
was  not  as  effective  as  the  different  forms  of  lime. 

Cooperative  field  experiments,  1903  (Jour.  !></>/,  Agr.and  Tedk.  Instr.  Ireland, 
f  i  1904),  No.  ■!,  pp.  469-510). — Similar  experiments  were  made  in  1902  (E.  S.  R.,  15, 
]i.  664  ).  In  a  variety  test  Archer  Chevalier  barley,  as  in  previous  years,  gave  a  better 
average  yield  than  either  I  roldthorpe  or  Standwell,  but  in  quality  it  was  inferior  to 
these  varieties.  Goldthorpe  and  Standwell  mature  better  than  Archer  Chevalier  in 
unfavorable  ripening  weather,  but  are  subject  to  loss  through  the  dropping  off  of  the 
heads. 

The  results  of  fertilizer  experiments  with  Archer  (  hevalier  showed  but  a  nominal 
profit,  and  indicated  that  in  general  each  farm  needs  its  individual  fertilizer  treat- 
ment. For  soils  in  a  low  state  of  fertility  the  application  used,  consisting  of  1  cwt.  of 
sulphate  of  ammonia,  3  cwt.  of  superphosphate,  ami  2  cwt.  of  kainit,  was  productive 
of  good  results. 

In  a  second  series  of  tests  Archer  Chevalier  gave  a  better  yield  and  a  higher  return 
than  Carton  Brewers'  Favorite,  Carton  Invincible.  Hallett  Pedigree,  and  Scotch 
Chevalier.  In  previous  years  Hallett  Pedigree  and  Scotch  Chevalier  were  much 
superior  in  quality  in  certain  counties.  The  Garton  varieties  stood  low  in  money 
value  per  acre,  but  in  quality  and  manner  of  ripening  they  ranked  above  the  Cheva- 
lier varieties. 

A  fertilizer  tot  was  made  on  the  same  farms  with  1  cwt.  of  sulphate  of  ammonia 
and  3  cwt.  each  of  superphosphate  and  kainit  per  acre,  applied  in  different  combina- 
tions. Sulphate  of  ammonia  given  alone  invariably  retarded  the  ripeningand  showed 
a  tendency  of  producing  a  late  second  growth,  especially  during  a  wet  season.  Super- 
phosphate and  sulphate  of  ammonia  given  together  produced  a  very  profitable  aver- 
age increase.  The  addition  of  kainit  to  the  mixture  had  but  little  effect.  The  use 
of  superphosphate  and  kainit  had  a  very  marked  effect  upon  the  quality  of  the  grain. 

Fertilizer  experiments  on  meadowsare  reported  and,  based  on  the  results  obtained, 
a  general  application  of  1  cwt.  of  nitrate  of  soda,  2  cwt.  of  superphosphate,  and  2 
cwt.  of  kainit  per  acre  for  meadow  lands  is  recommended. 
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The  most  profitable  application  for  potatoes  consisted  of  15  tons  of  barnyard 
manure,  1  cut.  of  sulphate  of  ammonia,  4  cwt.  of  superphosphate,  and  1  cut.  of 
muriate  of  potash.  Without  the  muriate  of  potash  the  profit  was  reduced  about  £1 
per  acre,  and  the  omission  of  superphosphate  caused  a  further  reduction  of  34  shil- 
lings. In  a  variety  test,  Up-to-Date  and  Beauty  of  Bute  led  in  yield  and  produced  5 
tons  per  acre  more  than  Reliance,  which  ranked  last  among  the  10  varieties  grown. 

Fodder  beets,  treated  the  same  as  the  year  before,  produced  good  yields  with  the 
use  of  15* tons  of  barnyard  manure  per  acre,  but  the  addition  of  a  complete  applica- 
tion of  commercial  fertilizers  to  the  manure  again  proved  profitable.  Four  cwt.  of 
salt  substituted  fori'  cut.  of  kainit  in  this  application  increased  the  yield  by  24  cut. 

Kainit  used  alone  as  a  fertilizer  for  oats  has  given  poor  results  for  3  successive 
years.  The  best  result  was  obtained  from  the  use  of  1  cwt.  of  sulphate  of  ammonia, 
3  cwt.  of  superphosphate,  and  3  cwt.  of  kainit,  The  variety  test  resulted  in  favor  of 
Goldfinder,  Canadian  Banner,  and  Waverley,  the  3  varieties  being  practically  equal 
in  their  yields. 

A  complete  application  of  commercial  fertilizers  for  turnips  proved  better  than  an 
incomplete  mixture.  The  results  with  barnyard  manure  were  similar  to  those  of  the 
previous  year. 

Report  of  investigations  at  the  Highmore  Station  for  1903,  W.  A.  Wheeler 
(South  Dakota  Sin.  Bui.  84,  pp.  3-8). — An  account  of  the  growth  at  the  station  of  a 
number  of  varieties  of  grasses,  alfalfa,  millets,  sorghums,  corn,  rape,  and  kale.  Of 
3  varieties  of  alfalfa  the  heaviest  yield,  3,642  lbs.  of  hay  per  acre,  was  afforded  by 
Samarkand  sown  in  1900.  Siberian  millet  gave  the  best  yield  of  5  varieties  tested, 
namely,  5,410  lbs.  per  acre.  Of  the  sorghums,  Amber  Cane  and  Wisconsin  Early 
Amber  yielded  over  5  tons  each  of  cured  cane  per  acre.  Branching  Doura  yielded 
5,370  lbs.;  Jerusalem  corn,  2,197  lbs.;  Earliest  Katir  corn,  4,430  lbs.;  milo  maize, 
5,650  lbs.;  and  teosinte,  4,340  lbs.  per  acre. 

Early  Huron  Dent  corn  yielded  at  the  rate  of  18J  bu.  per  acre;  Yellow  Dent  corn, 
21  bu.  per  acre;  Squaw  corn,  23i  bu.  per  acre;  Queen  of  the  North,  King  of  the 
Earliest,  and  Reid  Yellow  Dent  ripened  from  one-fourth  to  one-third  of  a  crops 
Iowa  Gold  Mine,  Early  Giant  White,  Wisconsin  White  Dent,  and  Riley  Favorite 
corn  did  not  ripen.  Superior  fodder  corn  yielded  at  the  rate  of  about  23J  tons  of 
green  fodder,  or  7§  tons  of  cured  fodder  per  acre.  Rape  yielded  from  3|  to  4f  ton, 
per  acre,  and  kale  at  the  rate  of  6J  tons  of  green  fodder  per  acre. 

References  to  recent  work  on  plant  breeding,  C.  Fhuwirth  (Jour.  Landir.. 
Fr2  (1904),  No.  3,  pp.  269-290). — References  are  given  to  31  recent  articles  on  plant 
breeding  in  connection  with  different  crops.  Each  reference  is  accompanied  by  a 
brief  abstract  of  the  particular  article.  A  previous  list  of  similar  references  is  noted 
in  E.  S.  R,,  15,  p.  770. 

Reports  on  the  third  and  fourth  years'  breeding  experiments  with  root  crops 
at  Danish  plant  experiment  stations,  1902-3,  L.  Helweg  (Tidsskr.  Landbr. 
Planteavl,  11  (1904),  pp.  1-20,  324-364).—  The  reports  contain  the  usual  accounts  of 
the  plant-breeding  experiments  with  Elvetham  and  Eckendorfer  mangolds,  and  with 
Yellow  Tankard,  Funen  Bortfelder,  Bulloch,  and  New  Bronze  turnips  during  the 
years  1902  and  190,°,.  A  paper  on  Breeding  Centers  for  Fodder  Beets,  by  the  author, 
and  the  discussion  of  the  same  is  also  given. 

The  yields  of  roots  and  of  dry  matter  per  tondeland  were  determined  in  the  crops 
produced  from  the  different  varieties,  and  these  were  scored  for  uniformity  of  shape 
in  the  roots  grown  therefrom.  The  seed  produced  from  the  various  strains  was  sepa- 
rated into  three  classes,  according  to  its  quality.  The  improvement  in  the  quality  of 
the  seed  of  root  crops  placed  on  the  Danish  market  is  illustrated  by  the  fact  that  in 
the  spring  of  1900,  at  the  beginning  of  these  experiments,  only  35,770  lbs.  of  seed  of 
first-class  strains  were  on  the  market,  against  about  350,000  lbs.  in  the  spring  of 
1904. — f.  w.  WOLL. 
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Summary  of  press  bulletins,  J.  Fields  (  Oklahoma  Shi.  Rpt.  1904,  l>l>-  -4-40). — 
Results  obtained  at  the  station  from  year  to  year  in  different  lines  of  work  are  briefly 
noted  and  summarized.  The  average  results  for  4  years  show  that  wheat  sown  about 
September  15  and  October  15  yielded  31.82  and  31.06  bu.  per  acre,  respectively, 
while  wheat  sown  about  November  15  averaged  for  3  years  only  20.49  bu.  per  acre. 
The  average  results  for  4  years  on  land  plowed  at  different  dates  are  in  favor  of  early 
plowing,  the  yields  of  wheat  being  30,  27.7,  and  25.65  bu.  per  acre  from  July,  August, 
and  September  plowing,  respectively. 

On  a  plat  of  1  acre  wheat  has  been  grown  continuously  since  1893.  One-half  of 
the  plat  received  15  tons  of  barnyard  manure  per  acre  in  the  fall  of  1898  and  another 
application  at  the  rate  of  11  tons  per  acre  in  the  fall  of  1899.  Since  then  no  manure 
or  fertilizer  has  been  applied.  The  yield  for  the  year  1902-3  was  27.6  bu.  for  the 
m  mured  portion  and  20.3  bu.  for  the  unmanured  portion  of  the  plat,  and  the  aver- 
aye  per  acre  for  5  years,  30.02  and  18.74  bu.,  respectively. 

Since  1892  over  250  varieties  of  wheat  have  been  tested  at  the  station,  and  out  of 
this  list  25  were  grown  during  the  past  season.  Red  Russian,  Missouri  Blue  Stem, 
Pickaway,  Early  Red  Clawson,  German  Emperor,  New  Red  Wonder,  Big  English, 
Sibley  New  Golden,  Crimean,  Paris,  and  Fultzo-Mediterranean  yielded  from  36  to 
39.5  bu.  per  acre;  Fulcaster,  Early  Ripe,  Turkey,  Oregon  Red,  and  Gypsy  Amber, 
from  33  to  36  bu.  per  acre,  and  Fultz,  Eversaw,  and  Weissenburg,  from  30  to  33  bu. 
per  acre. 

Experiments  in  pasturing  wheat,  begun  in  the  fall  of  1902,  have  so  far  shown  that 
light  winter  pasturing  reduces  the  yield  but  little,  while  late  spring  pasturing  causes 
a  marked  reduction  in  the  yield  of  both  grain  and  straw.  A  plat  not  pastured 
yielded  23.2  bu.  of  grain  and  1.49  tons  of  straw  per  acre,  while  a  plat  pastured  lightly 
during  the  winter  and  late  in  the  spring  yielded  only  10.7  bu.  of  grain  and  0.83  ton 
of  straw  per  acre. 

The  average  yields  of  Kafir  corn  for  4  years  amounted  to  4,422  lbs.  of  stover  and 
1,506  lbs.  of  grain,  and  of  Indian  corn  1,951  lbs.  of  stover  and  622  lbs.  of  grain  per  acre. 

Notes  are  given  on  seeding  wheat,  growing  oats,  selecting  seed  corn  as  well  as 
Kafir  corn  and  cotton  seed,  and  the  growing  of  rape  and  Bermuda  grass. 

Notes  on  agriculture  in  the  United  States,  F.  Brettreich  (  Vrtljschr.  Bayer. 
Landw.  Hal.,  9  (1904),  No.  2,  app.,  }>p.  125). — This  contains  statistical  matter  com- 
piled from  various  sources,  and  the  author's  observations  on  the  different  lines  of 
agriculture  in  the  United  States. 

Grazing  problems  in  the  Western  States,  E.  V.  Wilcox  (Out  West,  19  (1908), 
No.  4,  /'/'•  444-449). — Attention  is  called  to  the  intimate  relationship  between  the 
development  of  the  range  stock  business  and  the  system  of  management  and  the 
condition  of  the  range.  Great  deterioration  in  range  conditions  has  been  noted  in  a 
number  of  localities,  and  a  system  of  leasing  the  public  domain  is  recommended  as 
a  means  of  preventing  the  wanton  destruction  of  the  grazing  lands. 

Alfalfa  in  New  York,  J.  L.  Stone  (Xeir  York  Cornell  Sta.  Bui.  .'.'1,  pp.  14,  figs. 
2). — This  bulletin  discusses  the  damage  to  alfalfa  fields  in  New  York  resulting  from 
the  severe  winter  of  1903-4,  and  presents  suggestions  regarding  the  culture  of  the 
crop. 

Alfalfa  or  lucern,  J.  H.  Grisdale,  F.  T.  Shitt,  and  J.  Fletcher  ( ( 'anada  <  'ent. 
Expt.  Farm  Bui.  4<:,  \<l>-  19,  [>h.  ..',  figs.  4)- — This  bulletin  discusses  the  culture  and 
uses  of  alfalfa,  points  out  its  value  as  a  fodder  and  a  fertilizer,  and  treats  the  subject 
from  a  botanical  and  historical  standpoint.  The  results  obtained  at  the  Canada 
Experimental  Farms  with  this  crop  are  reviewed,  and  its  composition  as  a  fodder 
and  fertilizer  is  compared  with  that  of  other  forage  crops. 

Manurial  experiments  with  barley  (Jour.  Bd.  Ayr.  [London],  11  (1904),  No.  /, 
pp.  211-214). — These  experiments  were  made  at  the  Midland  Dairy  Institute  in  1903. 
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Nitrate  of  soda  was  applied  at  the  rale  of  either  1  or  2  cuts,  per  acre,  and  super- 
phosphate  and  kainitat  the  rate  of  either  2  or  4  cuts.  An  application  of  1  cwt.  of 
nitrate  of  soda  and  2  cwt.  each  of  superphosphate  and  kainit  per  acre  served  as  a 
standard  for  comparison.  Doubling  the  quantity  of  nitrogen  increased  the  average 
yield  by  3  cwt.  47.5  lbs.  per  acre,  and  doubling  the  quantity  of  kainit  gave  an  increase 
of  only  85.5  lbs.  The  larger  dressingsof  superphosphates  diminished  the  yield  about 
25.5  His.  per  acre.  The  largest  crops  were  obtained  on  the  plats  receiving  2  cwt.  of 
nitrate  <>f  soda  per  acre.  No  difference  was  observed  in  the  quality  of  the  barley 
from  the  various  plats. 

A  fertilizer  experi nt  with  barley  carried  out  by  the  Yorkshire  College  indicated 

that  a  complete  application  of  commercial  fertilizers  gives  the  best  results,  the  best 
yield,  the  lowest  percentage  of  nitrogen,  the  highest  proportion  of  potash,  the  high- 
est proportion  of  extract,  and  the  highest  diastatic  capacity  being  all  in  its  favor. 

The  influence  of  early  and  late  spring  plowing  upon  corn  production,  M. 
Quiroga  (Ohio  State  Univ.  Bui,  8.  ser.,  No.  2S  (Ayr.  Ser.  No.  1),  pp.  23,  charts 8).— 
Land  was  plowed  for  corn  on  April  7  and  10  and  on  June  3.  The  corn  was  planted 
June  4. 

The  effect  of  early  and  late  plowing  on  soil  moisture,  available  nitrogen,  and  soil 
temperature  was  studied.  The  early-plowed  land  yielded  on  an  average  6.6  bu.  more 
per  acre,  showed  a  greater  moisture-holding  capacity,  especially  in  the  surface  foot, 
and  contained  much  more  available  nitrogen  and  a  greater  amount  of  water  than 
the  late-plowed  land.  The  yield  showed  a  close  relation  to  the  amount  of  moisture 
and  of  available  nitrogen  in  the  soil  during  the  season.  On  this  particular  soil  a 
moisture  content  below  12  per  cent  caused  the  leaves  of  many  plants  to  curl  early  in 
the  day,  turned  the  plant  yellow,  and  interfered  more  or  less  with  its  growth. 

Nitrification  took  place  with  a  gradually  decreasing  intensity  at  1,  2,  and  3  ft.  in 
depth.  The  surface  foot  of  the  early-plowed  land  contained  twice  the  seasonal  aver- 
age amount  of  available  nitrogen  found  on  the  late-plowed  land.  Furthermore,  the 
available  nitrogen  in  the  surface  foot  of  the  early-plowed  field  was  4  times  the  quan- 
tity in  either  the  second  or  third  foot  of  the  early  or  late  plowed  plats. 

The  late-plowed  soil  showed  the  higher  mean  soil  temperature  during  the  entire 
season  and  the  low  mean  soil  temperature  of  the  early-plowed  land  was  accompa- 
nied throughout  the  season  by  a  greater  amount  of  moisture  and  available  nitrogen. 
The  author  states  that  a  high  temperature  is  not  always  followed  by  a  high  rate  of 
nitrification,  and  he  believes,  therefore,  that  the  process  of  nitrification  is  depend- 
ent upon  the  rate  relation  between  the  water  content  and  the  temperature  of  the  soil, 
provided  other  factors  are  favorable. 

Corn  culture  at  Ivoloina,  (i.  Duchene  {Agr.  Prat.  Pays  Chauds,  3  (1904),  No. 
17,  pp.  H12-616). — Corn  was  planted  at  the  experiment  station  at  Ivoloina,  Mada- 
gascar, between  rows  of  castilloa.  The  crop  planted  March  21  matured  in  110  days 
and  yielded  at  the  rate  of  3,276  kg.  of  shelled  corn  per  hectare.  The  castilloa  plants 
grew  vigorously  and  developed  symmetrically  so  long  as  they  were  protected  by  the 
corn,  but  when  this  was  removed  their  development  on  the  side  toward  the  prevail- 
ing winds  was  materially  reduced. 

The  commercial  cotton  crops  of  1900-1901,  1901-2,  and  1902-3,  J.  L. 
W atkins  (  U.  S.  Dept.  Agr.,  Bureau  of  Statistics  Bui.  28,  pp.  88). — Statistics  with  ref- 
erence to  the  commercial  cotton  crops  of  these  years  are  given,  and  the  commercial 
crops  of  1900-1901  and  1901-2  in  each  of  the  cotton-growing  States  are  compared. 
The  consumption  of  cotton  in  the  United  States  and  the  world  and  the  total  value 
of  cotton  ci'ops  in  this  country  are  discussed.  The  shipments  made  in  the  different 
States  in  1902-3  are  recorded  for  each  railroad  station.  The  cost  of  picking  cotton 
in  the  different  years  is  given,  and  the  exports  and  imports  of  cotton  for  the  United 
States  during  the  period  are  shown  in  tables.  The  cotton  industry  of  Brazil  is  briefly 
described. 
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Quantity  of  cotton  ginned  in  the  United  States  (  U.  S.  Dept.  Com.  and  Labor, 
Bureau  of  the  <  \  nsus  Bui.  10,  pp.  56,  maps  14  ).— This  bulletin  is  a  reporl  of  the  cotton 
crop  grown  in  1903,  accompanied  by  comparative  statistics  of  the  crops  for  the  years 
1899  to  1902,  inclusive.  The  statistics  presented  cover  the  quantity  of  cotton  ginned 
from  the  growth  of  each  year  as  distinguished  from  the  quantity  marketed  from 
September  1  to  August  31.  In  addition  the  bulletin  gives  the  quantity  of  cotton 
reclaimed  by  thrashing  cotton  boll?,  the  vitality  of  which  was  destroyed;  an  estimate 
of  the  quantity  destroyed  by  the  boll  weevil  and  of  its  influence  on  the  cotton  pro- 
duction of  the  infested  district  of  Texas:  and  the  distribution  by  States  of  the  quan- 
tity of  linter  cotton  saved  by  the  cotton-seed  oil  mills  by  resinning  the  seed  of  the 
crop  of  1903. 

Cowpeas  and  soy  beans,  D.  O.  Xocrse  (Virginia  s/a.  linl.  149,  pp.  93-99). — 
Brief  notes  are  given  on  the  growth  at  the  station  of  20  varieties  of  soy  beans  and  10 
varieties  of  cowpeas.  The  varieties  were  planted  May  18  and  19,  and  a  description 
is  given  of  their  condition  on  September  1 1  and  12.  Promising  results  were  obtained 
from  varieties  introduced  by  this  Department  and  designated  as  Department  of  Agri- 
culture Nos.  8422,  8423,  8424,  8497,  9400,  941o,  and  941H,  the  yields  of  green  product 
ranging  from  11,200  to  18,200  lbs.  per  acre.  Among  the  cowpsas,  Southern,  Won- 
derful, Iron,  and  Clay,  yielding  19,950,  16,400,  15,050,  and  14,000  lbs.  of  green  sub- 
stance per  acre,  respectively,  were  the  most  productive  varieties. 

Flax  experiments,  1903  {Jour.  Dept.  Agr.  <n><J  Tech.  Instr.  Ireland,  4  \  1904),  Xo. 
4,  pp.  616-638). — With  one  exception  in  the  variety  tests,  these  experiments  were 
carried  on  along  the  same  lines  as  those  of  1902,  which  have  already  been  described 
(E.  S.  R.,  15,  p~  667). 

In  cooperative  fertilizer  experiments  the  flax  yellowed  to  some  extent  on  all  plats 
excepting  on  those  which  had  received  potassic  fertilizers.  The  plats  fertilized  with 
muriate  of  potash  and  kainit  had  the  best  appearance.  The  general  results  with  6 
cwt.  of  kainit  per  acre  show  an  increase  in  the  yield  of  straw  and  of  scutched  flax. 
Muriate  of  potash  at  the  rate  of  1.25  cwt.  per  acre  apparently  increased  the  yield  of 
straw  and  flax,  produced  a  higher  percentage  of  fiber  of  a  slightly  better  quality,  and 
gave  a  profit  of  17s.  Id.  per  acre  as  compared  with  the  unmanured  plats. 

Plats  receiving  a  mixture  of  kainit  and  superphosphate  at  the  rate  of  3  cwt.  each 
per  acre  gave  an  increase  of  retted  straw  and  of  scutched  flax  and  a  decrease  in  the 
proportion  of  scutched  flax  to  straw  as  compared  with  the  check  plat,  but  the  increase 
in  the  yield  did  not  defray  the  cost  of  the  fertilizers.  With  the  addition  of  0.5  cwt. 
of  sulphate  of  ammonia,  this  mixture  increased  the  yields  of  straw  and  flax  and  the 
proportion  of  flax  to  straw,  improved  the  quality  of  the  flax,  and  produced  a  gain  in 
financial  results.  Five  cwt.  of  rape  meal  per  acre  produced  good  effects,  but  was 
unprofitable.  Basic  slag  at  the  same  rate  was  also  applied  ata  loss.  From  the  results 
obtained  for  3  years  it  is  concluded  that  the  use  of  a  potassic  fertilizer,  such  as  muriate 
of  potash  or  kainit,  may  be  expected  to  give  profitable  returns,  and  that  of  the  2  fer- 
tilizers the  muriate  is  preferable. 

In  the  variety  tests  of  this  year  English-saved  seed  wras  substituted  for  Riga  Per- 
nau  Crown  seed.  Two  strains  of  Dutch  seed,  Belfast  Brand  and  Riga  Child,  gave 
the  best  results,  the  Belfast  Brand  giving  slightly  better  returns  than  the  Riga  Child. 

Scutching  trials  with  the  Irish  and  the  Belgian  Courtrai  system  are  again  reported, 
and  it  is  believed  "that  with  practice  on  a  modified  Belgian  mill  Irish  workmen 
would  show  better  results  from  the  use  of  such  a  mill  than  areobtained  from  an  Irish 
mill."  The  results  of  scutching  Belgian  retted  straw  by  a  Belgian  mill  and  by  Irish 
mills  gave  about  the  same  results  as  in  the  previous  year,  but  the  difference  between 
the  net  returns  from  the  straw  scutched  on  the  Belgian  mill  at  Courtrai,  as  compared 
with  those  from  the  Irish  mills,  was  not  so  great. 
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Rippled  straw  yielded  only  slightly  less  flax  of  a  slightly  inferior  quality  than  non- 
rippled  straw,  but  the  yield  of  seed  was  so  small  that  it  only  just  compensated  for 
the  decrease  in  yield  and  quality  of  flax  and  for  the  extra  labor. 

Continental  methods  of  retting  and  scutching  were  tried  on  the  Continent  with 
Irish  flax,  and  the  system  of  treatment  practiced  in  Lokeren,  Flanders,  resulted  in 
the  highest  yield  of  scutched  flax.  The  quality  was  better  than  that  of  flax  scutched 
at  Courtrai  after  retting  in  the  Lys.  Flax  steeped  once  in  the  Lys  at  Courtrai  gave 
hetter  results  than  flax  steeped  twice.  A  report  bya  committee  of  inspection  on  the 
culture  and  handling  of  flax  in  Belgium  and  Holland  is  presented. 

Perennial  and  Italian  rye  grass,  D.  Finlaysox  and  J.  S.  Remington  (Aynsome 
Agr.  sin.,  Grange-over-Sands,  Cent.  Seed-Testing  Lnh.  Farmers'  Bui.  6,  pp.  S,  pi.  l). — 
Notes  are  given  on  these  grasses  and  the  purity  and  germination  of  the  samples  of 
seed  tested  at  the  Central  Seed  Testing  Laboratory  are  recorded.  A  number  of 
impurities  common  in  the  seed  of  rye  grasses  are  illustrated.  The  average  purity 
of  56  samples  of  Italian  rye  grass  seed  was  93.4  per  cent,  the  average  germination, 
88.5  per  cent;  and  the  average  purity  of  59  samples  of  perennial  rye  grass,  96.5  per 
cent,  and  the  average  germination,  98  per  cent. 

Plant  food  removed  in  the  pruning  of  hop  plants,  Horecky  ( Dent.  Landw. 
Presse,  31  (1904),  Xo.  57,  pp.  500,  501). — Hop  plants  were  pruned  April  20,  and 
analyses  were  made  of  roots  taken  up  at  this  time,  and  of  the  new  shoots  removed 
in  pruning.  The  method  of  analyses  is  described  and  the  results  obtained,  as  given 
below,  are  shown  in  tables: 

Analyses  of  ihi  roots  and  young  shoots  of  Saaz,  AuscJia,  <uul  native  hop  plants. 


Dry  matter 

Potash 

Phosphoric  acid 

Calcium 

Magnesia 

Nitrogen 


Roots. 


Auseha.     Native. 


i>.  a. 

38. 430 
.  990 
.  329 
.675 
.219 
7.666 


P.ct. 
29.550 

.978 
.351 
.384 

.  171 
7.641 


P.ct. 

30. 560 
.  628 
.351 
.443 
.  189 
6. 159 


Shoots. 


Saaz.       Auseha. 


/•.  ct. 

17.760 
.973 
.396 
.134 
.063 
6. 421 


P.  ct. 

19.5111 
.919 
.471 
.198 
.134 
6.385 


Native. 


P.ct. 

16.  460 
.803 
.259 
.  27:. 
.113 
6. 358 


Report  on  experiments  on  the  comparative  merits  of  varieties  of  oats  in 
1900,  R.  P.  Wright,  A.  N.  M' Alpine,  and  J.  W.  Paterson  (  West  of  Scotland  Agr. 
Col.  Rpt.  1900,  pp.  167-240,  charts  0) .—  The  results  of  this  work  for  1899  have  been 
previously  reported  (E.  S.  R.,  13,  p.  131).  This  season  Banner,  Waverly,  Tartar 
King,  and  Newmarket  were  the  most  productive,  yielding  from  2,101  to  2,141  lbs. 
of  grain  per  acre.  Sandy  and  Tarn  Finlay  led  in  the  yield  of  straw.  On  rich  soils 
the  varieties  most  productive  in  grain  were  most  profitable,  while  on  poor  soils  the 
varieties  most  productive  in  straw  gave  the  best  results.  Among  the  best  grain- 
producing  varieties  Banner  and  Waverly  are  considered  the  most  highly  productive 
and  the  most  generally  valuable.  In  addition  to  the  varieties  mentioned  Potato, 
Hamilton,  Longhoughton,  and  Golden  Giant  were  grown,  and  each  one  of  the  varie- 
ties is  described  and  its  previous  record  discussed  at  some  length. 

Report  on  the  botanical  aspects  of  the  oat  variety  investigations  as  shown 
by  the  experiments  made  in  frames  set  in  the  fields,  A.  N.  M'Alpine  (  West  <>j 
Scotland  Agr.  Col.  Rpt.  1900,  pp.  247-284)- — These  investigations  were  made  with  the 
varieties  of  oats  entering  into  the  experiments  referred  to  in  the  above  abstract. 
The  tests  were  carried  out  tin  the  same  fields  and  under  similar  conditions,  in  frames 
1  sq.  ft.  in  size,  and  sown  the  same  as  the  plats  at  the  rate  of  2|  million  seeds  per 
acre.     The  principal  data  obtained  are  given  in  the  following  tables: 
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Average  results  obtained  on  the  different  farm* 


Farms. 


Ballinagleck 

Kilmichael 

Girvan  Mains 

Grange 

Castlemilk 

Hedderwick  Hill 
Smith  Alderston . 

Maehriebeg 

Clover  Hill 

Barend 

Awhirk 

Boghead 


Average 
germina- 
tion of 
seed. 


P.  ct. 


Sheets 

Straws 

per  100 

per  100 

plants. 

plants. 

127 

121 

118 

121 

176 

144 

257 

172 

135 

133 

319 

164 

162 

136 

134 

121 

208 

170 

116 

113 

195 

138 

164 

130 

Barren 
shoots. 


Straws 
per  100 
seeds. 

Straws 

per  acre. 

Millions. 

102 

2. 55 

90 

2.  25 

106 

2.65 

124 

3.10 

83 

2.08 

152 

:;.  mi 

93 

2.  33 

86 

2.15 

85 

2.13 

56 

1.  Hi 

72 

1.80 

100 

2.  50 

Length    Weight 

of  per 

straw.      straw. 


In. 
49 
47 
19 
50 
44 
42 
49 
52 
56 
43 
42 
40 


Number 

of  spike- 

lets  per 

ear. 


nuns. 
1.24 
1.411 
1.40 
1.  25 

.84 
1.10 

.96 
1.37 
1.83 
1.10 
1.07 

.73 


Average  results  obtained  tilth  tin  different  varieties. 


£™rf&e    si n    Straws 


inf  per'Voo    perToO    Barren    graws      str;iws     Length    Weight     Nu$*» 

l™"1     Stan*!    ^nts.    shoots"    Seeds"0    Pera<™-    straw,      straw.      *£*?** 
seet-i.      i  per  ear. 


Potato 

Sandy 

Hamilton 

Tartar  King 

Tarn  Finlay 

Waver]  ey 

Longhongliton  . 
Newmarket 


96 

in; 

104 
80 

115 
83 

•SO 
83 


Mitt  in  ns. 

In. 

2.  41  Ml 

47 

2.9H0 

51 

2.  600 

49 

2.000 

15 

2. 875 

49 

2.  075 

47 

2.000 

45 

2. 075 

45 

Drams. 

1.21 
1.13 
1.17 
1.40 
1.15 
1.13 
1.16 
1.14 


The  observations  on  the  germinating  power  of  the  seed  show  that  Potato,  Sandy, 
and  Hamilton  outranked  all  other  varieties.  Tillering  power  on  the  different  farms 
was  not  an  indication  of  high  yields.  Tain  Finlay  and  Sandy  tillered  most  and  pro- 
duced the  largest  number  of  straws  and  the  largest  number  of  barren  shoots.  The 
conclusion  is  drawn  from  the  study  of  crop  density  that  the  best  thickness  of  oats 
lies  between  2  and  2.6  million  straws  per  acre.  Sandy,  Hamilton,  and  Potato 
produced  the  largest  number  of  spikelets  per  head. 

Report  of  the  results  of  the  analyses  of  oats  ( grain  and  straw )  grown  in 
the  oat  variety  experiment,  J.  W.  Paterson  (  West  of  Scotland  Agr.  Col.  Rpt.  1900, 
pp.  285-288). — The  analyses  here  reported  were  made  in  connection  with  the  experi- 
ments described  in  the  foregoing  abstract.  The  samples  of  both  grain  and  straw 
were  dried  at  100°  C.  The  grain  of  only  4  varieties  was  analyzed,  while  the  compo- 
sition of  the  straw  of  all  varieties  was  determined. 

Composition  of  the  grain. 


Variety. 

Crude 

protein. 

Oil,  etc. 

Carbohy- 
drates. 

Woody         ,  , 
fiber.          AS1K 

Moisture 
in  fresh 

sample 

Potato 

Per  rent. 
11.91 
12.  42 
11.60 
12.00 

Per  cent. 

8.26 
6.17 
5.93 
5.95 

Per  cent. 
65. 18 

Per  cent.    Per  a  nt 

1 1    91                1  74 

Per  cent. 
15.97 

65.66           12.56 
66.80           12.56 
68.49 

3.19 
3.11 

2.99 

16.37 

16.33 

16.42 

The  average  composition  of  the  straw  of  the  10  varieties  taken  from  each  farm,  as 
in  the  grain  samples,  was  as  follows:  Crude  protein  2.34,  albumen  2.0:-!,  amids  0.30, 
oil  2.03,  carbohydrates  42.02,  woody  liber  46.85,  ash  <>.76,  and  moisture  in   fresh 
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sample  L0.74.  Samples  of  the  straw  from  two  of  the  farms  were  analyzed  sepa- 
rately in  addition,  to  show  that  soil  and  climate  had  a  greater  influence  on  the  com- 
position of  the  straw  than  on  the  composition  of  the  grain. 

Some  investigations  of  transmission  and  variability  in  oats,  with  special 
reference  to  the  possibility  of  isolating  types  high  in  fat  adapted  to  the 
manufacture  of  shelled  oats,  A.  V.  Krarup  (Copenhagen:  Aug.  Bang,  1903, 
ppm  ~o). — The  variety  of  oats  with  which  the  author  conducted  his  extensive  investiga- 
tions  was  Beseler.  This  variety  was  chosen  on  account  of  its  relatively  high  content 
of  fat  and  nitrogen,  clean  kernels,  ami  thin  hulls,  (nudities  desirable  for  the  manu- 
facture of  shelled  oats.  The  crops  grown  .luring  4  successive  years  (1899-1903) 
were  studied  to  determine  correlation  in  characters  and  the  fixedness  of  the  charac- 
ters in  the  strains  grown. 

The  oats  used  in  the  first  year's  work  were  found  to  contain  different  types  of 
greatly  differing  characters.  Five  isolated  types  were  grown  for  4  years,  2  of  which 
were  high  in  fat,  2  medium  high  (1  with  high  kernel  weight),  and  1  low  in  fat. 
Kernels  taken  from  the  outer  and  inner  portions  of  the  panicle  were  compared. 
A  correlation  was  found  in  the  data  for  fat  content  and  kernel  weight,  increasing 
kernel  weight  being  in  general  associated  with  decreasing  fat  content,  and  vice  versa. 
While  there  is  no  absolute  uniformity  in  this  relation,  it  is  sufficiently  regular  to 
furnish  a  reliable  method  for  determining  the  relative  fat  content  of  different  crops 
of  the  same  variety  from  the  weights  of  outer  grains. 

An  increase  in  fat  content  and  a  decrease  in  kernel  weight,  as  a  rule,  accompanied 
an  increase  in  the  number  of  panicles,  and  a  high  kernel  weight  appeared  to  be  asso- 
ciated with  a  low  nitrogen  content  and  a  high  percentage  of  hulls.  The  quality  of  the 
crop  does  not  appear  to  be  influenced  by  the  different  properties  of  plants  grown 
from  outer  and  inner  kernels  of  the  same  parent  plant.  In  general,  the  selection  of 
varying  individuals  within  the  same  strain  or  family  did  not  influence  to  any  appre- 
ciable extent  the  qualitative  properties  of  the  offspring,  showing  that  the  types  iso- 
lated from  the  original  seed  oats  in  1899  were  quite  fixed. 

A  bibliography  of  17  references  is  given  at  the  close  of  the  report. — f.  w.  woll. 

Transmission  of  characters  in  potatoes,  C.  vox  Seelhokst  and  W.  Freckmann 
(Jour.  Landir.,  52  (1904),  No.  1-2,  pp.  151-162,  dgms.  5). — Experiments  have  been 
in  progress  for  several  years  to  demonstrate  the  possibility  of  increasing  the  yielding 
capacity  of  varieties  by  selecting  the  seed  tubers  from  large  prolific  plants.  For  this 
purpose  large  and  small  tubers  of  3  varieties  selected  from  both  large  and  small 
plants  were  used  for  seed,  and  the  results  obtained  are  here  tabulated  and  presented 
graphically.  The  mother  plants  were  classified  with  reference  to  size  according  to 
their  weight.  The  relation  of  the  size  of  the  mother  plants  to  the  specific  gravity  of 
the  progeny,  and  of  the  specific  gravity  of  the  one  to  the  specific  gravity  of  the  other, 
is  also  shown. 

The  authors  conclude  that  the  experiments  indicate  that  seed  selected  from  strong 
and  prolific  plants  increases  productiveness.  The  form  of  the  mother  plants  also 
seems  to  be  a  character  capable  of  transmission,  and  it ;  commended  that  in  selec- 
tion the  form  also  be  taken  into  consideration. 

Potato  production  ( Quart.  Rpt.   Kansas  Slate  ,        Agr.,  23  (1904),  No.  91,  pp 
205,  figs.  9). — This  publication  is  a  compilation  of  articles  on  the  culture  a; 
the  potato  and  the  sweet  potato.     The  experience  of  Kansas  pot 
estimates  of  the  cost  of  production  per  acre,  are  given  by  counties, 
duction  of  potatoes  in  different  counties  for  the  years  1899  to  1903,  i;  e,  is  shown 

in  a  table.     The  culture  of  the  sweet  potato  in  Kansas  is  also  discussed. 

New  white  potato,  T.  IIaynf.s  (U.  S.  Dept.  Com.  and  Labor,  Mo.  Consular  Rpts., 
1904,  No.  286,  pp.  78,  79). — A  description  is  given  of  this  plant,  which  is  Solatium 
coTrvmersonii,  and  its  probable  value  is  pointed  out.     An  instance  is  cited  where,  in 
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Sol 


1903,  98  per  cent  of  the  tubercles  of  this  new  potato  were  in  good  condition,  while  of 
the  Early  Rose  potato  grown  under  similar  conditions,  1  >ut  having  been  affected  by 
plant  diseases,  only  15  per  cent  were  good.  The  yield  of  this  new  potato  was  also 
much  greater  than  that  of  the  Early  Ruse  and  the  American  Marvel. 

Sorghum  as  a  sirup  plant,  J.  S.  Newman  et  al.  (South  ( 'arolina  Sta.  Bui.  88,  pj>. 
31). — The  study  of  sorghum  as  a  sugar  and  sirup  producing  plant  is  briefly  noted, 
and  the  results  obtained  at  the  station  from  1900  to  1903,  including  chemical  data, 
are  reported. 

In  1900,  13  pedigreed  varieties  were  grown;  in  1901,  12;  in  1902,  6,  and  in  1903,  7. 
Prior  to  1903  the  results  were  based  on  the  analysis  of  the  cane  and  the  practical 
working  of  the  same  for  the  production  of  sirup,  but  during  the  last  season  only 
chemical  analyses  were  made.  The  yield  of  sirup  per  acre  in  1900  ranged  from  30.3 
to  155.6  gal.  per  acre,  the  corresponding  yields  of  stripped  cane  being  15,756  and 
6,201  lbs.  per  acre,  respectively.  These  yields  of  cane  also  represent  the  extremes. 
In  1901  and  1902  the  sirup  production  ranged  from  53.6  to  94.7  gal.  and  from  24.9  to 
72.8  gal.,  respectively.     The  results  obtained  in  1903  are  given  in  the  table  below: 

Results  with  nineties  of  sorghum  in  1903. 


Name  of  variety. 


Stripped 

cane  per 

plat. 


Pounds. 

Amber,  western  grown 250.  0 

Amber,  home  grown 417.  ."> 

Earl y  Orange !  425. 0 

Kansas  Orange 400.  0 

Fclger 330. 0 

Coleman 395. 0 

Collier 385.0 


■deeper  S  -'"ice  per 
Plat.       tai,1'('.rtp,         acre. 


Pounds.     Pounds.     Pounds. 


78.  8 
118.9 
154.4 
112.5 

89  5 
117.8 
109.5 


6, 250.  0 
10,  137.5 
10,625.0 

10, 000. 0 
8, 250. 0 
9,875.0 
9, 625. 0 


1,970.0 
2,  972.  5 

:;,xi  ;n.o 
2, 812. 5 
2, 237. 5 
2, 945. 0 
2,737.5 


Juice  in 
cane. 


/'.  a. 

31.52 
28.  17 
36. 32 
28.12 
27.  12 
29.82 
28.44 


Cane 

sugar  in 

juice. 


P.  ct. 

13.65 
16.12 
15.  49 
15.  77 
13.02 
13.43 
15.  97 


Sugar  per 
acre. 


Pounds. 

268.90 
479. 36 
566. 56 
1 13.  52 
291. 32 
395. 51 
437.17 


In  one  test  plants  were  thinned  to  4,  3,  2,  and  1  stalks  per  foot  of  row  and  the 
yields  of  sugar  obtained  per  acre  were  78.14,  87.36,  115.45,  and  116.55  lbs.,  respec- 
tively. The  best  yields  of  cane  and  sugar  per  acre  were  obtained  from  a  planting 
made  April  21,  as  compared  with  plantings  made  May  6  and  22  and  June  10;  but  the 
percentage  of  sugar  was  highest  in  the  cane  planted  latest.  The  results  of  a  ferti- 
lizer test  lead  the  authors  to  infer  that  250  lbs.  of  cotton-seed  meal  per  acre  would 
be  as  effective  in  producing  cane  and  sirup  as  200  lbs.  of  cotton-seed  meal,  300  lbs.  of 
acid  phosphate,  and  80  lbs.  of  kainit  per  acre.  These  experiments  have  been  in 
progress  only  one  season. 

The  total  solids,  sucrose,  and  purity  coefficient  were  determined  in  the  samples  for 
the  different  experiments  and  are  recorded.  In  the  variety  test  for  1903  the  average 
of  all  the  samples  gave  20.04  per  cent  of  total  solids,  14.78  per  cent  of  sucrose,  and 
73.8  per  cent  of  purity.  The  average  results  of  6  fiber  determinations  gave  10.15  per 
cent  of  liber  and  89.85  per  cent  of  juice.  Data  obtained  in  connection  with  work  on 
sorghum  in  1898,  -1899,  1900,  and  1901  are  also  recorded  in  tables  and  noted. 

Experiments  with  sugar  beets  in  1903,  C.  D.  Smith  i  Michigan  Sta.  Bui.  215, 
pp.  19). — In  studying  the  variation  of  sugar  content  in  beets  the  author  found  that 
in  one  instance  the  difference  in  sugar  content  of  adjacent  beets  grown  from  the  same 
seed  and  under  identical  conditions  amounted  to  over  3  per  cent,  while  a  difference 
of  over  2  per  cent  was  frequently  shown. 

Two  methods  of  sampling  were  compared.  In  the  first,  1  beet  was  selected  every 
5  paces  in  each  row  of  the  plat,  making  a  composite  sample  of  45  beets,  and  in  the 
second,  10  beets  were  taken  from  the  low  and  high  areas  of  the  plat  for  the  purpose 
of  representing  each  soil  type.  The  first  sample  showed  14  per  cent  of  sugar  with  a 
purity  of  83.9,  and  the  second,  13.2  per  cent  of  sugar  with  a  purity  of  80.     The  loss 
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in  weigh!  of  I ts  sent  to  the  station  was  sufficient  to  make  a  difference  of  from  3  to 

i\  per  cent  in  the  sugar  content.  A  beel  stripped  of  its  leaves  but  not  topped,  sent 
by  mail  well  wrapped,  and  in  transit  72  hours  lust  13.79  per  cent  in  weight,  while 
a  topped  sample  sent  under  the  same  conditions  lost  12.90  per  cent. 

An  experimenl  in  lifting  beets,  to  prevent  a  second  growth,  by  breaking  the  tap 
roots  and  tearing  the  lateral  roots,  seemed  in  the  particular  instance  to  have  pre- 
vented a  change  in  the  composition  of  the  beets. 

The  weight  of  the  roots,  crowns,  and  leaves  in  2  lots  of  clean,  untopped  beets 
was  determined  and  the  results  showed  that  the  leaves  and  crowns  constituted  from 
40  to  44  per  cent  of  the  weight  of  the  topped  beets.  The  quantities  of  leaves  and 
crowns  in  each  test  were  about  equal  in  weight. 

A  test  of  16  varieties  was  conducted  in  3  localities  on  different  types  of  soil. 
The  variation  in  sugar  content  in  the  same  variety  grown  under  different  conditions 
was  quite  marked,  and  the  results  did  not  show  that  any  one  variety  was  superior  on 
all  3  types  of  soil. 

The  studies  on  the  exhaustion  of  the  soil  by  beets  was  continued  (E.  S.  R.,  15,  p. 
35).  Oats,  beets,  and  corn  were  grown  on  plats  of  light  sandy  loam  soil.  One  of 
the  plats  had  produced  beets  3  years  in  succession,  while  the  others  had  been  under 
different  crop  rotations.  The  yield  of  all  these  crops  on  the  soil  having  been  in  beets 
for  •'!  successive  years  was  much  smaller  than  the  yields  on  the  2  plats  under  rotation, 
and  this  is  regarded  as  showing  conclusively  how  continued  beet  culture  would  injure 
a  light  sandy  loam  soil.  In  summing  up  the  results  of  a  series  <  if  distance  experiments 
the  author  states  that  a  row  narrower  than  22  in.  is  advisable  only  on  the  very  richest 
soils,  and  that  a  greater  distance  up  to  28  in.  between  the  rows  is  more  profitable  on 
soils  of  average  fertility. 

The  fertilizer  tests  reported  show  that  complete  commercial  fertilizer  applications 
are  profitable.  The  substances  used  were  nitrate  of  soda  and  sulphate  of  potash 
given  at  the  rate  of  100  and  200  lbs.  per  acre,  and  dissolved  South  Carolina  rock,  at 
the  rate  of  200  and  400  lbs.  per  acre.  The  3  plant-food  elements  were  needed  on  all 
plats  in  the  test  except  on  one,  wThich  yielded  nearly  15  tons  per  acre  without  the 
use  of  fertilizers.  The  results  of  work  in  previous  years,  showing  that  on  the  college 
farm  reasonable  quantities  of  nitrogen,  phosphoric  acid,  and  potash  in  beet  culture 
may  be  applied  with  profit,  are  summarized. 

An  experiment  was  conducted  in  cooperation  with  this  Department  on  the  preven- 
tion of  leaf  blight  by  spraying  with  Bordeaux  mixture  or  by  manuring  with  nitrate 
of  soda  or  common  salt.  The  results  did  not  warrant  definite  conclusions,  but  spray- 
ing apparently  reduced  leaf  blight.  Nitrate  of  soda  gave  a  dark  color  to  the  plants. 
Common  salt  produced  vigorous  plants,  but  yellow  in  color,  and  did  not  show  any 
effect  on  leaf  blight. 

Phosphate  and  potash  fertilizers  for  beets,  D.  Kochenovski  (Zhur.  Opuitn. 
Agron.,  5  (1904),  No.  3,  pp.  82G-827). — The  results  here  reported  were  obtained  in  the 
chemical  laboratory  of  the  Smyela  Estate,  owned  by  the  Counts  Bobrinski. 

A  series  of  70  analyses  of  various  beet  soils  showed  that  the  soil  yielding  beets  of 
the  highest  quality  contained  a  smaller  amount  of  nitrogen  in  relation  to  potash  and 
phosphoric  acid  than  the  soils  producing  beets  of  inferior  quality.  From  these  results 
it  appears  that  fertilizing  with  phosphoric  acid  and  potash  would  improve  the  quality 
of  the  beets.  On  further  investigation  the  author  found  that  the  beets  poorest  in 
quality  for  manufacturing  purposes  contained  relatively  the  greatest  amount  of  nitro- 
gen. The  contents  of  phosphoric  acid  stood  in  inverse  ratio  to  the  total  weight  of  the 
root,  and  the  consumption  of  potash  was  approximately  proportional  to  the  yield. 

It  is  concluded  that  in  order  to  obtain  a  large  yield  of  good  beets  the  soil  must 
receive  a  definite  amount  of  phosphoric  acid  and  a  large  quantity  of  potash.  It  is 
stated  that  on  soils  containing  less  than  0.02  per  cent  of  available  phosphoric  acid  the 
use  of  phosphatic  fertilizers  is  advantageous.     The  objection  to  the  use  of  different 
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forms  "i"  potash  is  discussed,  and  the  author  proposes  the  use  of  a  mixture  of  sugar- 
house  refuse  and  kainit,  in  the  expectation  that  under  the  influence  of  rain  and  air 
this  mixture  will  form  gypsum  and  potassium  carbonate. — p.  fireman. 

Experiments  with  sweet  potatoes  at  Barbados,  R.  R.  Hall  and  J.  R.  Bovell 
i  West  Indian  Bui.,  5  (1904),  No.  1-  PP-  41-52). — The  yield  of  tubers  and  vines  and 
the  analyses  of  both  with  reference  to  food  and  fertilizer  constituents  are  tabulated 
for  28  varieties  of  sweet  potatoes  grown  in  a  variety  test.  The  heaviest  yielding 
varieties  were  White  Gilkes  4.97  tons  per  acre,  Moffard  5.01  tons,  Hurley  4.59  tons, 
Minuet  4.42  tons,  and  Vincelonian  3.49  tons  per  acre.  The  food  units  in  pounds  per 
acre  are  calculated  for  some  of  the  varieties.  Descriptions  in  brief  notes  are  given 
of  the  28  varieties  tested. 

Variety  tests  with  vetch  (Vicia  sativa)  and  field  peas  ( Pisum  arvense ) 
(Dent.  Lanclw.  Presse,  31  (1904),  No.  58,  pp.  510,  511).—  Twelve  varieties  of  vetch 
gave  an  average  yield  of  21,800  kg.  of  green  forage  and  5,028  kg.  of  hay  per  hectare; 
and  6  varieties  of  held  peas,  25,830  kg.  of  green  forage  and  4,480  kg.  of  hay.  With 
the  exception  of  the  Swedish  variety,  the  varieties  of  field  peas  were  about  equal  in 
hay  production  to  the  lowest  ranking  varieties  of  vetch.  The  field  pea  varieties 
varied  28  per  cent  in  the  production  of  air-dry  substance,  and  the  vetch  varieties  33 
per  cent. 

The  yield  of  wheat  at  different  latitudes,  N.  Passerini  (Atti  I!.  Accad.  Emu. 
Agr.  Georg.  Mrenze,  o.ser.,  1  (1904),  No.  1,  j>p.  126-134). — The  average  yield  of  wheat 
from  different  countries  is  considered,  and  it  is  pointed  out  that  the  countries  of 
Europe  may  be  divided  into  3  groups,  according  to  the  average  yield.  The  first  or 
leading  group  consists  of  Denmark,  Great  Britain,  Norway,  and  Sweden;  the  second 
of  Germany,  Holland,  France,  Belgium,  Hungary,  Roumania,  and  Austria,  and  the 
third  of  Italy,  Servia,  and  Spain.  The  author  concludes  that  the  yield  of  cereals 
decreases  with  the  latitude. 

Wheat  production  and  farm  life  in  Argentina,  F.  W.  Bicknell  (  U.  S.  T)ept. 
Agr.,  Bureau  of  Statistics  Bui.  27,  pp.  100,  pis.  10). — This  bulletin  discusses  at  some1 
length  and  with  considerable  detail  the  wheat  industry  of  Argentina  and  the  farm 
conditions  under  which  it  exists.  The  different  subjects  treated  are  the  tenure  of 
agricultural  lands,  the  living  conditions  on  average  farms,  the  present  and  prospective 
wheat  area  of  the  country,  the  land  and  its  treatment,  and  in  general  the  culture 
and  marketing  of  the  crop.  Statistics  concerning  the  total  area  of  wheat  farms,  the 
average  size  of  farms,  the  cultivated  and  uncultivated  but  arable  areas  of  the  country, 
the  price  of  farm  lands,  immigration  and  emigration,  the  yield  of  wheat,  the  cost  of 
production  and  transportation,  and  the  exportation  of  wheat  and  flour  are  also  given. 

The  area  of  the  wheat  crop  for  1903-4  is  estimated  at  10,230,311  acres,  or  from  15 
to  20  per  cent  of  the  possible  wheat  area  of  the  country.  Only  about  one-third  of 
the  number  of  wheat  farmers  of  Argentina  till  their  own  lands,  the  rest  being 
renters,  while  in  the  United  States  only  about  one-third  of  the  farmers  are  renters. 
In  1903  the  available  public  lands  amounted  to  237,768,303  acres.  The  net  immigra- 
tion for  the  same  year  was  35,359. 

The  varieties  of  wheat  grown  are  mainly  soft  or  bread  wheats,  only  a  comparatively 
small  quantity  of  durum  wheat  being  produced.  The  more  important  varieties  have 
been  introduced  from  Italy,  Russia,  Hungary,  and  France.  The  cost  of  producing 
an  acre  of  wheat  is  variously  estimated  at  $4.93,  S7.03,  and  $7.40.  The  average  yields 
per  acre  for  10  years,  ending  with  1901,  in  different  sections  of  the  country  vary 
from  10.63  bu.  to  38.84  bu.  During  the  years  1892-1901  the  total  production  of  the 
country  ranged  from  31,593,571  bu.  in  1897  to  99,075,349  bu.  in  1900,  while  the  aver- 
age price  per  bushel  for  the  same  period  varied  from  $0.4793  in  1894  to  $0.8562  in 
1897.  The  exportation  of  wheat  reached  its  height  in  1903,  when,  it  is  estimated, 
75,000,000bu.  were  shipped  from  the  country.  In  addition,  809,628  bbls.  of  flour 
were  exported. 
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Variety  tests  of  wheat,  G.  ( '.  Watson  and  A.  K.  Risser  (  Pennsylvania  Sta.  Bui. 
67,  pp.  8).  The  experiments  are  described  in  general  and  the  work  of  the  season  is 
noted.  For  the  crop  of  L903the  land  was  plowed  about  8  in.  deep  August 20,  U)02, 
top-dressed  with  8  tons  of  barnyard  manure  per  acre,  harrowed  several  times,  and 
rolled  before  seeding.  Twenty  varieties  were  sown  September  8,  at  the  rate  of  8  pk. 
per  acre,  and  the  ground  was  given  an  application  of  ISO  lbs.  per  acre  of  commercial 
rock  phosphate. 

The  plats  were  harvested  .Inly  11.  The  average  yield  obtained  per  acre  was  32.19 
bu.  The  !.">  smooth  varieties  averaged  32.0!)  bu.,  and  the  7  bearded  varieties,  32.33 
bu.  The  leading  varieties  were  Forty-Fold  or  ( (old  Coin,  Royal  Red  Clawson,  Dietz 
Longberry  Red,  Fnlcaster,  and  Fnltz,  yielding  35.37,  34.98,  34.86,  34.21,  and  34.05 
bu.  per  acre,  respectively.  American  Bronze  ranked  last,  with  a  yield  per  acre  of 
2(3.90  bu.  The  bearded  varieties  weighed  1.67  lbs.  more  per-  measured  bushel  than 
the  smooth  sorts. 

In  addition  to  the  yields  for  the  season,  the  average  yield  for  the  entire  period  of 
the  experiment  is  also  reported.  Of  the  varieties  under  test  for  14  years,  Fnlcaster 
and  Reliable  have  given  the  best  general  results.  Fnlcaster  leads  in  yield  of  grain 
and  straw,  and  in  the  weight  per  measured  bushel.  Among  the  varieties  grown  for 
8  years,  Royal  Red  Clawson  has  given  promising  results,  and  of  those  grown  3  years, 
Turkish  Amber  has  been  most  satisfactory. 

The  results  with  early  and  late  seeding  have  varied  in  different  years,  and  the  con- 
clusion is  drawn  that  the  season  largely  governs  the  time  of  sowing. 

Cooperative  cereal  investigations  at  Highmore,  J.  S.  Cole  and  E.  C.  CnnxoTT 
(South  Dakota  Sta.  Bui.  84,  ]>j>.  9-14). — Tabulated  data,  with  comments,  are  given  for 
the  yields  of  a  number  of  varieties  of  macaroni  wheat,  barley,  oats,  anil  emmer. 
The  rainfall  during  the  early  part  of  the  season  was  very  light,  and  many  of  the 
grains  were  seriously  injured. 

The  yield  of  macaroni  wheat  ranged  from  9  to  over  20  bu.  and  averaged  14.65  bu. 
per  acre.  The  season's  experiments  indicated  clearly  its  great  drought-resisting 
quality.  Two  varieties  of  emmer  or  spelt  gave  yields  of  23  and  20  bu.  per  acre, 
respectively.  Six  varieties  of  oats  were  tested.  (  me  was  a  total  failure;  the  other  5 
gave  an  average  yield  of  31 J  bu.  per  acre.  The  heaviest  yield  was  made  by  Swedish 
Select  oat — 38.12  bu.  per  acre.  Of  26  varieties  of  barley  tested,  5  were  total  failures. 
The  other  varieties  yielded  from  10.62  to  27.50  bu.  per  acre.  The  latter  yield  was 
made  by  Minnesota  No.  6. 

A  new  method  of  sowing  for  the  protection  of  winter  grains,  Falke  (Deut. 
Landw.  Presse,  31  (1904),  No.  64,  pp.  553,  554). — A  comparison  between  grain  sown 
with  the  press  drill  and  with  the  ordinary  drill  is  reported  and  discussed.  Grain 
sown  with  the  press  drill  gave  a  better  stem,  a  higher  weight  of  plants  and  of  the 
dried  roots,  favored  tillering  to  a  greater  extent,  and  showed  an  increase  in  the  height 
of  plants  as  compared  with  the  grain  sown  in  the  ordinary  way.  The  results  were 
quite  marked,  and  this  is  considered  due  to  a  dry  season. 

"Variety  tests  with  different  grains,  T.  Remy,  P.  Ehrenberg,  and  E.  Sierig 
(Deut.  Landw.  Presse,  31  (1904),  Nos.  ?5,  pp.  215,  216;  26,  pp.  225,  226;  27,  p.  239; 
28,  pp.  245,  246). — Variety  tests  with  oats,  spring  wheat,  and  barley  are  reported. 
Among  22  varieties  of  oats  from  different  sources,  Svalof,  Ligowo,  Duppau,  and 
Hopetown  were  the  most  productive.  Duppau  is  of  medium  quality,  but  the  other 
2  varieties  are  ranked  as  excellent.  Beseler  No.  1  proved  agood  straw  producer,  but 
stood  low  in  the  yield  of  grain.  Beseler  No.  2,  Beseler  No.  3,  and  Strube  Schlanstedt 
stood  up  well,  and  are  therefore  considered  suitable  for  irrigated  fields  or  other 
conditions  which  tend  to  lodge  the  grain. 

Seven  varieties  of  wheat  were  sown  April  9,  and  by  July  23  all  except  Noe,  Heine 
Bordeaux,  and  Red  Mountain  lodged  completely.  White  Mountain  led  in  the  yield 
of  grain  and  Red  Schlanstedt  in  the  yield  of  straw.     White  Mountain  also  gave  the 
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best  yield  under  irrigation.     It  is  stated  that  Red  Schlanstedt,  Heine  Bordeaux,  and 
Noe,  which  have  been  derived  from  winter  wheats,  are  not  adapted  to  late  sowing. 

The  barley  was  grown  on  a  soil  rich  in  nitrogen,  which  resulted  in  a  complete 
lodging  and  a  consequent  loss  in  quality.  Good  yields  were  obtained,  and  Svalof 
Chevalier  was  especially  productive.  The  Imperial  Barley  stood  up  well,  indicating 
a  capacity  to  withstand  lodging.  Imperial  Type  A  gave  very  promising  results.  In 
a  series  of  irrigated  plats  the  varieties  all  lodged  and  the  results  were  not  considered. 
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Report  of  the  Department  of  Horticulture,  F.  A.  Waugh  and  G.  0.  Green 
(  Massachusetts Sta.  Rpt.  1903,  pp.  154-172). — An  outline  is  given  of  the  work  of  the  year, 
including  descriptive  notes  on  65  varieties  of  strawberries,  and  an  account  of  cultural 
methods  for  this  fruit. 

Some  data  are  given  on  the  results  of  shipping  apples  in  boxes,  showing  that  this 
practice  has  proved  profitable,  and  sometimes  highly  so.  In  one  instance  Gravenstein 
apples  were  shipped  both  in  barrels  and  in  bushel  boxes  the  same  day  to  the  same 
dealer,  the  fruit  being  of  like  quality  in  each  case.  The  apples  sent  in  the  boxes  wen- 
wrapped.  The  barrels  sold  for  $2  each  and  the  1  >oxes  1  >r<  night  the  same  price,  although 
they  held  only  one-third  as  much  fruit.  This,  however,  was  an  extreme  case,  and 
such  disproportionate  prices  have  not  usually  been  obtained,  although  it  is  believed 
that  fancy  fruit  will  always  bring  good  prices  when  shipped  in  boxes.  The  use  of 
boxes  on  a  large  scale  is  not  recommended  without  considerable  preliminary  experi- 
ment on  the  part  of  the  shipper. 

A  good  yield  of  quinces  was  obtained,  which  sold  at  good  prices.  The  quince 
orchard  is  located  on  a  springy  slope  at  the  base  of  a  hill,  the  soil  being  good,  rich 
alluvium. 

Horticultural  department  notes,  N.  E.  Shaw  (.lour.  Columbus  Hort.  Soc,  in 
(1904),  No.  3,  pp.  98-100). — Notes  are  given  on  the  growth  during  the  season  of  a 
number  of  vegetables.  A  liberal  use  of  nitrate  of  soda  on  cabbage  hastened  its 
growth  so  that  it  was  possible  to  market  it  10  days  in  advance  of  the  maturity  of 
cabbage  in  the  neighborhood.  A  return  of  $100  was  secured  from  this  crop  on 
something  over  one-half  acre  during  the  last  week  in  June. 

The  season's  experience  with  Sparks  Earliana  tomato  indicated  that  this  variety, 
on  account  of  its  tender  skin  and  scanty  leaf  formation,  is  not  able  to  withstand  the 
hot  summer  sun  of  the  locality.  The  variety  is  a  rapid  grower,  however,  and  does 
well  in  the  early  part  of  the  season.  It  is  thought  that  profitable  returns  might  be 
obtained  if  the  plants  were  started  very  early  in  the  greenhouse.  Of  two  other 
varieties  grown,  Livingston  Magnus  and  Stone,  the  Stone  variety  produced  the  finest 
specimens  of  fruit  in  1904,  although  the  preceding  season  the  reverse  was  true. 

The  importance  and  value  of  the  horticultural  industries  of  Ohio,  V.  H. 
Davis  (Jovr.  Columbus  Hort.  Soc,  19  (1904),  No.  3,  pp.  100-109).—  Statistics  are.  given 
on  the  production  in  the  State  of  vegetables,  orchard  products,  forest  products, 
small  fruits,  flowers  and  plants,  grapes,  nursery  products,  and  nuts.  While  Ohio 
does  not  stand  first  in  the  Union  in  the  production  of  any  of  these  crops,  it  stands 
well  up  toward  the  top  in  the  production  of  all.  It  ranks  third  in  the  production  of 
apples  and  second  in  the  value  of  its  small  fruit  products. 

Fertilization  problems.  A  study  of  reciprocal  crosses,  M.  B.  Cummings 
(Maine  Sta.  Bid.  104,  PP-  81-100,  ph.  4). — In  addition  to  a  summary  of  previous 
work  along  this  line,  the  author  presents  detailed  results  of  his  studies  with  reciprocal 
crosses  of  red  currant  and  yellow  plum  tomatoes,  and  Golden  Custard  and  Summer 
Crookneck  squashes.  The  difficulty  which  has  been  experienced  heretofore  in  secur- 
ing reciprocal  crosses  between  the  red  currant  tomato  (I/ycopersicum pimpinettifolium  | 
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and  tlic  red  currant  tomato  (L.  esculentum)  was  found  to  be  due  to  the  peculiar 
formation  of  the  pistil  of  the  red  currant  variety. 

The  pistil  of  this  variety  is  considerably  smaller  than  that  <>f  the  yellow  plum,  and 
has  the  further  peculiarity  of  being  constricted  and  placed  in  a  slight  depression  in 

the  ovary.  The  pistil  is  so  small  and  slender  at  this  point  that  when  the  blossom  is 
emasculated  and  the  pistil  thus  deprived  of  the  protection  of  the  surrounding  stamens, 
it  was  easily  affected  by  changes  of  temperature  and  moisture  which  in  most  cases- 
proved  fatal. 

When  the  ordinary  methods  of  covering  the  flowers  were  employed  it  was  found 
impossible  to  keep  the  pistil  fresh  in  the  receptive  period  long  enough  for  the  pollen 
of  the  yellow  variety  to  do  its  work.  When  the  whole  plant  was  covered  with  bell 
jars,  thus  securing  a  better  control  of  temperature  and  moisture  conditions)  successful 
crosses  were  made.  The  difficulty,  therefore,  which  has  been  previously  experienced 
in  securing  reciprocal  crosses  with  these  plants  seems  to  he  a  mechanical  one  and 
due  to  the  delicate  structure  of  the  pistil  of  the  red  currant  variety. 

In  the  case  of  squashes  crosses  were  easily  secured  when  Golden  Custard  was 
fertilized  from  the  pollen  of  the  Crookneck  variety,  hut  the  pollen  of  <  I  olden  Custard 
would  not  act  upon  the  pistils  of  the  Crookneck  variety.  The  author  pollinated  2S4 
pistils  of  the  Crookneck  squash  with  the  pollen  of  Golden  Custard.  About  one-third 
of  this  number  were  picked  off  at  various  stages  for  microscopical  studies.  The 
remainder  were  left  on  the  vines  as  long  as  they  remained  intact.  In  the  histological 
study  of  the  pistils  which  were  picked  off  it  was  found  that  pollen  of  <  rolden  ( 'ustard 
germinated  on  pistils  of  Crookneck  and  usually  penetrated  nearly  to  the  germ  cell  of 
the  ovary.  There  it  stopped  growth.  Fertilization  did  not  occur.  The  reason  for 
the  failure  appeared  to  be  a  refusal  of  the  embryo  of  Crookneck  to  he  impregnated 
by  pollen  spores  of  the  Custard  variety. 

Some  of  the  pistils  which  had  been  left  on  the  vines  matured  fruits,  and  when 
these  were  cut  open  in  some  cases  many  seeds  were  found.  <  )f  the  200  pistils  left  on 
the  vines,  IS  well-formed  fruits  were  obtained,  and  of  these  IS  fruits  .">  produced  fer- 
tile seeds.  The  experiments  therefore  seemed  to  indicate  that  "Golden  Custard 
pollen  varies  in  its  degree  of  potency  and  shows  all  possible  stages,  ranging  from 
perfect  fertility  to  perfect  sterility,"  as  was  shown  "in  the  decay  of  Crookneck  pis- 
tils when  pollinated  with  Golden  Custard,  in  microscopical  sections  of  such  pistils, 
in  the  partial  and  complete  development  of  fruit  and  seed,  and  in  the  sterility  and 
fertility  of  seed."     A  bibliography  of  32  papers  on  plant  breeding  is  included. 

Culture  of  asparagus  in  warm  countries,  0.  Labboy  (Jour.  Ayr.  Trap.,  4 
(1904),  No.  39,  pp.  259-864). — This  article  summarizes  the  results  which  have  been 
secured  in  a  number  of  different  tropical  countries  in  the  culture  of  asparagus.  The 
conclusion  is  reached  that  asparagus  succeeds  in  all  those  tropical  countries  where  it 
is  assured  of  a  rest  period  in  its  growth,  although  the  plantation  is  not  as  durable  as 
in  more  temperate  climates,  and  the  young  stalks  are  less  valuable.  In  order  to 
secure  the  best  results  it  is  necessary  that  the  plants  be  cultivated  in  rich,  deep  soils 
and  heavily  manured  and  cultivated  during  their  vegetative  period. 

The  chayote  {Queensland  Agr.  Jour.,  15  (1904),  No.  3,  /».  625,  pi.  1).—  It  is  stated 
that  within  the  past  2  or  ;!  years  this  vegetable  has  become  recognized  by  the  general 
public  in  Queensland  as  an  excellent  table  vegetable.  It  thrives  remarkably  well 
and  is  noted  as  one  of  the  most  prolific  bearers  among  the  Cucurbitaceae.  It  isgrown 
in  large  quantities  also  for  feeding  dairy  cattle,  pigs,  and  horses.  Four  hundred  fruits 
have  been  gathered  from  a  single  vine  in  one  season.  No  disease  of  any  kind  has 
been  known  to  attack  the  plant  in  Queensland  as  yet.  It  is  prepared  by  cutting  the 
fruit  in  half,  boiling  it.  and  serving  with  pepper,  salt,  and  melted  butter. 

Facts  about  ginseng  culture  for  fruit  growers,  G.  C.  Rutz  (Pennsylvania  State 
Dept.  Agr.  Rpt.  1903,  pp.  800-803). — This  paper  is  in  part  a  summary  from  the 
author's  bulletin  on  this  subject  (E.  8.  R,,  14,  p.  861).     A  word  of  caution  is  added 
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regarding  ginseng  seeds.  These  should  never  be  allowed  to  dry  out,  as  they  lose 
vitality  quickly  by  drying.  They  may  be  tested  by  throwing  in  water;  those  that 
float  are  worthless. 

Recently  considerable  Japanese  ginseng  seed  has  been  imported  and  sold  as  Amer- 
ican seed  because  it  is  cheaper.  The  Japanese  seed  produces  an  inferior  variety  of 
ginseng.  It  can  be  detected  by  the  fact  that  it  has  ridges  over  its  surface  which  are 
not  possessed  by  the  American  seed.  Samples  of  seed  which  were  claimed  to  be 
of  Manchurian  origin  were  sent  to  the  author  for  examination,  but  in  every  case  have 
been  found  spurious. 

The  cultivation  of  mushrooms,  B.  M.  Duggar  (U.  S.  Dept.  Agr.,  Farmers'  Bui. 
204, pp.  24,  figs.  10). — This  bulletin  is  designed  to  take  the  place  of  an  earlier  number 
of  this  series  (E.  S.  R.,  9,  p.  357).  It  contains  directions  for  the  commercial  culture 
of  mushrooms,  with  an  account  of  the  insects  and  diseases  affecting  them,  and  direc- 
tions for  making  spawn. 

The  author  advocates  the  tissue  method  of  spawn  culture  which  is  described  essen- 
tially as  follows:  Test  tubes  or  large-mouth  bottles  are  filled  with  fresh  stable  manure 
or  with  a  compost  and  then  sterilized.  This  material  is  then  inoculated  by  selecting 
from  a  bed  of  vigorous  growing  mushrooms  a  variety  which  has  proved  unusually 
prolific.  With  a  sterilized  scalpel  and  forceps,  the  stem  is  broken  off  and  the  outer 
skin  peeled  off.  Small  bits  of  the  tissue  of  the  mushroom  are  then  taken  and  used 
to  inoculate  the  manure  in  the  sterilized  bottles. 

It  has  been  found  that  within  the  course  of  a  week,  or  sometimes  within  2  days, 
these  bits  of  tissue  will  send  out  a  small  growth  of  mycelium  which  spreads  to  all 
parts  of  the  tube  or  bottle  within  3  or  4  weeks.  This  material  can  then  be  used  as 
pure  culture  virgin  spawn  for  inoculating  bricks.  This  method  of  producing  spawn 
has  been  found  to  be  commercially  practicable,  and  3  varieties  of  mushrooms  named, 
respectively,  Alaska  (a  white  sort),  Bohemia  (a  brown  sort),  and  Columbia  (an 
intermediate  or  cream-gray  sort),  have  been  developed  which  can  be  reproduced 
true  to  type. 

Early  garden  peas,  X.  E.  Hansen  (  South  Dakota  Sta.  Bui.  85,  pp.  8). — In  coopera- 
tion with  this  Department  the  author  tested  153  varieties  of  garden  peas  and  the 
results  as  regards  the  yields,  period  of  growth,  size  and  shape  of  pods,  quality  of 
peas,  etc.,  are  tabulated  for  80  of  the  earlier  sorts.  The  earliest  varieties  were  Alaska, 
Extra  Early,  Thorburn  Extra  Early  Market,  First  of  All,  First  and  Best,  Pedigree 
P^xtra  Early.  Some  of  the  prolific  late  sorts  of  fine  quality  were  Abundance,  Admi- 
ral, Stratagem,  Everbearing,  Bliss  Everbearing,  and  Sutton  Satisfaction. 

Recent  cultural  experiments  with  Pe-tsaii,  J.  Ctre  (Rer.  Ilort.,  76  (1904),  No. 
16,  pp.  387,  388). — The  author  recently  conducted  some  experiments  with  Chinese 
cabbage,  P6-tsai,  to  see  if  a  crop  could  not  be  grown  without  running  to  seed.  Three 
different  seedings  were  made  on  the  same  day.  The  first  was  made  in  a  very  warm 
bed  with  the  idea  of  burning  the  first  sprouts  that  germinated.  They  did  not  come 
up  until  after  those  sown  in  the  cold  soil  were  showing.  These  plants  were  pricked 
out  when  the  cotyledons  were  well  developed.  Thus  treated  it  was  found  necessary 
to  water  them  frequently. 

None  of  the  plants  seeded  in  the  hot  soil  obtained  full  development.  Two  plants 
developed  to  about  f  of  their  size,  and  in  no  case  was  the  rudiment  of  a  floral  stem 
observed.  A  second  seeding  was  made  in  a  bed  less  warm  than  the  first.  At  the 
end  of  48  hours  all  the  seeds  had  shown  a  good  state  of  vegetation,  ihese  plants 
were  not  pricked  out  before  setting  in  permanent  places.  It  wras  from  this  seeding 
that  the  best  results  were  obtained.  Some  of  the  fully  developed  plants  obtained  a 
height  of  55  to  60  centimeters  with  a  head  weight  in  some  cases  of  3  to  4  kg.  In  no 
instance  were  seed  stalks  produced  with  this  lot  of  plants. 

With  the  third  seeding  made  in  cold  soil  practically  all  of  the  plants  went  to  seed 
and  none  produced  heads.     From  these  experiments  it  is  believed  that  in  order  to 


8(>8  EXPERIMENT    STATION    RECORD. 

produce  g I  Chinese  cabbage  it  will  be  necessary  to  give  it  the  same  cart'  as  curled 

chicory  <>r  turnips  in  forced  culture.  Some  suggestions  are  given  on  the  preparation 
ni'  this  vegetable  for  the  table. 

Notes  on  varieties  of  tomatoes,  V.  II.  Davis  {.lour.  Columbus  Hort.  Soc,  19 
(1904),  No.  3,  fii.  114-116). —  Notes  are  given  on  a  number  of  varieties  of  tomatoes 
tested  at  the  station  during  the  season.     Sparks  Karliana  proved  a  very  satisfactory 

sort.     The  fruit  is  of  good  size,  fairly  s oth,  and  of  excellent  quality  for  an  early 

tomato.  Objections  to  the  fruit  were  its  rather  open  growth  and  its  tendency  to 
scald. 

A  new  tomato  (  Gard.  ( hnm.,  •-.'.  ser.,  36  ( 1904),  No.  925,  /*.  198,  fig.  1). — A  descrip- 
tion is  given  of  a  new  tomato,  "The  Reverend  Laycock."  It  is  an  especially  hand- 
some tomato,  characterized  by  great  fleshiness,  small  number  of  seeds,  firm  skin,  and 
excellent  flavor.  It  has  a  shining  mahogany  color  when  ripe.  It  appears  to  be  a 
heavy  bearer  of  good-sized  fruits. 

Orchard  studies — XVI.  The  composition  of  apples,  W.  B.  Alwood  and  R.  J. 
Davidson  (  Virginia  Sin.  Bui.  143,  pp.  283-299). — The  authors  present  the  results  ol 
analyses  of  10  varieties  of  summer  apples,  13  of  autumn  apples,  19  of  winter  apples, 
and  7  of  crab  apples,  with  reference  to  the  amount  of  juice  and  pomace,  and  the  com- 
position of  the  juice  with  reference  to  solids,  sugar,  acids,  tannin,  and  specific  gravity, 
and  the  composition  of  the  pomace  with  reference  to  moisture,  ash,  sugar,  acids,  and 
tannin.  The  determination  of  moisture,  solids,  nitrogen,  ash,  phosphoric  acid,  pot- 
ash, and  lime  is  also  given  for  a  few  of  the  different  classes  of  apples  noted.  The 
purpose  of  the  work  is  to  secure  accurate  data  as  to  the  quality  of  the  different  varie- 
ties and  their  relative  value  for  purposes  of  manufacture  of  secondary  products.  It  is 
also  hoped  that  the  data  may  be  found  valuable  in  crossbreeding  work  in  the  future. 

Considering  all  the  results  together,  the  average  water  content  of  the  whole  fruit 
varied  in  the  experiments  from  80  to  about  86  per  cent  of  their  total  weight.  With  an 
80-ton  hydraulic  press  it  has  been  possible  to  obtain  only  about  74  percent  of  the 
weight  of  the  fruit  as  juice.  It  is  considered  that  in  practice  70  per  cent  is  a  very 
high  average.  The  amount  of  juice  recovered  in  the  summer  varieties  of  apples 
examined  averaged  48.91  per  cent.  Omitting  two  varieties  which  were  specially 
poor  in  juice,  the  average  was  53.20  per  cent.  The  juice  obtained  from  autumn  varie- 
ties averaged  53.92  per  cent  of  the  weight  of  the  fruit;  of  winter  apples,  52.16  per 
cent,  and  of  crab  apples,  57.31  per  cent. 

The  crabs  thus  show  the  highest  percentage  of  juice  of  any  of  the  different  groups 
of  apples  examined.  The  average  total  sugar  content  of  the  juice  of  summer  varieties 
was  9.53,  autumn  varieties  10.66,  winter  varieties  11.43,  and  crab  apples  11.71  per 
cent.  The  amount  of  sugar  remaining  in  the  pomace  varied  from  4.16  per  cent  in 
the  case  of  summer  apples  to  4.38  per  cent  in  autumn  apples.  Pomace  of  winter 
apples  contained  4.29  per  cent  of  sugar,  and  of  crab  apples  4.26  per  cent.  It  is 
believed  that  the  sugar  content  in  the  pomace  could  be  extracted  by  exhaustion 
with  warm  or  cold  water  in  some  such  manner  as  is  followed  in  beet-sugar  diffusion 
batteries.  The  weak  must,  or  juice,  thus  recovered  could  be  used  for  diluting  richer 
juice  intended  for  vinegar  stock.  The  value  of  pomace  for  stock  feed  when  ensiled 
is  also  pointed  out. 

The  apple  in  Oregon,  E.  R.  Lake  (  <>re<j<,n  Sta.  /»'/'/.  81,  pp.  32,  ph.  8,  map  1). — 
The  author  discusses  the  early  history  of  apple  growing  in  Oregon,  including  an 
account  of  the  rise  and  decline  of  early  planted  orchards,  and  gives  directions  for 
planting  and  caring  for  orchards  in  the  State  at  the  present  time. 

Planting  the  apple  orchard,  L.  B.  Jrnsox  (Idaho  Sta.  />'»/.  43,  pp.  321-351, figs. 
15). — Popular  directions  are  given  for  planting  and  growing  orchards,  from  the  selec- 
tion of  the  site  to  the  harvesting  of  the  fruit. 

Picking  and  handling  winter  apples,  .1.  S.  Woodward  (Rural  New  Yorker,  63 
(1904),  No.  ?855,  />.  745).  —  Directions  are  given  for  modern  methods  of  picking  and 


HORTICULTURE.  369 

handling  apples  in  the  orchard.  Relative  to  the  storage  of  apples  in  cellars,  the  author 
states  that  it  has  been  found  that  the  apples  kept  much  better  if  stored  in  bulk  in  the 
cellar  than  if  put  into  barrels,  and  the  larger  the  bins  and  more  apples  that  are  put 
together  the  better  they  keep.  The  author  has  never  had  apples,  even  Greenings, 
scald  when  stored  in  bulk  in  large  bins.  Apples  which  are  intended  for  barreling 
and  immediate  shipment  are  barreled  as  rapidly  as  picked,  instead  of  being  allowed 
to  lie  and  sweat,  as  was  at  one  time  thought  desirable. 

Keeping-  quality  of  apples,  F.  H.  Hall  {New  York  stats  Sta.  Bui.  248,  popular 
ed.,  pp.  11). — This  is  a  popular  edition  of  Xew  York  State  Station  Bulletin  248,  by  S. 
A.  Beach  and  V.  A.  Clark,  on  Xew  York  apples  in  storage,  previously  noted  (E.  S.  R., 
16,  p.  50). 

A  horticultural  freak  {Orange  Judd  Farmer,  37  {1904),  No.  16,  p.  359,  fig.  1; 
Amer.  Agr.,  74  {1904),  No.  16,  p.  324,  fig-  !)■ — This  is  a  discussion  of  the  merits  of 
the  seedless  apple,  an  illustration  of  which  is  given  showing  a  cross  section.  It  is 
pointed  out  that  while  a  certain  class  of  apples  may  be  seedless,  they  contain  the  usual 
"core"  or  carpels.  This  class  of  apples,  while  they  have  long  been  known,  have  not 
been  disseminated  to  any  extent,  largely  on  account  of  their  poor  quality. 

The  claim  that  these  apples  are  bloomless  relates  only  to  the  petals;  stamens  ami 
pistils  are  present,  and  are  just  as  liable  to  injury  by  late  spring  frost  as  are  blossoms 
with  petals.  The  blossom  end  of  the  apple,  instead  of  being  closed,  is  more  or  less 
open,  and  this  opening  extends  a  considerable  distance  toward  the  center  of  the  fruit. 

Fruit  growers  are  cautioned  against  paying  fancy  prices  for  seedless  apple  stock,  for 
at  present  there  is  nothing  to  warrant  planting  them,  in  a  commercial  way  at  least. 

The  western  sand  cherry,  N.  E.  Hansen  {South  Dakota  Sta.  Bui.  87,  pp.  64,  pis. 
20). — The  sand  cherry,  Prunus  besseyi,  is  a  native  northwestern  prairie  fruit  which  is 
being  cultivated  on  an  extensive  scale  at  the  station  for  the  purpose  of  meeting  the 
demand  for  a  hardy  cherry  or  a  satisfactory  substitute  for  it.  It  is  a  small  fruit  and 
not  an  orchard  fruit,  the  plants  varying  from  1  to  4  ft.  in  height.  In  cultivation  it 
is  recommended  that  the  plants  be  set  3  ft.  apart  in  rows  6  ft.  apart.  The  plant 
is  perfectly  hardy  throughout  the  Northwest.  The  wild  fruit  is  exceedingly  variable 
in  size  and  quality,  but  all  of  it  is  acceptable  for  culinary  uses.  Up  to  1903  the  author 
had  grown  47,397  sand  cherry  seedlings.  Of  this  number  31,897  were  selected  for 
fruiting  and  for  use  as  stocks,  and  from  these  over  100  varieties  have  been  selected 
and  are  now  under  propagation  for  preliminary  trial. 

"Some  of  these  bear  fruit  from  f  to  §  of  an  inch  in  diameter,  and  of  quality  accept- 
able for  eating  out  of  hand.  It  hybridizes  readily  with  several  other  members  of  the 
genus.  The  fruiting  of  our  numerous  hybrids  with  Japanese  plums,  native  plums, 
Prunus  sirnoni,  peaches,  nectarines,  cherries,  and  other  species  is  awaited  with  inter- 
est.    Some  of  these  hybrids  are  combinations  of  at  least  three  species. 

"Seedlings  fruit  well  the  third  year,  and  under  favorable  circumstances  the  second 
year  from  seed.  When  worked  on  strong  native  plum  {Prunus  americana)  stocks, 
fruit  is  borne  in  abundance  upon  shoots  one  year  old  from  the  bud  or  graft.  The 
species  responds  readily  to  cultivation.  .  .  .  The  third  generation  is  decidedly  more 
variable  than  the  first. 

"The  fruit  averages  larger  when  the  sand  cherries  are  budded  on  native  plum 
stocks.  ...  It  also  appears  probable  that  when  grown  on  native  plum  stocks  sand 
cherries  bear  better  on  heavy  soils  than  when  on  own  roots.  The  plants  are  remark- 
ably productive  when  young  or  on  young  shoots,  but  for  older  plants  some  system 
of  renewal  pruning  may  be  advisable.  This  species  deserves  special  attention  as  a 
dwarf  stock  for  peaches,  apricots,  Japanese  and  native  plums.  Tame  cherries  unite 
with  difficulty.  The  past  three  seasons  peaches  of  normal  size  have  been  raised  at 
this  station  from  trees  on  sand-cherry  stocks.  These  were  trees  grown  in  pots,  tubs, 
and  boxes,  wintered  in  a  cool  cellar,  and  fruited  under  glass.     For  orchard  purposes 
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plum  trees  on  this  stock  must  not  be  high-stemmed,  us  they  get  top-heavy  and  lop 
over  when  bearing  a  heavy  crop  of  fruit.  It  used  at  all  it  must  be  as  a  bush  with 
several  stems.  The  trees  arc  nut  dwarfed  in  nursery.  Evidently  the  trees  should  lie 
headed  hack  annually,  at  least  until  in  heavy  bearing,  to  keep  them  properly 
dwarfed.     The  fruit  is  fully  up  to  standard  in  size  and  quality." 

The  bulletin  contains  a  complete  account  with  many  illustrations  of  the  progress 
made  with  this  fruit  at  the  station,  and  also  presents  a  summary  of  the  results  of  the 
work  done  with  the  fruit  at  other  stations  and  by  nurserymen  and  growers  in  neigh- 
boring States.  It  is  predicted  that  "the  western  sand  cherry  will  be  found  of  great 
value  in  the  commercial  propagation  of  some  of  the  stone  fruits"  and  that  from  it 
"will  be  developed  by  selection  a  race  of  bush  fruits  with  fruit  equal  to  California 
cherries  in  size  and  of  a  quality  acceptable  for  table  use."  There  will  also  be  devel- 
oped from  it  "a  race  of  hybrid  fruits  of  a  new  type  by  hybridizing  with  choicer  fruits; 
these  'new  creations'  will  be  hardy  and  fruitful  on  the  most  exposed  prairies." 

The  "Compass"  cherry,  a  hybrid  between  the  sand  cherry  and  Miner  plum  orig- 
inated by  H.  Knudson,  of  Springfield,  Minn.,  is  illustrated.  The  fruit  is  interme- 
diate in  season  between  the  sand  cherry  and  plum,  very  productive,  and  the  flavor 
sprightly  and  pleasant.     It  is  considered  well  worthy  of  a  place  in  the  home  garden. 

Breeding  hardy  fruits,  X.  E.  Hansen  (South  Dakota  Sta.  Bui.  88,  pp.  32,  pfe. 
j?p). — The  author  briefly  summarizes  the  work  in  plant  breeding  now  under  way  at 
the  station.  Numerous  cuts  are  given  illustrating  his  method  of  work  and  some  of 
the  results  obtained  with  the  different  fruits.  Up  to  June,  1891,  the  author  had 
grown  seedling  fruits  as  follows:  Sand  cherry,  8,400;  plum,  4,000;  grape,  5,000;  wild 
strawberry,  crossed  with  tame,  5,000;  native  strawberry,  1,000;  pin  cherry,  25;  choke 
cherry,  360;  golden  currant,  200;  black  currant,  2,200;  buffalo  berry,  180;  gooseberry, 
42o;  wild  raspberry,  crossed  with  tame,  200;  pure  native  raspberry,  40,  a  total  of 
27,030  seedlings. 

The  work  has  steadily  increased  since  that  date  and  at  the  time  of  writing  the 
number  of  seedlings  had  reached  fully  a  quarter  of  a  million.  The  work  is  being 
conducted  primarily  along  two  lines,  first,  by  selection  from  a  large  number  of  seed- 
lings, and  second,  by  crossing  or  hybridizing  with  cultivated  varieties.  In  the  fruit- 
breeding  work  at  the  station  perfect  hardiness  of  plant  is  the  first  consideration.  An 
effort  is  being  made  to  extend  the  cherry,  peach,  and  apricot  belt  north  to  the  Mani- 
toba line.  In  the  breeding  work  with  vegetables  earliness  combined  with  satisfactc  iry 
yield  is  the  end  aimed  at. 

How  to  prevent  decay  of  our  citrus  fruits  (  Florida  Agr.,  31  (1904),  No.  39,  p. 
611). — This  is  a  reprint  of  a  paper  read  by  T.  J.  Ash  by  before  the  Pasadena  Lemon 
Growers'  Association.  The  author  estimates  that  during  the  past  8  years  the  amount 
of  decay  for  all  classes  of  citrus  fruits  which  have  been  shipped  was  8  per  cent.  In 
figures,  this  represents  a  loss  during  this  period  of  about  four  and  a  quarter  million 
dollars. 

As  a  means  of  prevention  the  author  suggests  top  working  with  buds  taken  from 
trees  which  produce  firm,  marketable  fruit  which  will  stand  shipment.  He  believes 
also  that  in  the  matter  of  orchard  management  the  development  of  the  fruit  should 
be  retarded  rather  than  forced,  since  quick  growth  and  rapid  decay  are  terms  which 
are  closely  correlated. 

The  author  points  out  the  value  of  dry  air  in  the  shipment  of  fruits  and  suggests 
the  use  of  an  electric  fan  with  a  shaft  which  would  force  air  to  the  center  of  the 
rooms  or  cars  in  which  the  fruit  was  kept. 

Propagation  and  marketing  of  oranges  in  Porto  Rico,  H.  0.  Henkk  k>kn 
{Porto  Rico  Sta.  Hal.  4,  pp.  24,  pis.  6,  figs.  4)- — A  popular  discussion  of  this  subject. 

Experiments  in  the  aeration  and  green  manuring  of  the  soil  in  fruit  cul- 
ture, G.  Biesenbach  (Deut.  Landa:  Presse,  30  (1903),  Xo.  87,  p.  752).— Many 
orchards  in  certain  parts  of  Germany  do  not  grow  well  and  are  unproductive.     The 
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author  conducted  some  experiments  to  determine  the  effect  of  aeration  of  the  soil  in 
such  localities  on  growth  of  fruit  trees.  In  transplanting  nursery  trees  to  the  orchard 
a  hole  was  dug  from  1  to  1\  meters  in  diameter  and  1A  meters  across.  Instead  of 
having  the  hole  come  to  a  point  at  the  bottom,  as  is  usually  the  case  in  transplant- 
ing trees,  it  was  actually  made  wider  at  the  bottom  than  at  the  top.  In  the  case  of 
sandy  land,  where  this  kind  of  a  hole  could  not  be  dug  without  danger  of  caving  in, 
the  hole  was  made  wider  at  the  top  and  the  walls  dug  straight  down. 

After  digging  the  holes  they  were  allowed  to  remain  open  for  a  few  weeks.  They 
were  then  filled  about  one-quarter  full  with  brushwood,  twigs,  leaves,  and  such 
material.  A  layer  of  earth  was  then  covered  over  this  material  and  the  hole  again 
left  for  a  period  of  several  weeks,  after  which  it  was  tilled  up  with  alternate  layers  of 
fine  soil,  brush,  half-rotton  wood,  and  humus.  Trees  planted  in  holes  thus  made 
have  uniformly  made  a  remarkably  good  growth,  and  the  strong  roots  thrown  out 
have  been  able  to  penetrate  the  bottom  and  side  walls  of  the  holes  into  the  harder 
layer  of  earth. 

Excellent  results  are  also  reported  from  the  use  of  hairy  vetch,  crimson  clover,  and 
red  clover  as  cover  crops  in  the  orchard. 

Results  of  soil  aeration  with  orchard  fruits  and  its  value  in  general  cul- 
ture, Causemann  {Dent.  Landw.  Presse,  31  (1904),  Xo.  72,  pp.  619,  620).—  The  author 
notes  an  experiment  in  the  planting  of  120  fruit  trees,  partly  along  highways  and 
partly  in  an  orchard.  The  aeration  of  the  soil  was  secured  by  digging  holes  about 
1^  meters  deep  and  a  little  wider  and  filling  the  same  with  alternate  layers  of  brush- 
wood and  soil.  All  the  trees  thus  treated  have  made  a  remarkably  good  growth  in 
every  situation.  This  method  of  setting  out  trees,  it  is  believed,  promises  much  for 
certain  orchard  sections  of  Germany,  where  unsatisfactory  results  are  now  being 
secured.  Some  other  data  are  noted  showing  the  value  in  general  of  deep  prepara- 
tion of  the  soil  for  growing  crops. 

Pruning,  fertilizing,  and  thinning,  J.  H.  Funk  {Pennsylvania  Sluts  Dept.  Agr. 
Rpt.  1903,  pp.  791-796). — Directions  based  on  a  number  of  years  of  successful  expe- 
rience are  here  given  for  the  pruning,  fertilizing,  and  thinning  of  orchard  fruits. 

For  transplanting  in  the  orchard  the  author  prefers  1-year-old  peach  trees,  and 
apple  trees  not  older  than  2  years.  The  trees  are  pruned  to  whips  and  cut  off  at  a 
uniform  height  of  18  in.  to  2  ft.  When  the  young  shoots  have  grown  about  an  inch 
all  buds  below  the  sixth  top  ones  are  rubbed  off.  Heading  in  is  regularly  practiced 
to  induce  stockiness  and  early  fruiting.  Well-rotted  stable  manure  is  recommended 
during  the  early  growth  of  the  trees.  In  the  author's  orchard  6  to  8  year  old  trees 
average  6  to  8  in.  in  diameter,  and  he  finds  no  difficulty  in  securing  a  growth  of  an 
inch  in  diameter  each  year. 

Reports  of  the  pomologist,  C.  T.  Fox  [Pennsylvania  State  Dept.  Ayr.  Rpt.  1903, 
pp.  233-243,  536-543). — Reports  are  here  given  for  the  years  1902  and  1903,  on  the 
production  of  orchard  and  small  fruits  in  the  different  sections  of  Pennsylvania. 
The  Kieffer  is  grown  more  largely  than  any  other  pear  in  Pennsylvania.  The 
Numbo  and  Paragon  varieties  of  chestnuts  have  been  grafted  on  native  trees  with 
much  success.  The  grafts  bear  fruit  in  3  years  and  the  nuts  are  much  larger  than 
the  native  sorts  and  command  double  their  price  in  the  market.  The  varieties  of 
apples,  pears,  cherries,  grapes,  peaches,  quinces,  and  strawberries  of  note  which  have 
been  originated  in  the  State  are  mentioned  briefly,  with  an  account  of  their  origin. 
The  introduction  of  Japanese  varieties  of  plums  in  Pennsylvania  has  given  new  life 
to  that  industry. 

Fruit-growing  statistics  of  Erie  County,  L.  G. Youngs  (Pennsylvania  State  T>< pt. 
Agr.  Rpt.  1903,  pp.  715,  716). — Erie  County  in  Pennsylvania  borders  on  Lake  Erie. 
It  contains  50,000  acres  of  grape  land,  of  which  6,000  acres  have  been  planted.  The 
normal  annual  production  of  grapes  is  1,800  carloads,  valued  at  §600,000.  The 
annual  value  of  berries  and  other  small  fruits  is  §300,000.     About  400,000  bu.  of 
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apples  arc  produced  in  the  county,  "95  per  cent  of  which  are  only  tit  for  cider." 
The  value  of  the  fruit  and  produce  used  by  canning  factories  is  placed  at  $150,000. 

Plowing- v.  mulching  (Amer.  Gard.,  85  {1904),  No.  505,  p.  662).— An  account  is 
given  of  an  experiment  in  cultivating  V.  mulching  peach  orchards.  The  orchard  in 
question  was  thai  of  J.  H.  Hale,  in  Connecticut.  It  is  stated  that  the  mulched  trees 
made  a  growth  that  many  people  would  have  been  satistied  with,  but  much  betttr 
results  were  secured  by  cultivation.  The  cultivated  trees  made  a  better  growth,  and 
the  leaves  were  larger  and  of  a  deeper  green  color.  It  was  an  easy  matter  to  pit  k 
out  by  appearance  the  cultivated  from  the  mulched  trees  in  the  different  sections  i  f 
the  orchard. 

Cooling  peaches  before  shipping  i  Orange  Judd  Farmer,  37  (1904),  No.  16, 
p.  359).—  Ay  the  results  of  investigations  by  G.  H.  Powell  of  this  Department,  in 
Georgia,  it  is  stated  that  if  peaches  are  cooled  quickly  to  about  40°  before  being 
loaded  in  refrigerator  cars,  they  will  carry  to  the  most  distant  northern  markets 
without  loss.  "Nine  full  carloads  were  included  in  the  cooling  tests,  and  check  cars 
cooled  in  the  ordinary  way  accompanied  them  to  New  York  and  New  England 
markets.  The  cooled  fruit  arrived  in  practically  the  same  condition  in  which  it  left 
the  orchard,  in  uniform  condition  from  the  bottom  to  the  top  of  the  car.  In  the  check 
cars  there  was  as  much  as  30  per  cent  soft  and  decayed  fruit  in  the  top  layers  of 
peaches.  In  some  cases  the  fruit  was  sold  after  14  days  in  the  cold  car  in  prime 
condition."  It  is  believed  that  the  investigations  indicate  that  a  large  proportion  of 
the  usual  losses  in  transit  of  the  peach  can  be  overcome  if  the  temperature  of  the 
fruit  can  be  reduced  quickly  after  picking.  The  body  of  ice  in  an  ordinary  refriger- 
ator car  does  not  reduce  the  temperature  quickly  enough  to  check  ripening,  and  the 
fruits  deteriorate  at  the  top,  where  the  temperature  is  highest. 

Cold  storage  for  fruit  ( West  Indian  Bui.,  5  (1904),  No.  2,  pp.  117-134).— This 
article  is  made  up  largely  of  a  series  of  interviews  with  the  managers  of  important 
cold-storage  plants  in  the  United  States  on  the  methods  followed  in  their  work  in  the 
cold  storage  of  fruits. 

Graft  hybrids  (Gard.  Citron.,  3.  ser.,  36  (1904),  No.  926,  pp.  217-219,  figt.  5).— 
A  review  is  given  of  the  work  of  L.  Daniel  in  producing  graft  hybrids,  and  of  earlier 
work  of  a  similar  nature  by  others.  A  number  of  cuts  of  graft  hybrids  illustrate 
the  article. 

Coffee  and  coffee  culture,  C.  B.  Hayward  (Scl.  Amer.,  91  (1904),  No.  12,  pp. 
194',  195). — A  brief  account  of  the  early  history  of  coffee,  and  the  various  stages  of 
development  from  flowering  to  the  manufactured  product. 

Coffee  planting  in  Porto  Rico,  J.  W.  Van  Leenhoff  (Porto  Rico  Sta.  Circ.  5, 
pp.  14,  figs.  6). — Popular  directions  are  given  for  the  planting  and  management  of 
coffee  plantations  in  Porto  Rico.  The  article  is  preceded  by  an  account,  by  F.  D. 
Gardner,  on  the  experimental  work  now  being  carried  out  at  the  station  with  coffee. 
Special  attention  is  being  paid  to  planting  at  different  distances  and  to  different 
cultural  methods.  Experiments  to  control  the  coffee-leaf  miner,  by  picking  and 
destroying  all  infested  leaves,  have  been  made  on  several  occasions,  but  the  indica- 
tions are  that  the  task  is  too  great  to  be  practicable.  The  circular  is  also  issued  in 
the  Spanish  language. 

Comparative  study  of  different  methods  of  pruning,  B.  Chauzit  and  G.  Barba 
(Rev.  Yit.,  22  (1904),  No*.  554,  pp.  92-95;  555,  pp.  122-126).— -The  authors  conducted 
a  series  of  experiments  extending  over  a  number  of  years  with  different  methods  of 
pruning  vinifera  varieties  of  grapes  to  determine  the  effect  on  yield  and  quality  of 
the  wine  produced.  The  results  obtained  are  tabulated  as  regards  yields  during  9 
seasons,  anil  the  composition  of  the  must  as  regards  sugar,  acid,  alcohol,  extract, 
ash,  etc. 

The  final  conclusions  regarding  the  matter  are  as  follows:  Long-pruned  vines 
trained  on  wires  are  more  prolific,  other  things  being  equal,  than  vines  pruned  and 
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trained  in  goblet  form,  and  manifest  after  9  years'  trial  no  sign  of  enfeeblement. 
Fruit  from  long-pruned  vines  ought  to  be  harvested  15  to  20  days  later  than  fruit 
from  vines  subject  to  ordinary  short  pruning,  in  order  to  improve  the  quality  of  the 
wine  produced.  Even  when  long-pruned  vines  are  harvested  later  they  never  pro- 
duce as  perfect  a  quality  of  wine  as  short-pruned  vines,  because  the  fruit  does  uo1 
reach  such  perfect  maturity.  The  total  amount  of  sugar  material  harvested  per 
hectare  is  much  greater  in  long-pruned  vines  than  in  those  pruned  short. 

The  growing  of  raspberries  for  profit,  F.  Harris  (Pennsylvania  State. Dept.  Agr. 
Rpt.  1902,  pt.  2,  pp.  123-127). — The  author  describes  his  successful  method  of  grow- 
ing raspberries  for  profit.  Details  are  given  as  regards  methods  of  planting,  prun- 
ing, and  varieties.  The  Loudon  has  been  adopted  as  the  best  of  a  number  of 
varieties  of  red  raspberries  tested.  The  Kansas  is  considered  the  most  satisfactory 
of  the  black  varieties.     It  leads  as  regards  yield  and  profit. 

Strawberry  handbook  i  N  w  York:  German  Kali.  Works,  pp.  32,  Jigs.  9). — Popular 
directions  are  given  for  the  planting,  manuring,  and  general  care  of  strawberries. 
Several  tables  are  included  which  show  the  composition  of  the  more  common  com- 
mercial fertilizers  and  manures. 

Report  on  latices  and  rubber  from  Rhodesia,  W.  R.  Duxstax  (RhodesianAgr. 
Jour.,  2  (1904),  No.  1,  pp.  23-25). — Analyses  are  given  of  a  number  of  samples  of 
latices  from  different  rubber-producing  plants  in  Rhodesia,  and  also  of  a  sample  of 
rubber  from  the  Uintali  district, 

Rubber  coagulating  methods  in  Central  Africa,  G.  van  dex  Kerckhove  ( India 
Rubber  World,  31  (1904) ,  No.  1,  pp.  5-7,  Jigs.  8). — A  number  of  different  methods  used 
by  the  natives  in  Central  Africa  for  coagulating  rubber  are  briefly  described.  Sup-! 
plementing  the  article  is  a  paper  on  the  coagulation  of  root  rubber,  republished  from 
a  recent  work  by  DeWildman  and  Gentil. 

A  grand  novelty  (Gard.  Chron.,  3.  ser.,  36  (1904),  No.  921,  pp.  240,  241,  Jig.  1; 
Sup. ,  pi.  1). — An  account  is  given  of  the  plant  Meconopsis  integrifolia,  which  has  lately 
flowered  in  several  establishments  in  England  for  the  first  time.  The  plant  is  native 
in  Tibet,  where  it  grows  at  elevations  above  11,000  ft.  Its  upward  limit  appears  to 
be  about  15,500  ft.  The  flowers  in  Tibet  are  8  to  10  in.  in  diameter  and  of  a  beautiful 
yellow  color.  There  are  about  11  flowers  on  each  plant  in  Tibet,  but  under  culti- 
vation 4  to  5  flowers  appear  to  be  the  normal  number.  The  petals  are  normally  5 
in  number  and  borne  erect  something  like  a  tulip.  It  is  believed  that  this  flower 
will  prove  among  the  most  valued  Papaveraceous  species  in  cultivation.  A  botanical 
description  is  given  of  the  plant. 
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Forest  resources  of  Texas,  W.  L.  Bray  (  U.  S.  Dept.  Agr.,  Bureau  of  Forestry  Bui. 

47,  pp.  71,  pis.  8,  Jig*.  2,  maps  3). — After  briefly  describing  the  conditions  affecting 
the  character  and  distribution  of  forest  growth  in  Texas  and  the  natural  divisions  of 
the  State,  a  discussion  is  given  of  rainfall,  nature  of  soil  and  rock,  temperature,  sun- 
light, winds,  etc.,  as  factors  in  determining  forest  distribution  in  Texas.  The  differ- 
ent forest  areas  are  classified  and  their  chief  characteristics  described.  Notes  are  given 
on  the  commercial  value  of  the  different  forest  areas,  forestry  practices,  etc.,  and 
suggestions  for  the  conservative  management  of  lumbering  the  remaining  timber. 

The  author  says  that  in  spite  of  the  hopeful  beginning  that  has  been  made  in  the 
private  management  of  the  long-leaf  pine,  without  State  aid  it  will  be  impossible  to 
protect  the  public  interests  affected  by  forest  destruction.  The  long-leaf  pine  lands 
under  present  conditions  are  practically  without  reforestation,  and  on  loblolly  and 
short-leaf  pine  lands  the  reforestation  is  rapid  enough,  but  in  most  places  the  pine 
is  replaced  by  scrub  oak. 
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The  author  believes  that  the  State  should  assist  by  promoting  management  by  pri- 
vate owners  and  by  itself  undertaking  the  management  of  forests  on  State  lands. 
He  claims  that  forest  preservation,  in  the  interests  of  the  State  of  Texas  as  a  whole, 
<\in  be  obtained  only  by  the  adoption  of  a  definite  State  policy  which  would  not  only 
meet  the  present  needs,  hut  would  include  assistance  to  private  management  and  the 
establishmeni  of  state  reservations.  The  bulletin  concludes  with  a  list  of  the  valu- 
able timbers  native  to  Texas,  with  notes  on  their  distribution,  habits,  and  uses. 

The  forests  of  the  Hawaiian  Islands,  W.  L.  Hall  (  U.  S.  Dej/t.  Ayr.,  Bureau 
of  Forestry  /?"/.  48,  pp.  i9,  pis.  8). — This  is  a  report  on  the  forests  of  Hawaii,  based 
on  the  recent  reconnoissance  of  the  forests,  and  contains  recommendations  which 
form  the  hasis  of  a  forest  policy  which  is  being  put  in  effect  by  the  Territorial 
government.  The  bulletin  is  an  elaboration  of  a  previous  publication  (E.  S.  R., 
15,  p.  778.). 

Exhibit  of  a  forest  nursery  at  the  Louisiana  Purchase  Exposition,  G.  Pin- 
chot  (  U.  S.  Dept.  Agr.,  Bureau  of  Forestry  Oirc.  SI,  pp.  7,  figs.  2). — As  a  portion  of 
the  outdoor  exhibit  of  the  Bureau  of  Forestry  at  the  Louisiana  Purchase  Exposition, 
a  demonstration  is  made  of  forest  nurseries  in  which  different  methods  of  seeding 
for  coniferous  and  deciduous  trees  are  described,  as  well  as  the  use  of  screens  for 
suitable  shade,  etc. 

Exhibit  of  forest  planting  in  woodlots  at  the  Louisiana  Purchase  Expo- 
sition, G.  PixcnoT  (U.  S.  Dept.  Agr.,  Bureau  of  Forestry  Cire.  30,  pp.  11,  fig.  1). — In 
order  to  illustrate  different  methods  of  forest  planting  in  woodlots,  the  Bureau  of 
Forestry  has  prepared,  as  a  part  of  its  outdoor  exhibit  at  the  Louisiana  Purchase 
Exposition,  a  series  of  plats  planted  with  different  species  and  mixtures  suitable  for 
different  parts  of  the  United  States.  The  vvoodlot  plantations  are  made  primarily  for 
the  production  of  fuel  and  timber,  and  the  selection  of  species  is  based  on  this  fact. 
A  description  is  given  in  tabular  form  of  the  different  woodlot  plantations. 

Forest  conditions  of  the  San  Francisco  Mountains  forest  reserve,  Arizona, 
J.  B.  Leiberg,  T.  F.  Rixon,  and  A.  Dodwell{  U.  S.  Geol.  Survey,  Prof.  Paper  .'.',  pp. 
95,  pis.  7).— This  is  a  report  on  the  forest  conditions  of  the  San  Francisco  Mountains 
reserve,  in  which  the  various  physical  features  are  described  and  detailed  notes  given 
on  the  character  of  the  forests.  The  reserve  contains  nearly  2,000,000  acres,  and  the 
report  is  based  upon  a  critical  examination  of  812,500  acres.  The  different  zones  or 
types  of  arborescent  growth  are  described,  and  notes  given  on  the  undergrowth, 
ground  cover,  etc.  The  principal  species  of  trees  are  the  yellow  pine,  which  supplies 
by  far  the  greatest  amount  of  timber,  followed  by  red  fir,  white  fir,  Engelmann 
spruce,  and  other  species  of  less  abundance  and  value. 

Notes  are  given  on  the  various  agencies  through  which  the  forests  are  being 
destroyed.  Logging* operations  have  been  carried  on  in  most  of  the  forest  area  in  the 
central  part  of  the  reserve,  in  some  places  the  timber  having  almost  all  been  cut. 
The  effect  of  grazing,  especially  sheep  herding,  is  described,  and  also  the  injury  which 
has  been  caused  by  forest  tires.  The  reproduction  of  species,  particularly  the  yellow 
pine,  is  very  deficient;  and  the  yellow  pine  is  said  to  be  as  a  rule  past  its  prime  and 
in  a  state  of  decadence.  The  grazing  value  of  the  reserve  is  commented  upon,  the 
principal  species  of  grasses  being  enumerated.  A  detailed  description  is  given  of  the 
different  townships  embraced  in  the  reserve. 

The  disappearance  of  the  chestnut  in  France  (Bui.  Mens.  Off.  Renseignements 
Ayr.,  3  (1904),  Nos.  1,  pp.  11-29;  2,  pp.  163-177).— The  importance  of  the  chestnut 
tree  in  France  is  commented  upon  and  official  data  given  relating  to  the  value  of  its 
products.  These  increased  to  about  1890,  from  which  time  there  has  been  a  steady 
decrease  in  the  production  and  value  of  the  products.  This  is  attributed  to  the 
destruction  of  the  trees  through  various  means.  One  of  the  most  important  is  the 
cutting  of  the  trees  for  the  bark,  which  is  rich  in  tannin. 
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A  second  and  very  important  cause  is  a  disease  due  to  an  unknown  cause  which 
produces  exudations  on  the  lower  part  of  the  trunk  and  roots.  A  review  is  given  of 
the  various  attributed  causes  of  this  disease  and  the  opinions  of  a  number  of  investiga- 
tors are  summarized.  Chapters  are  given  on  the  utilization  of  the  bark  and  wood  of 
the  chestnut,  and  suggestions  made  for  its  more  conservative  management.  The 
paper  concludes  with  a  list  of  about  50  references  to  the  literature  of  the  subject, 
which  is  appended  as  a  bibliography. 

On  the  reestablishment  of  chestnut  forests,  A.  Prunet  (Bui.  Mens.  Off.  Ren- 
Si  iijm  mi  nts  Agr.,  3  (1904),  ATo.  5,  pp.  536-541)- — Attention  is  called  to  the  destruction 
of  chestnut  trees  through  the  disease  known  as  "black  foot"  or  "ink  disease."  For 
the  reestablishment  of  the  forests  the  author  suggests  planting  trees  that  have  been 
grafted  upon  resistant  stock,  and  for  this  purpose  he  recommends  grafting  on  other 
species  of  chestnut,  on  the  American  chinquapin  (Castanopsis  chrysopfiylla),  and  also 
upon  certain  species  of  oak  which  have  been  demonstrated  as  suitable  stock  for  that 
purpose. 

The  timber  of  the  Edwards  Plateau  of  Texas,  W.  L.  Bray  ( U.  S.  Dept.  Agr., 
Bureau  of  Forestry  Bid.  49,  pp.  30,  pis,  5,  map  1). — This  bulletin  gives  an  account  of 
the  timber  of  the  Edwards  Plateau  of  Texas,  and  discusses  its  relation  to  climate, 
water  supply,  and  soil.  After  describing  the  region,  which  lies  east  of  the  Pecos 
Valley  and  north  of  the  Rio  Grande  River,  an  account  is  given  of  its  climatic  condi- 
tions, water  supply,  etc.,  and  the  vegetation  of  the  region  is  described  at  some  length. 

Progress  report  of  forest  administration  in  Coorg,  C.  D.  McCarthy  (Forest 
Dept.,  Coorg,  India,  Rpt.  1902-3,  pp.  28). — A  report  is  given  on  the  forest  administra- 
tion for  the  years  1902  and  1903,  with  notes  on  the  extension  of  State  forests,  their 
management,  exploitation,  gross  yield  of  products,  and  the  financial  returns.  The 
reserved  and  protected  forests  amount  to  nearly  one-third  of  the  entire  area  of  the 
district. 

Forestry  in  Japan  (Japan  in  the  Beginning  of  the  20th  Century.  Tokyo:  Imperial, 
Japanese  Commission  to  the  Louisiana  Purchase  Exposition,  1904,  pp-  224-288). — The 
forest  area  of  Japan  is  said  to  be  about  56,563,000  acres,  or  59  per  cent  of  the  total 
area  of  the  islands.  Of  this  area  21  per  cent  is  pure  coniferous  forest,  25  per  cent 
deciduous,  45  per  cent  mixed,  and  the  remainder  thinly  stocked  or  waste  lands. 
The  bamboo  areas,  which  form  a  feature  in  the  forest  system  of  Japan,  are  of 
extremely  limited  extent,  and  are  said  to  show  little  signs  of  enlargement  in  the 
near  future.     A  description  of  them  has  therefore  been  omitted. 

The  ownership  of  the  forests  and  relative  extent  of  different  classes  are  given  as 
follows:  Government  forests  32,156,000  acres,  imperial  forests  5,122,000  acres,  and 
private  forests  19,281,000  acres.  The  distribution  of  the  forests,  sylvicultural  features, 
etc.,  are  described,  and  notes  given  on  the  more  important  species  of  trees  found  in 
the  different  forest  zones.  The  various  systems  of  management  are  described  and 
the  results  of  elaborate  investigations  which  have  been  inaugurated  by  the  govern- 
ment for  the  study  of  forest  conditions  and  improvements  are  shown. 

In  the  government  forests  rotations  of  from  40  to  200  years  have  been  adopted, 
dependent  upon  the  species  grown,  and  private  owners  are  being  urged  to  adopt 
similar  methods.  Encouragement  is  given  to  public  and  private  forest  planting  so  as 
not  only  to  reproduce  the  forest  as  it  matures,  but  also  to  replant  extensive  areas 
which  were  deforested  after  the  political  restoration.  The  only  figures  available  are 
for  the  government  and  imperial  forest  plantings  for  the  decennial  period  ending 
1901.     During  this  time  there  was  an  extension  of  the  forest  area  by  2,805,000  acres. 

The  financial  returns  from  the  state  forests  for  the  year  1901  were  in  excess  of 
61,01)0,000,  rating  the  Japanese  unit  of  value  at  50  cts.  The  tables  given  show  a 
progressive  net  profit  for  the  time  covered,  as  well  as  an  increased  revenue  per  unit 
of  area. 
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The  management  of  the  state  forests  is  conducted  by  16  major  and  325  minor  forest 
officers,  organized  under  a  Bureau  of  Forestry  of  the  Department  of  Agriculture  and 
Commerce.  Other  systems  of  management  are  permitted,  a  considerable  number  of 
areas  being  under  local  control. 

Brief  notes  are  given  on  forestry  education  and  legislation.  The  first  school  of 
forestry,  the  Tokyo  Dendrological  School,  was  established  in  1882,  and  at  present 
there  are  62  institutions  of  various  grades  in  which  instruction  in  forestry  is  given. 

Forestry  in  the  south  of  Ireland,  R.  H.  Keane  (Agr.  Students'  Gaz.,  n.  ser.,  12 
(1904);  No.  1,  pp.  17-22). — Descriptions  are  given  of  the  forests  of  the  south  of  Ire- 
land, a  region  which  was  formerly  completely  forested,  but  which  has  suffered  very 
materially  from  the  removal  of  the  timber  and  destruction  of  the  forests.  At  present 
it  is  said  that  only  1.5  per  cent  of  Ireland  is  wooded,  the  total  area  of  forest  being 
about  308,000  acres.  This  area  embraces  larch  46,000  acres,  fir  34,000,  oak  26,000, 
spruce  15,000,  pine  2,500,  beech  10,000,  ash  7,000,  elm  3,300,  sycamore  3,000,  and 
mixed  forests  159,000. 

Attention  is  called  to  the  rapidity  with  which  a  number  of  species  of  forest  trees 
grow  when  given  proper  attention,  and  suggestions  given  for  future  plantings.  The 
prevailing  forest  crop  is  said  to  be  a  mixture  of  larch  and  Scotch  fir,  with  a  consider- 
able amount  of  scrub  oak,  which  is  desirable  only  for  fire  wood.  The  commoner 
varieties  of  trees  and  their  suitability  as  regards  soil  and  climate  are  described. 

Review  of  forestry  legislation  for  1902,  G.  B.  Si'dworth  (New  York  Slut, 
Library  Bui.  80,  pp.  839-843). — During  the  period  covered  by  this  review  it  is  said 
that  7  States  enacted  forest  legislation,  of  which  only  4  could  be  properly  classified  as 
forest  laws.  Of  these,  the  laws  of  New  York,  providing  for  the  establishment  of  a 
State  park,  and  the  New  Jersey  fire  law  are  noteworthy.  The  provisions  of  these 
laws  are  reviewed  and  commented  upon  at  some  length.  Other  laws  briefly  reviewed 
are  those  passed  by  the  legislatures  of  Ohio,  Rhode  Island,  and  Louisiana. 

Practical  notes  on  forestry  for  New  South  Wales,  J.  H.  Maiden  (Agr.  Gaz. 
New  South  Wales,  15  (1904),  No.  4,  pp.  341-344)- — Notes  are  given  on  the  selection 
and  propagation  of  forest  tree  seeds,  means  of  testing,  etc.,  and  attention  called  to 
the  necessity  of  rejecting  inferior  species  in  planting.  The  author  describes  the  prep- 
aration of  the  soil  for  nursery  beds,  and  gives  directions  for  the  care  of  the  seedlings. 
The  propagation  of  trees  by  other  means  than  by  seeds  is  described. 

Forest  conditions  of  the  Black  Mesa  forest  reserve,  Arizona,  F.  G.  Plt/m- 
mer,  T.  F.  Rixon,  and  A.  Dodwell  (£7.  S.  Geol.  Survey,  Prof.  Paper  23,  pp.  62,  pis.  7). — 
This  report  was  prepared  by  the  first  of  the  above-mentioned  authors  from  notes 
made  by  the  other  two.  The  Black  Mesa  forest  reserve  contains  approximately 
1,783,000  acres,  and  extends  in  irregular  strips  of  land  from  central  Arizona  in  a  south- 
easterly direction  to  the  New  Mexico  boundary.  The  general  topography  of  the 
region  is  described,  as  well  as  its  drainage,  water  supply,  lumbering  operations,  etc. 

The  lands  of  the  forest  reserve  are  classified  as  timbered  area  80.7  per  cent,  wood- 
land 14.04  per  cent,  timberless  5.02  per  cent,  and  burned  and  logged  area  0.24  per 
cent.  The  dominant  species  of  timber  trees  of  the  reserve  are  the  yellow  pine,  fol- 
lowed by  Engelmann  spruce,  white  pine,  and  red  and  white  fir.  In  addition  to  the 
above  species  there  is  a  considerable  amount  of  oak,  juniper,  and  cypress,  which  is 
of  value  for  fuel. 

Descriptions  are  given  of  the  different  species  of  trees,  and  notes  on  the  rate  of 
growth  of  the  principal  timber  species.  The  report  concludes  with  detailed  descrip- 
tions of  the  townships  embraced  in  the  reserve. 

Street  trees  and  g-as  (Amer.  Gard.,  25  (19j4),  No.  503,  pp.  624,  625,  fig.  1). — 
Attention  is  called  to  the  damage  frequently  suffered  by  street  trees,  which  is  attril  >u- 
ted  to  the  effects  of  illuminating  gas,  and  quotations  given  from  the  report  of  the 
forester  of  Yonkers,  N.  Y.,  in  wdiich  a  number  of  instances  are  cited  where  trees  were 
undoubtedly  destroyed  by  leaks  in  gas  mains. 
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The  hardy  catalpa,  W.  Gill  (Jour.  Agr.  and  Tnd.  South  Australia,  7  (1904),  No. 
11,  pp.  614-616,  pi.  1). — A  description  is  given  of  the  hardy  catalpa  as  a  forest  tree, 
particular  attention  being  called  to  a  number  of  plantations  in  parts  of  Australia. 
These  plantings  were  made  along  email  streams  in  rich  soil,  and  the  growth  has  been 
exceptionally  rapid. 

The  results  obtained  in  Australia  are  contrasted  with  those  obtained  in  the  United 
States,  as  shown  by  the  publications  of  the  Bureau  of  Forestry,  some  of  the  experi- 
ment stations,  etc.,  and  the  author  concludes  that  the  growth  of  the  trees  Li  South 
Australia  surfers  little  by  comparison  with  the  trees  as  grown  in  the  United  States. 
Attention  is  called  to  one  important  difference,  however,  that  is,  that  while  the  tree 
in  this  country  grows  over  a  large  area  and  in  many  kinds  of  soil,  in  South  Australia 
it  was  found  to  succeed  only  on  selected  sites  in  close  proximity  to  a  permanent 
water  supply. 

Planting  red  cedar  (  Oklahoma  Sta.  I!j>t.  1904,  PP-  54-56). — Directions  are  given 
for  the  gathering  of  the  seed  of  the  red  cedar,  its  preparation  for  planting,  and  sub- 
sequent care.  The  best  results  seem  to  follow  the  storing  of  the  seeds  in  moist  sand, 
and  as  they  do  not  germinate  until  the  second  spring  after  planting,  they  should  be 
protected  against  excessive  drying  during  the  summer.  Notes  are  also  given  on 
Arbor  Day  as  observed  in  Oklahoma,  and  a  list  of  desirable  trees  for  planting  is  given. 

White  oak  and  other  southern  woods  (  Tradesman,  52  (1904) ,  No.  .'.  pp.  73,  74)- — 
Notes  are  given  on  a  number  of  species  of  oak  which  in  the  lumber  market  are  fre- 
quently substituted  for  the  true  white  oak.  The  species  described  are  the  basket  oak 
\Quercu#  michauxii),  chestnut  oak (Q.prinus),  and  the  chinquapin  oak  (Q.prinoides). 
The  timber  characteristics  of  these  different  species  are  described,  and  their  differ- 
ences when  compared  with  white  oak  are  contrasted.  In  addition  notes  are  given 
upon  a  number  of  other  species  of  oak,  gum,  and  other  timber  trees. 

Cross-tie  forms  and  rail  fastenings,  with  special  reference  to  treated  tim- 
bers, H.  vox  Schrexk  (  U.  S.  Ikpt.  Agr.,  Bureau  of  Forestry  Bui.  50,  pp.  70,  pis.  5, 
figs.  71). — The  treatment  of  ties  used  in  railroad  construction  to  preserve  them 
against  decay  has  made  it  possible  to  introduce  new  forms,  a  number  of  which  are 
described  and  discussed.  The  relative  value  of  different  forms,  the  value  of  ties  cut 
from  live  and  dead  timber,  the  desirability  of  decreasing  the  number  of  ties  used  per 
mile  of  track,  and  new  types  of  ties  are  all  discussed. 

The  author  concludes  that  the  present  classification  into  first  class,  second  class, 
etc.,  is  not  justified,  and  suggests  a  grading  based  on  a  certain  definite-sized  tie. 
Under  the  present  system  of  management  it  is  not  deemed  desirable  to  decrease  the 
number  of  ties  now  laid  per  rail  length.  Triangular  ties,  which  have  been  exploited 
to  some  extent,  are  not  considered  desirable  and  should  not  be  used,  as  they  are  said 
to  yield  less  bearing  surface  on  the  ballast  than  other  forms. 

Where  tie  plates  are  used  on  treated  timbers  of  inferior  grade,  the  requisition  of  an 
8-inch  top-bearing  surface  is  believed  to  be  wasteful.  The  half-round  tie,  which  is 
described,  is  believed  to  be  advantageous  from  a  mechanical  standpoint,  as  it  is  said 
to  give  greater  bearing  surface  per  mile  and  a  more  stable  track,  and  at  the  same 
time  it  is  more  economical  of  timber.  Experiments  are  in  progress  to  test  the  prac- 
ticability of  sawing  ties  of  this  form  in  large  numbers,  and  their  value  is  believed  to 
be  worthy  of  trial. 

The  author  takes  up  the  different  forms  of  rail  fastenings,  discussing  spikes,  screw 
spikes,  etc.,  at  considerable  length.  The  best  form  is  believed  to  be  a  screw  spike 
now  in  use  on  the  French  Eastern  Railway.  This  screw  combines  the  advantages  of 
ease  of  making,  cheapness,  and  longer  service  than  other  types  of  screws,  and  is  said 
to  wear  out  the  thread  of  the  wood  less  than  closer  wound  screws.  Tests  of  these  are- 
being  conducted  on  several  railroads  in  the  United  States. 

A  discussion  is  given  of  the  relative  value  of  different  tie  plates.  For  use  in  old 
ties,  or  ties  which  have  been  in  use  for  some  time  until  the  spikes  or  screws  become 
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loosened,  a  form  of  dowel  is  described  which  has  already  shown  remarkable  results 
in  the  way  of  preventing  wear  around  the  spike  and  preserving  the  tie  for  a  con- 
siderable period  beyond  the  usual  time  of  its  usefulness. 

The  preservative  treatment  of  wood,  S.  P.  Sadtler  [Tech.  Quart.,  17  (1904), 
No.  J,  pp.  129-144,  figs.  3). — After  discussing  the  objects  of  wood  preservation,  notes 
are  given  on  the  structure  and  chemical  composition  of  various  woods,  and  the  more 
common  methods  of  preservative  treatment  are  described.  Attention  is  called  to  a 
radical  departure  from  some  of  these  methods  of  treatment,  and  a  new  method  for 
railroad-tie  protection  is  described  at  considerable  length.  This  protects  not  only 
against  fungus  attacks,  but  renders  the  wood  fireproof  or  fire  resistant  to  a  consider- 
able degree. 

The  method  described  is  said  to  give  to  wood  a  fire-resistant  quality,  due  to  the 
use  of  aluminum  sulphate,  without  any  injury  to  the  structural  strength  of  the  wood 
or  the  production  of  any  deleterious  characters  in  the  product. 

The  timbers  of  commerce  and  their  identification,  H.  Stone  (London:  William 
Rider  A-  Son,  Ltd.,  1904,  pp.  XXXVIII+S11,  pis.  23).—  The  author  has  produced  a 
valuable  contribution  to  the  knowledge  of  commercial  timbers  and  means  for  distin- 
guishing them.  The  information  given  is  both  scientific  and  technical,  the  two  being 
combined  in  a  way  to  aid  in  the  identification  of  nearly  every  kind  of  timber  found 
in  the  market. 

More  than  200  species  of  wood  are  described  and  every  genus  is  figured  by  excel- 
lent photomicrographs  which  go  to  make  up  the  plates.  After  an  introduction  to 
the  study  of  woods,  the  author  describes  in  detail  247  kinds  of  wood,  giving  the 
botany  of  the  species,  distribution,  sources  of  commercial  supply,  physical  character- 
istics, uses,  anatomical  characters,  etc.  A  bibliography  of  more  than  130  references 
to  literature  relating  to  the  subject  is  given,  and  a  thorough  index  enables  one  to 
readily  make  use  of  the  text. 

No  attempt  is  made  to  supply  keys  to  the  species,  as  the  author  thinks  the  present 
status  of  information  does  not  warrant  their  construction  if  based  upon  any  systematic 
classification  of  the  plants. 

SEEDS— WEEDS. 

The  duration  of  germination  experiments,  F.  Nobbe  (Landw.  Vers.  Stat.,  59 
(1904),  No.  5-6,  pp.  473-480). — The  results  of  a  series  of  experiments  on  the  germi- 
nation of  seed  of  Scotch  pine,  fir,  and  beet  to  test  the  reliability  of  the  rules  of  the 
German  experiment  stations  are  given.  The  pine  seeds  were  counted  7,  10,  14,  21, 
28,  and  42  days  from  being  placed  in  a  germinating  chamber,  and  the  fir  seeds  after 
7,  10,  14,  21,  and  28  days. 

A  great  variation  was  noted  in  the  rate  of  germination  of  the  different  lots  of  seed, 
hut  the  average  germination  for  the  lots  of  pine  seed  was  72.7  per  cent  at  the  end  of 
42  days,  with  5.8  per  cent  still  fresh  and  apparently  viable.  "With  the  fir  seed,  the 
average  germination  was  75.7  per  cent  in  28  days,  with  6.1  per  cent  still  fresh.  In 
experiments  with  beet  seed  a  variation  of  18  per  cent  was  noticed  between  the  ger- 
minations determined  5  days  and  14  days  after  beginning. 

Effect  of  bad  weather  on  the  vitality  of  seed  oats  (Jour.  Bd.  Agr.  [London], 
11  (1904),  No.  4,  pp-  217-219). — An  account  is  given  of  some  experiments  carried  on 
at  the  Agricultural  Department,  Marischal  ( 'ollege,  Aberdeen,  to  determine  the  effect 
of  an  abnormal  season  on  the  vitality  of  seed  oats.  Most  of  the  samples  tested  were 
taken  either  from  seed  stacks  or  from  granaries,  and  were  selected  because  they  had 
been  exposed  in  the  shock  for  a  longer  or  shorter  time  to  inclement  weather. 

Of  34  samples  the  highest  germination  was  63  per  cent  and  the  lowest  16  per  cent, 
giving  an  average  germination  of  34  percent.     Samples  of  grain  that  had  stood  in 
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the  shock  froni  3  to  6  weeks  during  rainy,  misty  weather  showed  a  diminished  aver- 
age germination  dependent  upon  the  time  the  grain  was  exposed  to  the  weather. 
The  relation  between  the  weight  per  bushel  and  the  germinating  power  of  a  number 
of  samples  is  shown,  from  which  it  appears  that  in  general  the  germinative  ability 
of  seed  increases  with  its  weight  per  bushel. 

Twenty-sixth  report  of  the  Swiss  seed  control  station  at  Zurich,  F.  G. 
Stebler  et  al.  {Landw.  Jahrb.  Schweiz,  18(1904),  No.  2,  pp.  45-100,  fig*.  4). — A 
report  is  given  of  the  operations  of  the  station  in  testing  seeds  for  the  year  ended 
June  30,  1903.  During  this  period  10,274  investigations  were  made  and  the  maxi- 
mum, minimum,  and  average  germination  of  the  different  kinds  of  seed  are  reported. 
These  investigations  represented  339,203  kg.  of  seed.  In  addition  to  the  germination 
and  purity  tests,  examinations  were  made  for  dodder  seed.  The  relative  value  of 
different  kinds  of  clover  seed,  alfalfa,  vetches,  and  various  grasses  was  also  studied. 
The  average  purity  and  germination  of  all  samples  of  seed  tested  between  1876  and 
1903  are  shown  in  tabular  form. 

In  addition  to  notes  on  seed  testing,  descriptions  are  given  of  investigations  on  cer- 
tain plant  diseases,  including  a  leaf-spot  disease  of  English  rye  grass  caused  by  Ovu- 
laria  lulii  and  a  leaf-spot  disease  of  white  clover  due  to  Stagonospora  trifolii. 

Second  annual  report  of  the  Central  Seed  Testing  Laboratory  cf  the 
Aynsome  Agricultural  Station,  Grange-over-Sands,  J.  S.  Remington  (.1////. 
Rpt.  Cent.  Seed  Testing  Lab. ,  Aynsome  Age.  Sta.-,  Grange-over-Sands,  2  (1903-4),  pp.  50). — 
An  account  is  given  of  the  seed-testing  operations  conducted  during  the  season  1903—4. 
There  were  examined  during  this  time  1,077  samples  of  seeds  of  all  kinds,  an  increase 
of  about  75  per  cent  over  the  amount  tested  the  previous  year.  A  detailed  report  is 
given  of  the  results  of  the  different  tests,  in  which  the  purity,  germination,  pres- 
ence of  dodder,  etc.,  are  shown.  In  addition  to  the  tabular  statements  given,  the 
forms  of  blanks  used  at  the  station  are  shown. 

Modern  seed  testing  (Reprint  from  Mag.  Com.,  1903,  Oct.,  pp.  7,  jig*.  8). — The 
importance  of  good  seed  and  the  necessity  for  scientific  and  systematic  seed  testing 
are  shown,  and  a  description  given  of  the  Aynsome  Seed  Testing  Station. 

Seed  testing,  J.  S.  Remington  (Reprint  from  Rog.  Lancashire  Agr.  Soc.  Jour.,  1903, 
pp.  8). — A  description  is  given  of  methods  of  seed  testing  pursued  in  the  Aynsome 
Seed  Testing  Laboratory,  and  tables  given  showing  the  maximum  and  minimum  of 
purity  and  germination  of  different  varieties  of  seed  as  determined  by  investigations 
which  have  been  carried  on  at  the  station. 

Technical  rules  for  seed  testing,  J.  S.  Remington  (Grange-over-Sands,  Eng.: 
Aynsome  Agr.  Sta.,  1903,  pp.  8). — The  technical  rules  for  seed  testing  as  practiced  at 
the  Central  Seed  Testing  Laboratory  of  the  Aynsome  Agricultural  Station  are  given. 

Seed  testing  and  seed-testing  apparatus,  H.  Wichmann  (Mitt.  Osterr.  Vers.  Stat, 
n.  Akad.  Brauind.  Wien,  1904,  PP-  7-11;  separate  from  Allg.  Ztschr.  Bierbrau.  u.  Malz- 
fabrik.,  1904,  Mai). — A  report  is  given  of  experiments  on  the  germination  of  barley, 
in  which  comparative  tests  of  different  forms  of  germinating  apparatus  were  made. 

A  report  on  present  methods  and  standards  of  seed  testing,  A.  Voigt 
(Separate  from  Jahresber.  Ver.  Vert  refer  Angeiv.  Bot.,  1  (1901),  pp.  1-11) . — The  author 
discusses  methods  of  seed  testing  and  standards  which  are  followed  in  some  of  the 
countries  of  Europe. 

Selection  of  seed  by  chemical  methods,  Wood  and  Berry  (Pror.  Cambridge 
Phil.  Soc,  12  (1903),  No.  2;  abs.  in  Bot.  Centbl,  95  (1904),  No.  19,  p.  513).— Studies  are 
in  progress  to  determine  the  possible  relationship  between  the  chemical  composition 
of  beets,  ruta-bagas,  and  mangel-wurzels,  and  the  ability  to  transmit  these  character- 
istics through  their  seeds. 
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DISEASES  OF  PLANTS. 

Report  of  the  government  mycologist,  J.  I».  Cakruthers  (Admr.  Rpts.,  Roy. 
Bot.  Gardens,  Ceylon,  190S,  Misc.,  pt.  4,  pp.  5-10).—  Considerable  attention  is  given  to 
a  disease  of  tea  leaves  due  to  the  fungus  Pestalozzia  guepini.  This  fungus  causes  a  dis- 
ease known  as  "gray  blight'"  and  occasions  at  times  serious  losses  to  tea  plantations. 
Another  serious  disease  of  tea  is  due  to  the  root  fungus  Rosellinia  radiciperda.  A  third 
disease  which  is  said  to  rarely  attack  tea  in  Ceylon,  though  abundant  in  other  dis- 
tricts, is  due  to  the  fungus  Marasmius  mrmentosus. 

In  addition  notes  are  given  on  the  witches'  broom  of  cacao,  caused  by  a  species  of 
Exoascus,  and  rubber  canker  which  are  to  be  discussed  in  future  publications.  A 
brief  note  is  given  on  the  resistance  of  the  spores  of  Hemileia  vastatrix  to  sunlight,  so 
far  the  spores  resisting  the  direct  action  of  the  sun  to  a  very  high  degree. 

Annual  report  on  the  diseases  and  injuries  of  economic  plants,  A.  A. 
Yacheoski  (St.  Petersburg:  Min.  Agr.  and  Imp.  Domain?,,  1904). — This  is  the  first 
annual  record  for  1903  of  the  Central  Phytopathological  Station,  established  by  the 
Imperial  Botanical  Garden.  The  present  record  deals  with,  the  diseases  of  cereals, 
fodder  grasses,  garden  plants,  fruit  trees,  berries,  vines,  forest  species,  orchard  and 
decorative  plants,  and  tropical  and  subtropical  plants. — p.  fireman. 

Diseases  of  cereals,  D.  McAlpixe  [Jour.  Dept.  Agr.  Victoria,  2  (1904),  No.  8,  pp. 
709-721,  pis.  2,  dgm.  1). — In  an  address  delivered  before  a  convention  the  author 
describes  a  number  of  diseases  of  cereals,  paying  particular  attention  to  rust  and 
take-all.  He  presents  statistics  to  show  the  losses  attributed  to  rust  in  Australia, 
and  reviews  the  various  experiments  for  its  control.  The  most  promising  method 
for  the  control  of  rust  seems  to  be  in  the  selection  of  resistant  varieties,  and  a  variety 
known  as  Rerraf  is  said  to  be  able  to  withstand  the  rust  when  other  varieties  along- 
side of  it  were  almost  entirely  destroyed.  Other  promising  rust-resisting  varieties 
are  mentioned.  For  the  prevention  of  take-all  the  author  recommends  a  series  of 
rotations  which  does  not  include  wheat  or  other  susceptible  plants  for  a  number  Of 
years. 

Clover  rot,  W.  Freckmanx  (  Deut.  Landw.  Presse,  31  (1904),  No.  5,  pp.  452-454,  figs- 
6;  Bid.  Mens.  Off.  Kenseignements  Agr.,  3  (1904),  No.  8, pp.  915-918). — A  description  is 
given  of  a  clover  disease  caused  by  Sclerotinia  trifoliorum,  which  is  said  to  have  been 
quite  prevalent  in  portionsof  Europe,  causing  greatinjury  to  clover  fields.  It  becomes 
conspicuous  in  September  and  October,  when  the  leavespresent  brown  spots  bordered 
with  yellow,  and  in  about  15  days  the  entire  leaf  is  affected  and  finally  falls,  leaving 
the  plant  bare.  The  development  of  the  fungus  is  discussed  at  considerable  length. 
In  addition  to  the  ordinary  red  clover,  it  has  been  found  to  attack  crimson,  alsike, 
and  white  clovers,  sainfoin,  alfalfa,  and  other  leguminous  plants. 

Where  a  field  becomes  infested  with  this  fungus  it  is  recommended  that  the.  culti- 
vation of  clover  and  similar  crops  be  abandoned  for  a  time  and  the  land  seeded  to 
grass  or  given  to  the  cultivation  of  cereals.  If  the  disease  appears  to  a  slight  extent 
in  clover  fields  its  effect  may  be  diminished  by  sowing  grass  seed,  which  will  gradu- 
ally replace  the  clover  as  it  is  destroyed  and  finally  result  in  the  production  of  a 
meadow. 

A  disease  of  endive  (Bid.  Mens.  Off.  Renseignements  Agr.,  3  (1904),  No.  3,  pp.  295, 
296). — A  brief  account  is  given  of  a  notice  published  elsewhere  of  a  disease  of  endive, 
which  has  been  quite  prevalent  in  parts  of  Italy.  The  disease  seems  to  be  caused 
by  the  fungus  Puccinia  prenanthidis,  which  causes  rusted  spots  upon  the  leaves, 
destroying  the  plant  for  use  as  salad.  The  progress  of  the  disease  is  said  to  be  quite 
rapid,  the  pustules  spreading  until  the  leaf  is  fully  involved  and  later  transformed 
into  a  worthless  mass. 

On  account  of  the  use  of  the  plant  as  a  salad,  fungicides  can  not  be  readily  used 
for  its  protection.     On  this  account  the  author  recommends  careful  selection  of  plants, 
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the  rejection  of  all  which  show  any  traces  of  disease,  and  rotation  of  crops  so  that 
-endive  shall  not  he  cultivated  in  the  same  ground  for  2  years  in  succession. 

The  scab  of  potatoes  (  Bui.  Mens.  Off.  Renseignements  Agr.,  3  (1904),  No.  8,  pp.  924, 
925). — A  brief  account  is  given  of  the  black  scah  of  potatoes,  due  to  CEdomyces  lep- 
roides  or  Chrysophlyctis  endoMotica,  the  information  being  largely  based  upon  publi- 
cations of  the  Board  of  Agriculture  of  England. 

The  diseases  of  the  potato  in  relation  to  its  development,  L.  R.  Jones  (Ann. 
Rpt.  New  Jersey  State  Bd.  Agr.,  31  (1903)  pp.  163-175,  figs.  8).—  This  is  a  lecture  deliv- 
ered by  the  author,  and  is  based  on  investigations  carried  on  at  the  Vermont  Station, 
all  of  which  have  been  noted  elsewhere. 

The  biology  of  Phytophthora  infestans,  L.  Matrcchot  and  M.  Molliard  (Ann. 
Mycol.,1  (1903), pp.  540-54-::  abs.  in  Bot.  Centbl,  95  (1904),  No.  6-7, p. 158).—  Biological 
.studies  are  given  of  the  potato  rot  fungus  (PhytopMhora  infestans).  The  fungus  was 
grown  on  a  number  of  media,  including  sliced  potatoes,  cucurbits,  etc.,  and  on  arti- 
ficial media  of  various  kinds.  The  best  spore  formation  was  found  when  grown  on 
natural  media,  as  they  are  called,  growth  on  an  artificial  media  tending  to  sterility. 

A  bacterial  rot  of  onions  (Agr.  News  [Barbados],  3  (1904),  No.  60,  p.  245). — 
A  description  is  given  of  the  bacterial  rot  of  onions,  which  was  noted  in  Barbados  as 
affecting  the  inner  scales  of  the  bulb  after  the  crop  had  been  gathered  and  stored. 
No  fungus  was  found  present,  but  the  diseased  scales  were  swarming  with  bacteria. 
While  not  demonstrated,  it  is  believed  that  this  disease  is  similar,  if  not  identical, 
with  that  previously  described  by  F.  C.  Stewart,  of  the  New  York  State  Station 
(E.  S.  R.,  12,  p.  55). 

Some  root-crop  diseases  in  Ireland,  T.  Johnson'  (Jour.  Dept.  Agr.  and  Tech. 
Instr.  Ireland,  4  (1903),  No.  2,  pp.  258-263,  figs.  8). — The  author  describes  a  disease 
of  mangel-wurzels  due  to  (Edomyces  leproides,  a  dry  rot  caused  by  Sphierella  betse,  and 
a  rot  of  Swedish  turnips  caused  by  Phoma  brassicse. 

Disease  of  sorghum  in  the  Madras  Presidency,  C.  A.  Barber  (Dept.  Land 
Records  and  Agr.,  Madras,  Vol.  II,  Bui.  49,  pp.  273-288). — Descriptions  are  given  of 
some  of  the  fungus  and  insect  injuries  to  sorghum,  particular  attention  being  given 
to  sorghum  smut,  2  forms  of  which  are  described  as  due  to  Ustilago  reiliana  and  U. 
tulasnei.  For  the  prevention  of  these  diseases,  the  author  recommends  immersing 
the  seed  grain  in  a  copper  sulphate  or  a  formalin  solution  prior  to  planting.  Other 
diseases  due  to  ColletotricJium  falcatum,  Puccinia penniseti,  etc.,  are  described. 

Experiments  for  the  prevention  of  black  spot  or  scab  of  apples,  D.  McAlpine 
(Jour.  Dept.  Agr.  Victoria,  2  (1904),  Nos.  4,  pp.  354-360;  8,  pp.  761-767,  pis.  9).— A 
report  is  given  of  a  series  of  experiments  conducted  to  test  the  efficiency  of  Bordeaux 
mixture  when  employed  on  a  commercial  scale  and  also  to  ascertain  the  adhesive- 
ness of  various  fungicides  when  used  for  the  prevention  of  the  black  spot  or  scab  of 
apples  and  pears.  The  first  series  of  experiments  was  conducted  in  1902-3,  followed 
by  a  second  series  of  experiments  in  1903—4. 

In  the  first  experiments  it  was  shown  that  with  proper  spraying  with  a  well-pre- 
pared Bordeaux  mixture  the  disease  could  be  completely  controlled.  The  additions 
of  common  salt,  sal  ammoniac,  etc.,  while  slightly  increasing  the  efficiency  of  the 
fungicide,  are  not  believed  to  be  necessary.  The  second  season  was  generally  favor- 
able for  the  development  of  fungus  diseases,  and  in  many  instances  the  attacks  were 
prolonged  unusually  late  in  the  season.  In  a  large  number  of  orchards  a  second  defi- 
nite period  of  infection  was  observed  after  the  usual  primary  infection.  As  in  the 
previous  experiments  the  disease  was  found  to  be  readily  controlled  by  the  use  of 
Bordeaux  mixture,  and  from  the  results  obtained  a  6  1  40  formula  is  preferred. 

A  precocious  decay  of  Botrytis  in  Algeria,  L.  Trabvt  (Bui.  Agr.  Algirie  et 
Tunisie,  10  (1904),  No.  11,  pp.  229-232,  figs.  2). — An  account  is  given  of  an  unusual 
decay  of  Botrytis  cinerea  on  grapes  in  Algeria  in  which  the  flowering  clusters,  early 
foliage,  young  shoots,  etc.,  were  badly  infested. 
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The  scab  or  verrucosis  of  lemons,  G.  Briosi  and  R.  Farneti  (Atti.  1st.  Bot.  Univ. 
Pavia,  .'.  ser.,  10  (1904),  P-  60;  abs.  in  Bot.  Centbl.,  95  (  1904),  No.  19,  p.  515).—  A 
description  is  given  of  a  disease  of  lemons  and  citrons  in  Sicily,  which  is  supposed  to 
be  the  same  as  the  disease  known  in  this  country  as  scab  or  verrucosis.  A  study  of 
the  fungus  has  led  the  authors  to  describe  it  as  belonging  to  a  new  genus,  Rhynchodi- 
plodia  titri. 

Mummy  oranges  and  citrons  (But.  Mens.  Off  Renseignemenis  Agr.,  3  (1904),  No. 
6,  pp.  691-693). — A  summary  is  given  of  an  article  published  in  Agricoltura  Modema, 
in  which  is  described  a  disease  of  oranges  and  citrons  which  results  in  the  drying 
and  hardening  of  the  fruits.  The  fruits  are  found  to  be  attacked  by  fungi,  the  prin- 
cipal of  which  is  said  to  be  Botrytis  cilricola,  n.  sp.  This  fungus  is  said  to  be  para- 
sitic and  is  thought  will  prove  of  considerable  importance  to  the  orange  and  citron 
groves  of  Italy.  It  is  closely  related  to  B.  cinerea,  but  differs  in  some  material 
respects  which  are  described. 

For  the  prevention  of  the  spread  of  the  disease,  particularly  to  fruits  that  have 
been  gathered,  the  author  recommends  the  rejection  of  all  which  show  any  rusted 
spots  upon  the  skin  and  storage  of  the  fruit  in  well  aerated  and  dry  places  only. 

The  pineapple  disease,  H.  Tryon  (Queensland  Agr.  Jour.,  15  (1904),  No.  1,  ]>]>. 
477-484)- — A  discussion  is  given  of  a  disease  of  pineapples,  the  presence  of  which 
may  be  recognized  by  the  modified  appearance  of  the  plants.  Their  ordinary  dark- 
green  color  gives  place  to  red  and  yellow,  the  plants  become  wilted,  the  leaves 
twisted,  and  later  a  brownish  coloration  is  quite  noticeable.  After  the  disease 
becomes  well  established  its  presence  can  be  observed  in  the  unevennessof  the  rows, 
the  stunted,  discolored  plants  being  quite  conspicuous. 

The  author  describes  various  agencies  that  have  been  suggested  as  the  cause  of 
this  disease,  and  from  his  investigations  is  led  to  believe  that  it  is  due  to  the  presence 
of  some  undetermined  fungus  which  attacks  the  roots,  causing  their  decay.  The 
presence  of  the  fungus,  however,  is  believed  to  depend  upon  a  weakened  condition 
of  the  plants,  which  is  primarily  caused  by  the  soil  not  being  in  condition  for  healthy 
growth . 

Investigations  on  the  coffee  disease  due  to  Stilbella  flavida,  F.  G.  Kohl 
(Beihefte  Tropenpflanzer,  1903,  No.  2,  pp.  61-77;  abs.  in  Bot.  Centbl.,  95  (1904),  No.  13, 
pp.  335,  336). — Based  upon  abundant  material  from  coffee  plantations  in  Central 
America,  the  author  has  made  a  study  of  the  coffee-disease  fungus,  formerly  known 
as  Stilbum  flavidum.  By  studying  it  in  pure  cultures  he  has  determined  the  fungus 
to  be  a  hymenomycete  and  not  in  any  way  connected  with  S.  vulgare,  a  basidiomy- 
cetous  fungus,  which  is  the  type  of  the  genus.  On  this  account  he  proposes  a  new 
name,  Stilbella  flavida,  and  points  out  a  number  of  fungi  which  have  been  described 
by  various  authors  and  which  he  claims  should  be  referred  to  it. 

For  combating  the  disease  he  recommends  the  collection  and  destruction  of  all 
diseased  and  fallen  leaves,  twigs,  fruits,  etc. ;  the  destruction  of  all  young  diseased 
plants;  the  stimulation  of  plants  to  active  growth  by  the  use  of  proper  fertilizers, 
irrigation,  drainage,  etc.;  the  reduction  of  shade;  the  pruning  of  the  trees,  and 
finally  by  the  active  use  of  fungicides. 

A  new  cacao  disease  (Agr.  News  [Barbados'],  3  (1904),  No.  62,  p.  281). — The  occur- 
rence of  a  disease  affecting  the  twigs  and  leaves  of  cacao  in  St.  Lucia  is  reported. 
The  external  appearance  of  the  twigs  is  said  to  be  quite  characteristic,  the  hyphje  of 
the  fungus  being  joined  together  into  dark-colored  threads  resembling  in  a  way  loose 
bunches  of  horse-hair.  A  similar  disease  has  been  reported  as  occurring  on  tea  in 
India  and  Ceylon,  which  it  was  found  possible  to  prevent  in  those  countries  by  careful 
pruning  and  the  use  of  a  lime-sulphur  wash.  So  far  as  the  author's  information  goes, 
this  disease  has  not  been  previously  reported  as  occurring  on  cacao  in  the  West  Indies. 

The  leaf  cast  of  Pinus  cembra,  H.  C.  Schellenberg  (Schweiz.  Ztschr.  Forstw., 


DISEASES    OF    PLANTS.  383 

55  (1904),  No.  2, pp.  44-48;  qbs.  in  Bot.  Centbl.,  95  (1904),  No.  21,  pp.  569,  570).— 
The  leaf-cast  fungus  of  the  common  pine  is  shown  by  inoculation  experiments  to  be 
able  to  infect  Pinus  cembra.  Under  natural  conditions  the  disease  is  transferred  to 
the  young  needles  when  growing  in  moist  shaded  regions,  and  especially  when  the 
branches  are  near  the  ground.  This  last  factor  is  due,  in  the  author's  opinion,  to  the 
fact  that  the  fruiting  of  the  fungus  takes  place  on  the  fallen  leaves.  By  the  extensive 
shedding  of  its  leaves  the  tree  becomes  greatly  weakened  and  often  killed. 

In  appearance  the  disease  resembles  that  of  the  common  pine  except  that  the  leaves 
infected  in  the  spring  of  the  year  fall  that  autumn  instead  of  being  carried  over  until 
the  following  spring.    The  fungus,  Lophodi  rmium  pinaslri,  is  described  at  some  length. 

The  nutrition  of  diseased  trees  with  the  object  of  curing  thern  and  destroy- 
ing their  parasites,  I.  J.  Sheviryev  (Selsk.  Khoz.  i  Lyesov.,  1903;  abs.  in  Zhur. 
Opuitn.  Agron.  [Jour.  Expt.  Landw.'],  5  (1904),  No.  1,  pp.  104-106).—  The  author 
describes  the  results  of  10  years'  experiments  in  elaborating  a  method  for  artificially 
introducing  into  the  living  plant  foreign  bodies  in  desired  quantity,  which  while  not 
destroying  the  life  of  the  plant  may  be  of  value  in  protecting  it  against  parasites. 

According  to  the  author,  the  investigations  described  are  based  on  the  following 
facts:  After  the  spring  movement  of  the  sap,  when  the  pressure  inside  the  vessels  is 
greater  than  that  of  the  atmosphere,  there  follows  in  summer  and  fall  a  period  of 
negative  pressure.  If  the  vessels  at  this  time  are  brought  into  communication  with 
the  liquid,  the  latter  enters  and  fills  them  under  the  pressure  of  the  outside  air.  For 
the  successful  introduction  of  liquids  into  the  vessels  of  the  tree  it  was  found  neces- 
sary to  prevent  the  entrance  of  air.  The  author  attributes  the  failure  of  many 
experiments  in  impregnating  live  trees  with  solutions  to  the  disregarding  of  this  fact. 

In  order  to  exclude  the  air  the  vessels  are  opened  under  a  layer  of  liquid.  For 
this  purpose,  if  the  trees  do  not  exceed  3.5  in.  in  diameter,  their  trunks  are  sur- 
rounded by  a  feeding  funnel  of  aluminum  fastened  to  the  tree  by  means  of  cement. 
For  larger  trees  only  portions  of  funnels  are  fastened  to  the  trunk.  After  the  funnel 
is  fixed  in  place  the  solution  is  poured  in  and  a  cut  made  below  the  level  of  the 
liquid  through  the  thickness  of  the  bark  and  part  of  the  sapwood.  The  liquid  at 
once  begins  to  be  sucked  in  and  to  diffuse  above  and  below  the  cut.  A  Mariotte 
vessel  provides  for  the  automatic  replenishing  of  the  liquid  as  it  is  absorbed. 

The  absorption  of  the  liquid  continues  at  the  initial  velocity  for  some  time,  after 
which  it  slackens,  being  influenced  by  climate,  season  of  year,  and  state  of  the 
weather.  The  absorption  takes  place  most  rapidly  in  dry  air  at  high  temperatures 
and  in  strong  sunlight.  The  absorption  continues  for  about  5  days,  and  the  immediate 
cause  of  its  cessation  seems  to  be  the  choking  up  of  the  vessels  through  which  the 
liquid  enters  the  tree.  This  is  shown  by  the  vigorous  renewal  of  absorption  through 
new  cuts  made  in  the  tree.  In  an  experiment  on  an  oak  tree  7  in.  in  diameter  11.37 
gal.  of  liquid  was  absorbed  by  the  tree  in  53  hours. 

Experiments  with  a  number  of  solutions  colored  with  eosin  or  methyl  blue  showed 
that  liquids  diffuse  both  upward  and  downward  and  also  horizontally.  The  diffusion 
in  a  horizontal  direction  seems  to  be  along  the  rays,  as  the  heartwood  does  not  become 
colored.  The  colored  liquid  has  been  traced  to  the  smallest  branches  and  also  to  the 
leaves,  and  in  the  case  of  experiments  with  grapevines  into  the  berries  themselves. 
The  diffusion  into  the  roots  does  not  seem  as  uniform  as  through  the  sapwood  of  the 
trunk. 

The  author  has  not  made  much  progress  in  finding  substances  which  may  be  intro- 
duced in  sufficient  quantity  to  be  destructive  to  parasites  without  being  injurious  to 
the  plant,  but  expects  interesting  results  from  experiments  with  certain  barium  com- 
pounds with  which  he  is  experimenting. — p.  fireman*. 

A  coral-spot  disease  of  various  trees  and  shrubs  (Jour.  Bd.  Agr.  [London], 
11  (1904) ,  No.  4,  pp.  202, 203,  pi.  1). — A  description  is  given  of  a  disease  which  attacks 
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the  stems  and  branches  of  a  large  number  of  fruit  and  forest  trees,  as  well  as  various 
shrubs,  beinu  particularly  troublesome  on  sycamore,  elm,  hazel,  apple,  pear,  and  cur- 
rant bushes.  The  fungus  causing  the  attack  seems  to  be  Nectria  cinndbarina.  The 
occurrence  of  the  fungus  may  be  noted  by  the  bright  coral-colored  spots,  and  wher- 
ever observed  the  diseased  branches  should  be  removed  and  burned. 

Report  of  the  government  botanist,  Madras,  ( '.  A.  Barber  (  Dept.  Agr.,  Madras 
Presidency,  Rpt.  1902-3,  pp.  8-10).— A  summary  report  is  given  of  the  investigations 
carried  on  by  the  botanist,  particular  attention  having  been  devoted  to  the  "spike" 
disease  of  sandalwood  and  the  investigation  of  a  serious  pepper  disease.  So  far  no 
parasites  are  recognized  as  causing  the  disease  of  sandalwood,  and  the  disease  of  pep- 
per can  not  be  definitely  attributed  to  any  one  cause.  Both  of  these  troubles  are  to 
be  the  subject  for  further  investigation. 

Canker  disease  of  trees  (Bid.  Mens.  O'ff.  Renseignements  Agr.,  3  (1904),  No.  8,  pp. 
921,  922). — A  brief  account  is  given  of  attacks  of  Nectria  cinnabarina  on  a  number  of 
species  of  trees.  The  characteristic  growth  of  the  fungus  is  described,  and  it  is  sug- 
gested that  for  the  prevention  of  the  disease  affected  branches  be  cut  out  and  all 
diseased  branches,  as  well  as  dead  trees  and  shrubs,  be  burned.  If  the  disease 
appears  in  the  nursery,  all  plants  should  be  removed  and  burned.  AVhere  it  occurs 
on  large  trees,  all  wounds  made  by  cutting  out  the  fungus  from  trunk,  branches,  or 
roots  should  be  disinfected  and  coated  with  coal  tar.  As  the  fungus  is  able  to  develop 
on  branches  which  have  been  cut  from  the  tree,  it  is  necessary  to  remove  all  such 
from  about  gardens,  nurseries,  etc. 

A  disease  of  privet  (Oklahoma  Sta.  Rpt.  1904,  pp.  61,  62).— A  brief  account  is 
given  of  a  fungus  disease  of  privet  which  has  caused  considerable  injury  to  hedges 
in  the  vicinity  of  the  station.  The  fungus  attacks  the  stems,  destroying  the  bark 
and  spreading  over  and  around  the  stems,  more  or  less  girdling  them. 

When  such  diseased  plants  are  observed,  it  is  recommended  that  they  be  cut  out 
and  burned.  If  the  hedge  is  badly  damaged,  it  is  believed  best  to  remove  it  entirely, 
as  such  diseased  hedges  are  a  menace  to  healthy  ones  in  the  neighborhood.  Spray- 
ing with  Bordeaux  mixture,  especially  in  the  spring  about  the  time  the  buds  are 
expanding,  will  aid  in  protecting  against  attacks  of  the  fungus. 

Thirteenth  annual  report  of  investigations  for  plant  protection,  1903, 
P.  Sorauer  and  L.  Reh  (Arb.  Dent.  Landw.  GeselL,  1904,  No.  94,  pp.  XXXIII+ 
£50). — Compiled  notes  are  given  of  investigations  by  the  authors  and  others  regard- 
ing various  insect  and  fungus  diseases,  the  material  being  arranged  according  to  the 
host  plants. 

The  vegetative  life  of  cereal  rusts,  J.  Eriksson  and  G.  Tischler  (A'.  Svenska 
Vetensk.  Akad.  Handl.,37  (1904),  No.  6,  pp.  1-19,  ph.  3;  abs.  in  Bot.  Centbl.,  95(1904), 
No.  14,  pp.  353-355). — A  defense  is  given  of  the  mycoplasma  theory  regarding  rust 
propagation  (E.  S.  R.,  14,  p.  770).  The  authors  describe  their  methods  of  investi- 
gation and  cite  Pseudocommis  ritis  and  Dendrophagus  globosus  as  analogous  in  some  of 
their  methods  of  growth.  The  various  stages  which  they  claim  the  mycoplasma 
passes  through  until  it  develops  in  form  for  spreading  the  rust  are  described. 

Experiments  -with  heteroecious  rust  fungi,  W.  Tranzschel  ( Centbl.  Bait.  u. 
Par.,  2.  Abt.,  11  (1904),  No.  3,  p.  106;  abs.  in  Bot.  Centbl.,  95(1904),  No.  9,  p.  215).— 
The  author  shows  by  means  of  experiments  the  association  of  Mcxdium  leucospermum 
with  Ochropsora  sorbi,  of  Puccinia  polygoni  amphibii  with  M.  sanguinolendon,  ami  ./•.'. 
trientalis  with  a  Puccinia  on  Carex  limosa,  and  also  ,K.  coruscans  with  the  witch-broom 
fungus  Chrysoinyxa  on  Ledum  palustre. 

A  contribution  to  the  life  history  of  Ustilago  violacea,  R.  Baar  (Sitzber. 
Deut.  Naturw.  Med.  Ver.  Bohmen,  n.  ser.,  23(1903),  pp.  276-282,  figs.  6).—  The  results 
of  studies  on  Ustilago  violacea  or  U.  antherurum,  as  it  is  sometimes  called,  are  given. 
This  fungus  is  known  to  attack  the  anthers  of  many  species  of  Dianthus,  Silene,  and 
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related  genera,  causing  the  destruction  of  the  pollen.  The  mycelium  which  invades 
the  anthers  changes  their  contents  to  a  violet-colored  mass.  The  author  has  traced 
the  mycelium  through  the  various  organs  of  the  plant  and  shows  that  it  is  perennial 
in  the  rootstock  of  the  host. 

A  brief  review  of  Special  Bulletins  24,  25,  and  26,  C.  D.  Smith  {Michigan 
tita.  Bill.  216,  pp.  7). — This  consists  of  a  review  of  the  following  special  bulletins  of 
the  station:  Insect  Enemies  of  Fruits  in  Michigan,  by  R.  H.  Pettit  (E.  S.  R.,  15,  p. 
1089);  Fungus  Diseases  of  Fruits  in  Michigan,  by  B.  O.  Longyear  (E.  S.  R.,  16,  p. 
67);  and  Spraying  Calendar,  by  L.  R.  Taft  (E.  S.  R.,  16,  p.  281). 

Tieghemella  japonica,  K.  Saito  (Jour.  Col.  ScL,  Imp.  Univ.  Tokyo,  19  (1904), 
Art.  19,  pp.  8,  pi.  1) . — A  description  is  given  of  Tieghemella  japonica,  a  new  species  of 
fungus  recently  found  in  a  sake  cellar  in  Japan.  The  morphology  and  physiology 
of  the  fungus,  together  with  its  technical  characteristics,  are  described. 

Some  observations  on  the  appearance  of  the  oat  nematode,  K.  Hansen 
(Tidsskr.  Landbr.  Planteavl,  11  (1904), pp.  279-302).— -The  investigations  of  the  author 
show  that  the  oat  nematode  is  widely  distributed  in  Denmark  and  that  great  losses 
result  from  its  attack.  The  reasons  which  lead  the  author  to  doubt  the  identity  of 
the  oat  and  the  beet  nematode  (Heterodera  schachtii)  are  given  in  the  paper,  and 
various  remedies  recommended  for  combating  both  nematodes  are  considered. 

The  following  preventive  treatments  are  suggested:  A  system  of  crop  rotation  in 
which  oats,  or  mixtures  of  small  grains  containing  oats,  do  not  come  oftener  than 
every  second,  and  preferably  not  oftener  than  every  third  or  fourth  year.  As  barley 
is  also  attacked  by  nematodes  that  undoubtedly  are  identical  with  the  oat  nematode, 
the  safer  plan  is  to  exclude  this  crop  also  from  the  system  of  rotation,  in  the  same 
way  as  oats,  where  there  is  danger  of  an  attack  of  nematodes.  Early  sowing  has 
been  found  of  advantage  in  reducing  the  severity  of  an  attack  of  nematodes,  and  the 
same  holds  true  in  regard  to  manuring,  especially  with  nitrogenous  fertilizers,  which 
tend  to  render  the  crop  more  resistant  toward  the  nematodes. — f.  w.  woll. 
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Insects,  L.  F.  Hexxeguy  (Les  insectes.  Paris:  Masson  &  Co.,  1904,  pp.  804,  pis.  4, 
figs.  622). — The  present  volume  is  intended  as  a  general  text-book  on  the  subject  of 
entomology  and  was  prepared  for  the  use  of  French  entomologists  partly  for  the 
reason  that  text-books  on  this  subject  in  the  French  language  were  inadequate. 

The  book  is  essentially  the  author's  class  lectures  collected  by  A.  Lecaillon  and 
G.  Poirault  and  considerably  elaborated  for  the  present  purpose.  The  subjects  dis- 
cussed in  the  volume  include  the  general  characteristics  of  insects,  classification, 
anatomical  peculiarities  of  the  external  skeleton,  integument,  digestive  apparatus, 
circulatory  system,  respiratory  organs,  fat  bodies,  physiological  functions  of  the  mus- 
cular and  nervous  systems,  reproductive  organs,  parthenogenesis,  and  methods  of 
reproduction,  embryology,  larval  development,  metamorphosis  of  insects,  and  the 
origin  of  adult  structures  from  embryonic  tissues. 

The  literature  relating  to  various  subjects  is  briefly  reviewed  and  a  bibliography  of 
62  pages  is  included  in  the  volume. 

Nineteenth  report  of  the  State  entomolog-ist  on  injurious  and  other  insects 
of  the  State  of  New  York,  E.  P.  Felt  (New  York  State  Mm.  Bui.  76,  pp.  91-235, 
pis.  4)- — As  in  former  reports  by  the  State  entomologist  of  New  York,  a  general 
account  is  given  of  insect  outbreaks  during  the  year,  office  work,  special  investiga- 
tions, publications,  collections  of  insects,  nursery  inspection  work,  voluntary 
observers,  etc.     A  synopsis  is  presented  of  a  number  of  beneficial  insects  belonging  to 
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the  group  Ophionini  (  pp.  97-125  |.  A  considerable  number  of  species  of  these  para- 
sites are  described  with  bibliographical  reference  notes  on  their  habits,  life  history,. 
and  hosts. 

Corythuca  marmorata  is  reported  as  causing  considerable  damage  to  chrysanthe- 
mums during  1903.  The  insect  is  described  in  its  various  stages  and  notes  are  given 
on  its  life  history.  For  controlling  the  pest  clean  culture  and  spraying: with  whale 
oil  soap  are  recommended.  During  the  year  the  author's  attention  was  called  to  tin- 
damage  caused  by  various  species  of  plant  lice,  plum  curculio,  codling  moth,  pear 
psylla,  San  Jose  scale,  and  other  insects  affecting  fruits,  garden  vegetables,  and  shade 
trees.      The  author  reports  sonic  success  in  the  introduction  of  Chinese  lady  beetles. 

In  the  control  of  San  Jose  scale  a  number  of  insecticides  were  tested.  As  a  result 
of  these  experiments  it  is  concluded  that  a  mechanical  mixture  of  crude  petroleum 
containing  20  per  cent  of  the  oil  is  very  effective.  In  early  spring  whale-oil  soap  i- 
recommended.  Kerosene  emulsion  was  also  found  to  be  a  valuable  remedy.  In 
experiments  with  lime-sulphur  wash,  during  which  25  lbs.  of  lime  and  20  lbs.  of 
sulphur  for  each  240  gal.  of  water  were  used  after  boiling  15  minutes,  the  results 
were  not  as  satisfactory  as  was  hoped  for.  An  investigation  was  also  made  of  diseased 
and  dying  trees  as  affected  by  forest  insects  with  especial  reference  to  the  relation 
between  forest  fires  and  injurious  insects. 

Report  of  the  entomologist,  C.  French  (Jour.  ]>rj,t.  Agr.  Victoria,  2  (1904), 
No.  9,  in).  854-859). — During  the  year  under  report  a  number  of  experiments  were 
carried  out  in  treating  various  harmful  insects  such  as  San  Jose  scale,  plant  lice,  etc. 
Brief  notes  are  given  on  this  work,  and  also  on  the  inspection  of  orchards,  nurseries, 
and  gardens,  the  fumigation  and  treatment  of  old  fruit  cases,  the  inspection  of 
imports  and  exports  of  fruit  plants  and  grain,  and  miscellaneous  injurious  insects 
and  birds. 

Report  of  the  State  entomologist  for  1903,  S.  Lampa  (Meddel.  K.  Landtbr. 
Styr.  [Sweden],  1904,  No.  97,  j>}>.  64,  figs.  5). — During  the  year  under  report  insect 
injuries  were  perhaps  more  extensive  than  in  ordinary  years.  This  is  especially  true 
of  Melolontha  vulgaris  and  Cheimaiobia  boreata.  The  latter  species  was  exceedingly 
injurious  to  birch  trees  in  various  parts  of  Sweden,  and  notes  are  given  on  the  habits, 
life  history,  and  distribution  of  the  pest.  A  number  of  remedies  were  used  with 
considerable  success.  These  included  spraying  with  Paris  green,  the  use  of  sticky 
bands,  Raupenleim,  etc.  Good  results  were  obtained  from  a  combination  of  these 
methods.     Brief  notes  are  also  given  on  Psylla  mail,  Diloba  cceruleocephala,  etc. 

Report  of  the  State  entomologist,  J.  B.  Smith  (Ann.  Rpt.  New  Jersey  State  Bd. 
Agr.,  31  (1903),  pp.  333-344)- — A  copy  is  presented  of  the  law  of  New  Jersey  regard- 
ing the  introduction  and  spread  of  injurious  insects.  The  author  discusses  the 
application  and  effects  of  this  law,  and  gives  a  short  account  of  the  work  of  the  ento- 
mologist during  the  year. 

Report  of  the  State  entomologist,  W.  M.  Schoyex  (Aarsber.  Offent.  ForanstaU. 
Landbr.  Fremme,  1903,  pt.  1,  pp.  107-140,  figs.  27). — One  of  the  most  serious  pests 
investigated  during  1903  was  Aphelenchus  fragarue,  which  caused  great  damage  to 
strawberries  in  various  parts  of  Norway.  The  attacks  of  these  nematode  worms 
caused  abnormal  growths  in  the  leaf  stalks  of  strawberries,  with  destruction  of  the 
roots  and  ultimate  death  of  the  plants.  Notes  are  also  presented,  as  in  previous 
reports,  on  the  more  important  insects  observed  during  the  year  on  cereals,  grasses, 
legumes,  potatoes,  other  garden  vegetables,  fruits,  ornamental  shrubs,  and  forest  trees. 

Report  of  the  entomologist  for  the  year  ending  August  31,  1903,  C.  S. 
Banks  (Ann.  Rpt.  Philippine.  Comi,  1903,  II,  pp.  594-020,  pis.  46). — A  brief  account 
is  given  of  the  work  of  the  entomologist  during  the  year,  with  mention  of  the  prob- 
lems which  present  themselves  for  solution.  The  major  portion  of  the  report  is 
occupied  with  an  account  of  the  insects  of  cacao  already  noted  (E.  S.  R.,  15,  p.  1090). 
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Report  of  the  entomologists,  C.  II.  and  H.  T.  Fernald  i  Massachusetts  Sta.  Rpt. 
1903,  pp.  105-109). — During  the  year  under  report  the  climatic  conditions  were  gen- 
erally unfavorable  to  the  multiplication  of  insect  pests.  A  few  insects,  however, 
were  unusually  numerous,  particularly  the  apple-tree  tent  caterpillar,  elm-leaf  beetle, 
San  Jose  scale,  plum  curculio,  and  imported  willow  borer.  Neuroloma  rufipes  was 
reported  as  causing  great  damage  to  plum  trees  in  the  Connecticut  River  Valley. 
The  gypsy  moth  no  longer  occurs  in  such  large  colonies  as  formerly,  but  the  insect 
is  generally  distributed,  so  that  it  appears  to  be  impossible  to  exterminate  it. 

Entomological  department,  W.  R.  Shaw  (Oklahoma Sta.  Rpt.  1904, pp.  57-61). — 
Brief  notes  on  the  best  methods  of  combating  Hessian  fly,  garden  web  worm,  and 
Pyrausta  rantalis. 

The  apple-tree  tent  caterpillar  and  its  life  history,  X.  F.  Davis  {Pennsylvania 
State  Dept.  Agr.  Bui.  120,  pp.  15,  pis.  28). — Brief  notes  are  given  on  the  appearance, 
habits,  life  history,  and  distribution  of  this  insect.  In  1903  a  large  percentage  of 
the  caterpillars  in  Pennsylvania,  New  York,  and  New  Jersey  were  destroyed  by  a 
bacterial  or  fungus  disease.  Notes  are  also  given  on  other  natural  enemies  of  the 
pest.     The  usual  remedies  in  controlling  this  insect  are  recommended. 

Report  of  the  habits  of  the  kelep,  or  Guatemalan  cotton-boll-weevil  ant, 
•  >.  F.  Cook  (  U.  S.  Dept.  Agr.,  Bureau  of  Entomology  Bui.  49,  pp.  15). — About  4,000  of 
these  ants  in  89  colonies  were  introduced  from  Guatemala  and  appeared  to  endure 
the  journey  very  successfully. 

A  detailed  account  is  presented  of  the  habits  and  biological  relations  of  the  ants. 
Several  of  the  colonies  were  found  with  2,  3,  or  more  queens.  The  ant  appears  to 
be  truly  predaceous  in  habits,  and  no  fear  is  entertained  of  its  becoming  a  menace  to 
cotton  or  other  cultivated  plants.  The  ant  will  attack  and  destroy  the  adult  boll 
weevil  and  exhibits  habits  which  make  the  author  hopeful  of  its  successful  coloniza- 
tion in  Texas.  It  still  remains  doubtful,  however,  "  whether  the  keleps  will  survive 
the  winter  climate  of  Texas  and  whether  they  can  be  obtained  or  propagated  in 
sufficient  numbers  to  serve  the  practical  purpose  for  which  they  have  been  introduced." 
It  is  urged  that  cultural  methods  of  control  be  still  maintained. 

The  Mexican  cotton-boll  weevil,  E.  M.  Wilcox  (Alabama  College  Sta.  Bui.  129, 
pp.  91-104,  figs.  4). — A  review  is  presented  of  the  introduction,  history,  and  present 
distribution  of  the  cotton-boll  weevil  within  the  United  States.  A  copy  is  given  of 
an  Alabama  law  for  preventing  the  importation  of  seed  from  cotton  affected  with  the 
boll  weevil.  Notes  are  given  on  the  habits  and  life  history  of  this  pest.  While  a 
number  of  natural  enemies  have  been  mentioned  as  likely  to  assist  in  the  control  of 
this  pest,  the  author  believes  that  improved  methods  of  cultivation  are  the  only  effect- 
ive means  of  controlling  the  boll  weevil  so  as  to  raise  profitable  crops. 

Insects  injurious  to  the  basket  willow,  F.  H.  Chittenden  (  U.  S.  Dept.  Agr., 
Bureau  of  Forestry  Bui.  46,  pp.  63-80,  fig*.  17). — The  author  presents  an  account  of 
the  habits,  life  history,  natural  enemies,  and  means  of  combating  imported  willow 
curculio,  poplar  girdler,  bronze  birch  borer,  various  species  of  sawflieSj  leaf  beetles, 
leal-eating  caterpillars,  and  plant  lice  injurious  to  the  basket  willow  and  other  species 
of  willows.  In  combating  these  pests  good  results  are  usually  had  from  complete 
inundation,  and  willow  plantations  on  ground  which  can  not  be  inundated  suffer  m<  »re 
extensively  from  insect  injuries.  Learf-feeding  species  of  insects  may  be  destroyed  by 
spraying  with  arsenate  of  lead,  Paris  green,  or  by  the  jarring  method. 

The  codling  moth,  C.  Mayer  (Agr.  Jour.  Cope  Good  Hope,  .'5  (1904),  No.  2,  pp. 
153-157,  figs.  7). — The  condition  of  infestation  with  this  insect  pest  is  briefly  noted 
and  directions  are  given  for  applying  a  most  effective  preventive  remedy  for  controll- 
ing it.  The  remedies  recommended  are  spraying  with  Paris  green,  banding  the  trees, 
and  destroying  windfalls.  Brief  notes  are  given  on  the  results  obtained  from  the 
application  of  these  remedies. 
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Experimental  work  with  the  peach  aphis,  W.  W.  Froggatt  (Agr.  Gaz.  New 
South  Wales,  15  (1904),  No.  7,  pp.  608-612). — The  occurrence  and  life  history  of 
Aphis  perskse-mger  are  described  in  some  detail.  Infested  peach  trees  were  sprayed 
with  lime-sulphur-salt  wash  containing  30  lbs.  lime,  20  lbs.  sulphur,  and  15  lbs.  of 
salt  per  60  gal.  of  water.  It  is  recommended  that  this  wash  be  applied  to  peach 
trees  in  New  South  Wales  during  the  month  of  July.  The  cold  weather  of  winter 
apparently  has  no  effect  in  checking  the  propagation  of  this  pest.  A  number  of 
parasitic  insects  wen-  observed  preying  upon  the  peach  aphis,  and  detailed  descrip- 
tive notes  are  presented  on  these  species. 

The  army  worm  in  Australia,  W.  W.  Froggatt  \Agr.  Gaz.  New  South  Wales, 
15  (1904),  No.  4, pp.  827-831,  figs. 2). — During  the  season  of  1903-4  the  long-continued 
Australian  drought  was  broken  by  a  period  of  abundant  rainfall.  Vegetation  grew 
very  luxuriantly  and  the  large  numbers  of  army  worms  which  appeared  showed  that 
the  eggs  of  this  species  were  capable  of  resisting  excessive  drought  and  unfavor- 
able conditions.  The  approved  methods  of  controlling  this  pest  are  described  and 
recommended. 

Report  on  Tortrix  pilleriana,  P.  Marchal  (Bui.  Mens.  Off.  Renseignements  Agr  , 
3  (1904),  Feb., pp.  177-196). — This  insect  is  considered  the  most  serious  pest  of  grapes 
in  France.  It  develops  one  generation  per  year.  A  detailed  account  is  given  of  3 
general  methods  of  procedure  against  the  pest.  The  most  effective  method  consists 
in  spraying  the  grape  vines  with  water  at  a  boiling  temperature.  Similar  treatment 
with  superheated  steam  and  spraying  with  various  insecticides  also  proved  fairly 
satisfactory.  The  moths  may  be  captured  by  means  of  lantern  traps.  The  author 
recommends  the  application  of  boiling  water  to  grape  vines  during  the  period  of 
hibernation  of  the  pests. 

The  strawberry  weevil,  F.  Sherman,  Jr.,  and  R.  W.  Collett  (North  Carolina 
Dept.  Agr.,  Ent.  Circ.  12,  pp.  8).—  An  account  is  given  of  the  damage  inflicted  by  this 
pest  on  the  strawberry  industry,  together  with  notes  on  the  appearance,  life  history, 
and  habits  of  the  insect.  It  was  found  by  an  examination  of  infested  strawberry 
fields  that  for  a  period  of  2  weeks  after  the  last  picking  of  the  season  the  insect  could 
be  found  in  an  adult,  pupal,  and  larval  condition.  During  this  time,  therefore,  it  is 
possible  to  attack  the  pest  most  advantageously.  A  large  number  of  remedies  was 
tried  for  this  purpose. 

During  the  experiments  reported  by  the  authors  air-slaked  lime,  Bordeaux  mix- 
ture and  Paris  green,  carbolic  acid  and  water,  whale-oil  soap  in  water,  spirittine,  and 
other  insecticides  were  sprayed  upon  infested  strawberry  plants.  As  a  result  of 
these  experiments  it  is  believed  that  little  hope  can  be  entertained  of  any  material 
benefit  from  spraying.  The  best  results  will  probably  be  secured  through  the  plant- 
ing of  varieties  with  imperfect  blossoms,  the  prompt  mowing  and  burning  of  fields, 
the  destruction  of  rubbish  along  the  edges  of  strawberry  fields,  and  clean  culture, 
together  with  spraying  with  Bordeaux  mixture  and  Paris  green.  The  last-named 
remedy  is  recommended  not  on  account  of  its  effect  upon  the  weevil,  which  is  very 
slight,  but  because  it  has  a  beneficial  effect  in  destroying  leaf  beetles  and  controlling 
leaf  rust. 

How  to  know  butterflies,  J.  H.  Comstock  and  Anna  B.  Comstock  [New  York: 
l>.  Appleton  X-  Co.,  1904,  pp.  Nil  +  311,  pis.  45,  figs.  49). — The  authors  have  noted  in 
their  class  work  in  entomological  courses  that  comparatively  few  persons  are 
acquainted  with  the  names  and  habits  of  the  common  butterflies.  This  fact  is  attrib- 
uted to  the  lack  of  suitable  aids  for  beginners  in  this  study. 

The  present  volume,  therefore,  is  prepared  for  the  purpose  of  furnishing  brief 
descriptions  of  species  of  butterflies  with  the  best  possible  illustrations,  and  with 
notes  also  on  the  more  important  facts  in  the  life  history  of  different  species.  A 
general  account  is  given  of  the  relation  of  butterflies  to  other  insects,  the  structure, 
metamorphosis,  and  life  history  of  butterflies.     Each  species  included  in  the  volume 
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is  described  in  its  various  stages.  An  analytical  table  is  given  for  tbe  identification 
of  species.  As  a  rule,  only  those  species  are  admitted  which  belong  to  the  eastern 
United  States. 

A  preliminary  catalogue  of  the  described  species  of  the  family  Fulgoridae 
of  North  America  north  of  Mexico,  0.  II.  Swezey  (Ohio  Dept.  Agr.,  Div.  Nursery 
and  Orchard  Inspection  Bui.  3,  pp.  48).  —  In  this  catalogue  an  attempt  has  been  made 
to  include  all  species  of  the  family  which  have  been  reported  in  literature  accessible 
to  the  author.     Notes  are  given  on  the  distribution  and  synonymy  of  each  species. 

Results  of  a  biological  study  of  South  American  white  ants,  F.  Silvestki 
(Mem.  by  Rev.  Soc.  dent.  "Antmio  Alzate,"  18  (1903),  No.  7-8,  pp.  353-378).— The 
various  kinds  of  individuals  observed  in  colonies  of  white  ants  with  notes  on  the 
nesting  habits  and  other  matters  relating  to  the  biology  of  different  species  of  these 
insects. 

The  introduction  of  the  fruit-fiy  parasite,  G.  Compere  (Jour.  Dept.  Agr.  West. 
Australia,  10  (1904),  No.  2,  pp.  68-72). — The  author  made  a  trip  to  Brazil  for  the  pur- 
pose of  seeking  insect  parasites  of  Ceratitis  capitata.  During  this  journey  notes  were 
made  on  the  prevalence  and  injurious  effects  of  the  fruit  fly.  A  species  of  beetle  was 
obtained  belonging  to  the  family  Staph  ylinidae  which  attacks  the  fruit  fly  and  con- 
siderable success  was  had  in  transmitting  these  predaceous  insects  to  England.  The 
beetle  attacks  the  fruit  flies  only  in  the  maggot  condition,  but  appeared  to  destroy  a 
large  percentage  of  these  pests  in  Brazil. 

Notes  on  Ixodidee,  L.  G.  Neumann  (Arch.  Parasit.,  8  (1904),  No.  3,  pp.  444-464, 
figs.  2). — The  genera  of  this  family  are  carefully  diagnosed  and  detailed  descriptions 
are  given  of  the  various  species,  together  with  notes  on  their  habits  and  life  history. 

Life  history  of  Lycaena  argiades,  F.  W.  Frohawk  (Entomologist,  37  (1904),  No. 
497,  pp.  245-249). — A  description  is  given  of  the  egg,  various  larval  stages,  and  pupa 
of  this  butterfly,  with  other  notes  on  its  habits  and  life  history. 

When  to  spray,  A.  E.  Stene  ( Rhode  Island  Sta.  Bid.  100,  pp.  121-148,  pis.  3, 
figs.  3). — In  this  bulletin  the  author's  purpose  was  to  present  a  general  account  of 
the  subject  of  spraying,  together  with  a  tabular  statement  of  the  periods  when  spray- 
ing is  most  effective  for  various  insect  and  fungus  diseases,  formulas  for  the  prepara- 
tion of  fungicides  and  insecticides,  and  specific  directions  for  the  control  of  the  San 
Jose  scale. 

A  new  general  insecticide,  H.  M.  Lefroy  (Jour.  British  Honduras  Soc.  Agr.  and 
Com.,  1  (1903),  No.  1,  p.  16). — The  author  describes  an  insecticide  having  the  follow- 
ing formula:  10  lbs.  whale-oil  soap,  5|  pts.  crude  Barbados  oil,  4  oz.  Naphthalene. 
This  emulsion  is  effective  against  plant  lice,  mealy  bugs,  scale  insects,  ticks,  and 
other  pests  on  domesticated  animals. 

The  method  of  applying  Paris  green,  VV.  B.  Seabrook  (Bui.  Dept.  Agr. 
Jamaica,  2  (1904),  No.  7,  pp.  159,  160).— The  author  states  that  Paris  green  may  be 
applied  to  cotton  in  a  dry,  unmixed  form  by  placing  a  small  quantity  of  it  in  a  bag 
composed  of  material  known  as  American  gray  sheeting.  The  bag  is  attached  to  a 
staff  and  is  gently  rapped  with  a  stick  while  in  position  over  the  cotton  plant.  No 
injury  was  caused  to  the  cotton  by  this  method  of  application. 

Mosquitoes  in  Hawaii,  D.  L.  Van  Dine  (Hawaii  Sta.  Bui.  6,  pp.  30,  figs.  12). — 
Mosquitoes  were  not  known  in  Hawaii  previous  to  1826,  at  which  date  Qulex  pipiens 
was  introduced.  Within  recent  years  two  other  species,  Stegomyia  fasciata  and  S.  Scu- 
tellaria, have  also  been  introduced.  The  most  abundant  species  is  Qulex  pipiens. 
Notes  are  given  on  the  habits,  life  history,  and  breeding  places  of  all  three  species. 
A  number  of  fish  are  known  to  feed  upon  the  larval  mosquitoes,  goldfish  being  con- 
sidered the  most  important  enemy  of  the  mosquitoes.  While  it  is  believed  that  com- 
plete extermination  of  mosquitoes  is  impossible,  it  is  urged  that  strong  efforts  be 
made  to  reduce  them  as  far  as  possible  by  drainage  of  pools  and  the  use  of  kerosene. 
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Annual  report  of  the  bee  keepers'  association  of  the  Province  of  Ontario 
for  1903  (  Toronto:  Ontario  Dept.  Agr.,  1904,  pp-  r>4)- — The  work  and  prospects  of  the 
association  and  the  outlook  for  honey  production  are  briefly  outlined  in  the  presi- 
dent's address  by  A.  W.  Chrysler  (pp.  5,  6).  B.  0.  Lott  gave  an  account  of  the 
advantages  of  out-apiaries  (pp.  6-8).  It  was  stated  that  bees  could  be  shipped  for 
considerable  distances  to  obtain  the  linden  and  clover  in  the  spring,  buckwheat,  later, 
and  then  back  home  for  winter  quarters.  With  good  railway  facilities  or  with  good 
wagon  mads  it  is  considered  an  easy  matter  to  move  an  apiary  50or  60  miles  without 
any  loss. 

A  report  of  the  honey  exchange  committee  was  submitted  by  H.  G.  Sibbald  (pp. 
20,  21).  A  decision  was  reached  that  honey  be  sold  through  a  reliable  wholesale 
house  and  that  the  members  be  advised  as  to  the  probable  prices.  M.  Pettit  dis- 
cussed forced  or  shaken  swarms  (pp.  32-35).  A  general  account  of  the  methods 
of  swarming  was  given,  with  notes  on  the  effects  of  these  methods  upon  honey  pro- 
duction under  different  conditions.  For  the  production  of  comb  honey  the  speaker 
recommended  that  bees  be  allowed  to  swarm  naturally. 

J.  Fixter  gave  an  account  of  bee-keeping  experiments  at  the  Dominion  Farm  api- 
ary (pp.  37-39).  This  paper  has  been  previously  abstracted  from  another  source  (E. 
S.  R.,  16,  p.  275).  Among  the  other  papers  read  at  the  association,  mention  may  be 
made  of  the  report  of  the  committee  to  amend  the  by-laws  of  the  association  by 
B.  O.  Lott,  chemical  work  in  connection  with  bee  keeping  by  F.  T.  Shutt,  report 
of  the  inspector  of  apiaries  by  W.  McEvoy,  and  a  historical  address  on  bee  keeping 
by  C.  C.  James. 

Bee  keeping  for  beginners,  W.  Chitty  (London:  Kegan  Paul,  Trench,  Triibner 
&  Co.,  1903,  pp.  YIII-\-87,  figs.  37). — This  volume  was  prepared  for  use  in  schools  in 
accordance  with  the  syllabus  of  the  Board  of  Education.  It  contains  an  account  of 
the  economic  importance  of  bees,  their  life  history,  modern  appliances  for  apiaries, 
management  of  bees,  preparation  of  honey  for  the  market,  and  the  control  of  bee 
diseases. 

Notes  on  the  silk  of  spiders  (Agr.  Prat.  Pays  Chauds,  4  (1904),  No.  19,  pp.  119- 
121,  figs.  3). — Brief  notes  are  given  on  the  quality  of  silk  spun  by  various  species  of 
spiders  and  on  the  mechanical  conditions  of  this  fiber. 

Report  of  inspectors  on  raising  silkworms  in  1903,  L.  Godinot  et  al. 
(Ann.  Soc.  Agr.,  Sri.  et  Bid.  Lyon,  8.  ser.,  1  (1903),  pp.  161-167). — Brief  notes  on  the 
condition  of  sericulture  as  observed  in  the  Departernent  du  Rhone. 

Sericulture  in  Italy  and  means  of  extending  the  industry  in  our  southern 
regions,  E.  Verson  (Bol.  Uffic.  Min.  Agr.,  Lnd.  e  Com.  [Rome],  5  (1904),  No.  3-4, 
pp.  282-291). — Notes  are  given  on  the  conditions  which  prevail  in  southern  Italy  with 
reference  to  the  possibility  of  encouraging  the  raising  of  silkworms.  It  is  suggested 
that  government  experts  be  detailed  to  give  instruction  and  other  assistance  in 
improving  this  industry. 

FOODS -NUTRITION. 

Suggestions  to  importers  of  food  products,  H.  W.  Wiley  (11.  S.  Dept.  Agr., 
Bureau  of  Chemistry  Circ.  18,  pp.  16). — In  order  to  facilitate  the  execution  of  the  law 
regarding  the  inspection  of  imported  food  products,  the  attention  of  importers  is 
called  to  a  number  of  suggestions.  In  the  absence  of  contrary  judicial  interpretation 
a  food  product  will  be  deemed  adulterated — 

"  (1)  If  any  valuable  ingredient  naturally  present  therein  has  been  extracted. 

"  (2)  If  a  less  valuable  ingredient  has  been  substituted  therefor. 

"  (3)  If  it  be  colored,  powdered,  or  polished,  with  intent  to  deceive,  or  to  make  the 
article  appear  of  a  better  quality  than  it  really  is. 
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"  (4)  If  it  be  a  -substitute  for  or  imitation  of  a  genuine  article  and  offered  under 
the  name  of  that  article. 

"  Products  will  be  deemed  injurious  to  health  in  the  absence  of  contrary  judicial 
determination — 

"  (1)  If  any  substance,  with  the  exception  of  the  long-used,  well-known  condi- 
mental  substances,  viz.,  common  salt,  spices,  sugar  (sucrose  or  saccharose),  wood 
smoke,  and  vinegar,  be  added  thereto  for  preserving,  coloring,  or  other  purposes, 
which  is  injurious  to  health,  either  as  determined  by  actual  experimental  evidence 
or  in  the  predominating  opinion  of  health  officers,  hygienists,  and  physiological 
chemists. 

"  (2)  If  the  products  be  decomposed,  filthy,  decayed,  or  in  any  unfit  condition  for 
b uman  consumption. 

"  Products  will  be  considered  by  the  Department  as  misbranded  in  the  absence  of 
contrary  judicial  determination — 

"  (1 )  If  any  false  name  or  property  be  assigned  ihareto  in  the.  label,  directly  or  by 
Implication. 

"  (2)  If  any  false  statement  be  contained  in  the  label  relating  to  the  place  of  manu- 
facture or  production  of  the  contents  of  the  package,  directly  or  by  implication. 

"  (3)  If  they  are  not  of  the  nature,  substance,  and  quality  commonly  associated 
with  the  name  under  which  they  are  sold  or  offered  for  sale. 

"Food  products  will  also  be  excluded  from  entry  into  the  United  States  if  they 
are  of  a  character  or  kind  forbidden  entry  in  the  country  where  they  are  manufac- 
tured or  from  which  they  are  exported." 

"Food  products  will  also  be  excluded  from  the  United  States  if  they  are  forbidden 
to  be  sold  or  are  restricted  in  sale  in  the  -countries  in  which  they  are  manufactured 
or  from  which  they  are  exported. 

The  official  standards,  which  have  been  noted  from  another  publication  (E.  S.  R., 
15,  p-  702),  are  quoted. 

Officials  charged  with,  the  enforcement  of  food  laws  in  the  United  States 
and  Canada,  W.  D.  Bigelow  (  U,  S.  Dept.  Agr.,  Bureau  of  Chemistry  Circ.  16,  pp. 
25). — The  United  States  laws  relating  to  food  supply  are  enforced  by  the  Department 
of  Agriculture  and  the  Treasury  Department.  Lists  are  given  of  the  officials  who 
have  this  in  charge,  as  well  as  some  data  regarding  the  organization  of  the  work. 
Similar  information  for  the  individual  States  and  Territories  having  pure-food  laws 
and  lists  of  the  officials  and  chemists  directly  concerned  with  the  carrying  out  of  the 
provisions  of  such  laws  are  also  given. 

Food  of  Europeans  and  native  laborers  in  the  Tropics,  G.  Reynaud  ( Compt. 
Rend.  13.  Cong.  Interned.  Hyg.  et  Demogr.,  Brujcelles,  1903;  abs.  in  Rev.  Soc.  Sci.  Hyg. 
Aliment.,  1  (1904),  No.  1,  pp.  85-88). — The  author  studied  rations  of  Annamites,  Chi- 
nese, Abyssinians,  and  others.  According  to  his  calculations  the  requirements  for 
maintenance  in  tropical  and  subtropical  countries  are,  per  kilogram  body  weight, 
1.25  gm.  protein,  0.75  gin.  fat,  3.55  gm.  carbohydrates,  0.50  gm.  alcohol,  and  30 
calories  of  energy  during  the  hot  season.  During  the  colder  season  the  protein  and 
energy  requirements  are  somewhat  greater,  the  alcohol  requirements  the  same,  and 
the  carbohydrates  somewhat  less. 

He  also  gives  values  for  the  food  requirements  when  work  is  performed.  In  tropi- 
cal and  subtropical  countries  the  values  for  moderate  work  suggested  per  kilogram 
body  weight  are  1.50  gm.  protein,  0.75  gm.  fat,  0.50  gm.  alcohol,  4.30  gm.  carbohy- 
drates, and  36  calories  of  energy.  For  severe  work  the  protein  was  given  as  1.75 
gm.,  the  carbohydrates  as  4.98  gm.,  and  the  energy  as  40  calories,  the  other  factors 
being  the  same  as  before.  Similar  calculations  are  given  for  the  colder  season.  It 
is  stated  that  the  rations  of  the  French  troops  in  the  Sudan  furnished  per  man  159 
gm.  protein,  37  gm.  fat,  and  547  gm.  carbohydrates. 
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The  author  discusses  the  subject  of  foods,  beverages,  and  condiments  suited  to  the 
Tropics  at  considerable  length.  In  his  opinion,  less  protein  and  fat  are  required  than 
in  colder  countries,  and  carbohydrates  should  be  considered  as  the  principal  source 
of  energy  in  the  diet. 

Practical  dietetics  with  reference  to  diet  in  disease,  Alida  F.  Pattee  (New 
York:  Author,  1904,  ■'■  ed.,pp.  XVI  ■  811,  figs.  3). — The  author  states  that  in  the  prep- 
aration of  this  edition  the  original  material  has  been  thoroughly  revised  and  addi- 
tions made.  The  volume  contains  discussions  of  food;  food  values  and  classification; 
nourishment  in  acute  diseases;  general  rules  for  feeding  the  sick;  liquid,  semiliquid, 
and  solid  food;  diet  in  disease;  diet  in  infancy,  and  related  topics,  the  bulk  of  the 
volume  being  made  up  of  receipts  for  the  preparation  of  foods  and  drinks. 

Food  and  diet  of  man  in  health  and  disease,  A.  Gautier  (V  alimentation  et  les 
regimes  chez  I'homme  sain  et  chez  les  malades.  Paris:  Masson  &  Co.,  1904,  pp.  XVI-\- 
524,  figs.  S). — This  extended  handbook  and  summary  is  divided  into  3  parts.  The 
first  discusses  such  questions  as  the  theories  of  nutrition,  the  functions  of  nutrients, 
energy  value  of  food,  production  of  work,  and  the  body  as*a  machine.  In  the  second 
part  the  author  considers  at  length  the  characteristics,  composition,  and  nutritive 
value  of  meat,  milk,  eggs,  cereals,  vegetables,  and  other  foods,  condiments,  and 
beverages,  as  well  as  the  preparation  of  food  and  some  related  topics.  The  third  part 
is  devoted  to  discussions  of  diet  in  relation  to  disease. 

The  situation  of  gluten  flour,  A.  S.  Hoyt  (Dietet.  andllyg.  Gaz.,  20  (1904),  No.  7, 
pp.  402,  403). — In  view  of  the  fact  that  gluten  flour  often  contains  an  excessive 
amount  of  starch  and  is  not  true  to  name,  the  author  emphasizes  the  need  of  some 
standard  as  regards  protein  content,  and  points  out  that  with  40  per  cent  protein 
present  there  is  still  sufficient  starch  for  the  growth  of  the  yeast  plant  and  the  pro- 
duction of  satisfactory  bread. 

The  quantity  of  phosphorus  contained  in  flour,  Balland  (Compt.  Rend.  Acad. 
Sci.  Paris,  136  (1903),  No.  5,  pp.  332,  333). — Since  incineration  of  meal  and  flour 
results  in  a  partial  loss  of  phosphoric  acid,  the  author  estimated  the  amount  of  phos- 
phorus present  in  the  original  material.     The  method  is  not  described. 

A  grain  of  wheat:  Its  structure  and  properties,  N.  A.  Cobb  (Jour.  Dept.  Agr. 
West.  Australia,  9  (1904),  No.  3,  pp.  165-170,  figs.  3). — The  structure  of  the  wheat 
kernel,  the  distribution  of  the  different  nutrients,  and  related  topics  are  spoken  of. 

Canned  fruit,  preserves,  and  jellies,  Maria  Parloa  (  U.  S.  Dept.  Agr.,  Farmers' 
Bui.  203,  pp.  32,  figs.  5). — The  author  has  summarized  available  data  on  the  house- 
hold preparation  of  canned  fruits,  preserves,  jellies,  and  similar  products,  embodying 
in  her  discussion  the  results  of  her  own  experiments  and  an  extended  study  of  the 
subject. 

Among  the  topics  treated  of  are  the  use  of  canned  and  preserved  fruits  in  the  home, 
preparation  of  preserved  fruits  for  the  market,  principles  of  canning  and  preserving, 
sterilization,  utensils  needed  for  canning  and  preserving,  and  the  selection  of  fruit. 
The  directions  for  making  the  various  sorts  of  preserves,  jams,  etc.,  are  clear  and 
concise,  and  are  accompanied  by  discussions  of  the  general  processes  involved  and  the 
principles  on  which  they  depend. 

The  seeds  of  Shorea  robusta  as  a  famine  food,  O.  Reinherz  (Agr.  Ledger,  1904, 
No.  5  (  Yeg.  Prod.  Ser.,  No.  81)  t  pp.  33-36,  map  1). — Analytical  data  are  reported  and 
discussed.  Some  data  are  also  given  regarding  the  changes  brought  about  when  the 
seeds  are  cooked  with  water  containing  caustic  soda  in  the  proportion  of  1  to  1,000. 

Analyses  of  Indian  pot  herbs  of  the  natural  orders  Amarantaceae,  Cheno- 
podiaceee,  and  Polygonaceae,  D.  Hooper  (Agr.  Ledger,  1904,  No.  6  (  Yeg.  J 'roil. 
Ser.,  No.  84),  pp.  61-72). — Analyses  of  28  specimens  are  reported  and  data  are  given 
regarding  their  botanical  characteristics,  distribution,  and  the  extent  to  which  they 
are  used  as  food.     According  to  the  author,  the  analytical  data  show  that  weight  for 
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weight  (on  the  dry  matter  hasis)  the  cooked  vegetable  is  equally  as  nutritious,  if  not 
more  so,  than  the  uncooked  vegetable,  the  albuminoids  being  very  similar  in  the  2 
cases,  and  the  phosphoric  acid  being  only  slightly  reduced  in  amount. 

"  It  would  seem  that  the  sugar  of  the  soluble  carbohydrates  and  a  certain  amount 
of  saline  matter  are  removed  by  the  operations  of  boiling  and  straining,  and  the  bal- 
ance of  the  albuminoids  is  maintained  by  the  major  portion  coagulating  and  remain- 
ing behind  with  the  other  insoluble  constituents." 

A  preliminary  study  of  the  digestibility  of  connective  tissue  mucoids  in 
pepsin-hydrochloric  acid,  E.  R.  Posner  and  W.  J.  (ties  (Amer.  Jour.  Physiol.,  11 
(1904),  No.  3,  pp.  330-350). — Some  of  the  conclusions  drawn  from  these  investigate  >ns 
were  in  effect  as  follows: 

Connective  tissue  mucoids  are  digestible  in  pepsin-hydrochloric  acid.  The  digest- 
ive process  is  relatively  slow  and  gradual,  however,  and  considerable  substance 
remains  insoluble  even  under  the  most  favorable  zymolytic  conditions,  the  amount 
being  in  every  case  at  least  10  per  cent  of  the  original  mucoid.  The  soluble  products 
are  albuminate,  primary  mucoproteoses,  secondary  mucoproteoses,  and  mucopep- 
tones.  The  general  properties  of  these  bodies  are  identical  with  those  of  typical 
peptic  products. 

The  indigestible  matter  appears  to  consist  mainly,  if  not  wholly,  of  resistant  com- 
pounds of  proteid  and  glucothionic  acid.  In  most  cases  the  mucoproteoses  were  also 
found  to  be  glucothionic  acid  products  of  varying  composition.  A  glucothionic  acid 
similar  to  chrondroitin  sulphuric  acid  was  separated  from  both  the  indigestible 
matter  and  the  proteoses.  The  peptones  did  not  contain  the  glucothionic  acid 
radical.  At  least  25  per  cent  of  the  indigestible  matter  consisted  of  combined 
glucothionic  acid. 

Connective  tissue  mucoids  are  readily  digested  by  trypsin  in  alkaline  solution.. 
Tryptophan,  leucin,  and  tyrosin  are  produced  from  them  in  abundance. 

Food  analyses,  C.  F.  Juritz  (Rpt.  Senior  Analyst,  Cape  Good  Hope,  1903,  pp. 
9-44). — Data  are  reported  of  a  number  of  examinations  and  analyses  of  foods,  bever- 
ages, condiments,  drugs,  and  potable  waters.  The  bulk  of  the  analytical  work  was 
carried  out  under  the  local  pure-food  laws. 

Dairy  and  food  division,  C.  B.  Witmer  (Pennsylvania  State  Dept.  Agr.  Bui.  118, 
pp.  62). — This  bulletin  includes  the  laws  creating  the  office  of  dairy  and  food  com- 
missioner in  Pennsylvania  and  a  digest  of  the  laws  committed  to  the  commissioner's 
administration. 

Aromatics  and  nervines  in  alimentation,  A.  Valenti  (Aromatici  e  nervini  nelV 
alimentazione.  Milan:  Ulrico  Hoepli,  1904,  PP-  354;  rev.  in  British  Med.  Jour.,  1904, 
No.  2268,  p.  1433). — Under  "aromatics"  the  author  discusses  salt,  vinegar,  sugar, 
pepper,  ginger,  and  other  condiments,  giving  in  each  case  a  brief  account  of  the 
source,  method  of  preparation,  character,  and  physiological  effect.  Under  "nerv- 
ines," alcohol,  coffee,  tea,  cocoa  and  similar  products,  and  tobacco  are  included. 

Studies  in  body  temperature.  I,  Influence  of  the  inversion  of  the  daily 
routine;  the  temperature  of  night  workers,  F.  G.  Benedict ( Amer.  Jour.  Physiol., 
11  (1904),  No.  ;?,  pp.  145-169,  figs.  5). — Using  a  very  delicate  thermometer,  described 
in  a  previous  publication  (E.  S.  R.,  13,  p.  878),  the  author  studied  fluctuations  in 
body  temperature  when  the  daily  routine  was  inverted.  "No  tendency  to  an  inver- 
sion of  the  temperature-curve  by  inverting  the  daily  routine  of  life  is  observed  in  any 
of  the  experiments  reported  here." 

The  calcium  content  of  the  feces  of  nursing"  infants,  J.  Korjev  (Inaug.  Diss., 
St.  Petersburg,  1903;  abs.  in  Russia.  Vrach.,  1903,  p.  1038;  Jour.  Physiol,  et  Path.  Gen.,  6 
(1904),  No.  3,  pp.  541,  542). — In  this  study  mother's  milk  and  cow's  milk  were 
compared. 
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The  importance  of  examining  the  feces,  J.  Strasburgee  (Berlin.  Klinik,  1904, 
No.  190,  pp.  1-20;  abs.  in  British  Med.  Jour..  1904,  No.  2277,  Epit.,  p.  25).—  In  a  dis- 
cussion of  the  importance  of  examining  feces  from  a  clinical  standpoint  a  number 
of  experimental  and  analytical  methods  are  described. 

The  effect  of  diuretics  on  the  urine,  with  a  diet  poor  in  salts,  II.  D.  H  ask  ins 
(Amer.  Jour.  Physiol,  JO  (1904),  -V<<.  6,  pp.  362,  363). — The  diuretics  tested  in  experi- 
ments with  a  healthy  young  man  did  not  increase  the  renal  excretion  of  sodium 
chlorid  even  when  the  water  and  urea  excretion  was  increased. 
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Analyses  of  concentrated  commercial  feeding-  stuffs,  W.  Frear  (Pennsylvania 
stale  Dept.  Ai/r.  Bui.  122,  pp.  52). — During  the  year  1903  the  State  department  of 
agriculture  examined  242  samples  of  cattle  feeds  in  compliance  with  the  provisions  of 
the  State  law,  including  cotton-seed  meal  and  feed,  linseed  meal,  buckwheat  mid- 
dlings; wheat  bran,  middlings,  and  feed;  rye  chops,  feed,  and  gluten  meal;  barley 
ehops  and  feed,  and  malt  sprouts;  oat  feeds;  corn  milling  products,  bran,  gluten 
feeds,  hominy  meal,  and  other  corn  products;  mixed  feeds  with  named  components, 
proprietary  feeds  with  the  components  not  named,  condimental  feeds,  and  similar 
goods. 

In  addition  to  chemical  analyses  the  author  states  that  the  samples  were  all  exam- 
ined with  the  microscope  as  a  means  of  judging  of  the  specific  nature  of  mixed  feeds 
and  the  freedom  of  various  samples  from  adulterants. 

"Briefly  reviewed,  the  year's  examination  has  not  shown  new  types  of  adultera- 
tion; but  the  practice  of  adding  foreign  products  to  feeds  sold  as  mixtures  of  named 
grains  and  of  selling  without  guaranty  feeds  made  in  whole  or  in  part  from  by-prod- 
ucts still  appears  very  general.  Respecting  the  use  of  commercial  feeds,  a  final  word 
may  not  be  out  of  place.  For  horses  and  cattle  not  upon  the  farm,  a  great  variety  of 
feeds  may  be  used.  The  farmer,  on  the  other  hand,  is  usually  able  to  grow  his 
fibrous  and  starchy  foods  more  cheaply  than  he  can  purchase  them.  His  need  is 
rather  an  increased  supply  of  protein  with  which  to  supplement  and  balance  up  his 
foods  of  home  production.  For  this  purpose  the  food  purchased  must  be  richer, 
much  richer  usually,  than  corn,  which  has  an  average  content  of  10.3  per  cent  of 
protein  and  5  per  cent  of  fat." 

Concentrated  feeding  stuffs,  J.  P.  Street,  W.  P.  Allen,  and  V.  J.  Carberry 
(New  Jersey  Stas.  Bui.  175,  pp.  6S). — In  accordance  with  the  provisions  of  the  State 
feeding-stuff  law,  analyses  are  reported  of  cotton-seed  meal,  linseed  meal,  gluten  meal 
and  feed,  hominy  meal,  corn  bran,  and  similar  products;  distillery  and  brewery  by- 
products including,  among  others,  dried  distillers'  grains,  dried  brewers'  grains,  and 
malt  sprouts;  molasses  feeds;  mixed  and  proprietary  feeds;  dried  beet  pulp;  ground 
meat;  poultry  feeds;  barley  feed,  wheat  bran  and  middlings;  ground  wheat,  rye,  and 
oats;  buckwheat  middlings,  bran,  and  feed;  oat  middlings,  corn  meal,  and  ground 
mixed  grains. 

According  to  the  authors — 

"Of  the  150  different  brands  of  feed  received,  and  which  should  have  been  guar- 
anteed, 0  failed  to  meet  this  requirement. 

"Consumers  are  urged  to  purchase  no  unguaranteed  material,  except  mill  products 
like  bran,  middlings,  and  corn  meal,  for  which  no  guarantee  is  required. 

"  Of  the  275  samples  which  are  guaranteed,  125  are  deficient,  92  of  these  being  low 
in  protein. 

"Of  the  122  samples  which  did  not  require  a  guarantee,  91  were  of  normal  composi- 
tion, 23  were  variable,  and  8  were  adulterated. 
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"In  buying  feeds  to  supplement  his  home-grown  supply,  the  dairyman's  aim  sin  mid 
be  to  secure  digestible  and  palatable  protein  on  the  most  economical  terms.  A  very 
large  proportion  of  the  different  brands  examined  do  not  meet  this  requirement. 
The  study  of  the  guarantees  and  the  composition  of  the  various  feeds  .  .  .  is  there- 
fore of  great  value. 

"The  quality  of  the  manure  made  depends  to  a  great  extent  on  the  kinds  of  feeds 
used,  and  a  judicious  selection  will  result  in  a  great  improvement  in  this  direction." 

The  feeding-  value  of  the  residue  obtained  in  the  manufacture  of  alcohol 
from  maize,  C.  Montanari  (Staz.  Sper.  Agr.  Jtal,  36  {1903),  No.  8-9,  pp.  751-755).— 
Analytical  data  are  reported  and  discussed. 

Disembittering  lupines  with  limewater,  P.  Soltsien  (Chem.  Ztg.,  .?<?  (1904), 
No.  76,  p.  889). — A  note  on  the  effect  of  temperature  on  the  results  obtained  in  dis- 
embittering lupines  with  limewater.  Better  results  were  obtained  with  warm  than 
with  cold  water.  The  author  also  speaks  of  the  use  of  magnesia  water  for  this 
purpose. 

Digestion  experiments  with  sheep,  J.  B.  Lindsey  |  Massachusetts  Sta.  Rpt.  1903, 
2>p.  63-79). — Digestion  experiments  with  sheep  are  reported,  each  covering  14  days, 
of  which  the  first  7  were  regarded  as  preliminary.  The  various  feeding  stuffs  were 
fed  with  meadow  hay,  the  digestibility  of  the  special  materials  being  calculated  in 
the  usual  way.     A  summary  of  the  work  follows: 

Coefficients  of  digestibility  of  feeding  st luffs — Experiments  with  sheep. 


Ration. 


Hay,  largely  Kentucky  blue  grass,  aver- 
age 3  sheep 

Apple  pomace,  average  3  sheep 

Biies  distillers'  grains,  average  3  sheep.. 

Merchants  distillers'  grains,  average  3 
sheep  

Dried  brewers'  grains,  average  3  sheep.. 

Malt  sprouts,  1  sheep 

Soy-bean  meal,  average  2  sheep    

Hominy  meal,  1  sheep 


Dry  mat- 
ter. 


Per  cent. 
63.84 

72.51 
73.01 
79.12 

61.40 

78.01 
91.39 
90.80 


Protein. 


Per  cent. 
62. 53 


70.59 
71.68 

82. 33 
76.39 
91.07 
74.03 


Per  cent. 
53.74 

47.22 
95. 39 
96.51 

88.24 
60.31 
93.51 

88.95 


Nitrogen- 
free 
extract. 


Per  cent. 
66.08 


70.43 
80.09 

55.74 
77.78 
91.17 
94.18 


Crude 
fiber. 


Per  cent. 
66.62 

61.57 

77.  24 
88.83 

46.83 
102. 50 
140. 03 
126. 55 


Ash. 


Per  cent. 
44.73 


43.32 
34.67 


Among  the  conclusions  drawn  from  these  tests  were  the  following:  "The  [apple] 
pomace  contained  fully  as  much  digestible  matter  as  silage  made  from  the  smaller 
varieties  of  corn.  Whether,  per  unit  of  dry  matter,  it  is  as  valuable  a  feed  as  corn 
silage  is  rather  uncertain.     This  point  will  be  ascertained  later.  .  .  . 

"The  fiber  [of  dried  distillers'  grains]  showed  marked  variations  in  digestibility,  in 
common  with  all  feeds  of  similar  character.  While  it  has  been  generally  held  that 
nitrogenous  feed  stuffs  do  not  affect  the  normal  digestibility  of  the  coarse  fodders 
they  supplement,  it  certainly  seems  reasonable  to  conclude  that  the  addition  of  200 
to  250  gm.  of  the  distillers'  grains  to  the  hay  ration,  giving  a  nutritive  ratio  of  1:4, 
has  resulted  in  increasing  the  digestibility  of  the  fiber  in  hay;  which  accounts,  in 
the  majority  of  cases,  for  the  apparently  very  high  digestion  coefficients  obtained. 
Admitting  this  to  be  the  case,  the  fact  still  remains  that,  while  the  digestion  coeffi- 
cient for  the  fiber  is  rather  of  an  uncertain  quantity,  it  must  be  regarded  as  rela- 
tively high.  .  .  . 

"Attention  is  called  to  the  fact  that  the  higher  the  digestion  coefficients  obtained 
for  the  fiber,  the  higher  are  those  obtained  for  the  extract.  This  is  undoubtedly  due 
to  the  intimate  chemical  and  physiological  relations  known  to  exist  between  these 
two  fodder  groups.   .   .  . 

"It  is  evident,  from  all  trials  thus  far  made,  that  the  protein  and  fat  [of  soy-bean 
meal],  comprising  from   50  to  (30   per  cent  of  the  bean,  is  very   fully  digested. 
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Whether  the  high  digestibility  of  the  fiber  and  extract  in  the  present  experiment  ia 
due  to  the  variety  of  the  bean,  or  is  a  peculiarity  of  the  sheep  employed,  will  l>e 
determined  by  further  tests.  .  .  . 

"The  addition  to  the  hay  of  even  a  carbohydrate  feed,  such  as  hominy,  seemed  to 
have  increased  the  digestibility  of  the  fiber  in  the  hay,  judging  from  the  coefficients 
obtained  for  the  hominy  fiber." 

The  origin  of  the  hippuricacidproducedbyherbivora,  T.  Pfeiffek,  R.  Riecke, 
and  C.  Bloch  (Mitt.  I/indw.  Just.  A".  Univ.  Breslau,  2  (1904),  No.  4,  pp.  695-728).— 
From  a  large  number  of  experiments  with  sheep  general  conclusions  were  drawn, 
including  among  others  the  following:  The  addition  of  easily  digested  carbohydrates 
to  a  ration  producinga  large  amount  of  hippuric  acid  diminished  its  production  some- 
what. Increasing  the  amount  of  digestible  proteid  consumed  slightly  increased  the 
excretion  of  hippuric  acid.  Xo  relation  was  found  between  the  putrefactive  fermen- 
tation of  proteid  and  the  production  of  hippuric  acid. 

Aleuronat  and  ground  beans  were  concerned  in  the  formation  of  hippuric  acid  not 
alone  on  account  of  their  high  protein  content,  but  because  they  must  contain  the 
mother  substance  of  this  acid.  Increasing  the  alkalinity  of  the  urine  by  giving  sodium 
acetate  had  no  influence  upon  the  excretion  of  hippuric  acid.  Clover  hay,  which  is 
considered  as  a  fair  representative  of  the  leguminos*,  contains  only  a  small  amount 
of  the  hippuric  acid  mother  substance,  and  that  present  is  in  a  very  indigestible  form. 

Contrary  results  were  noted  with  meadow  hay.  The  greater  part  of  the  hippuric 
acid  yielding  substance  in  meadow  hay  is  soluble  in  hot  water.  Arabinose,  selected 
as  a  representative  of  the  pentosans,  had  no  effect  on  the  formation  of  hippuric  acid, 
but  coniferin,  a  representative  aromatic  constituent,  exerted  an  influence.  The  crude 
fiber  of  the  different  feeding  stuffs  contained  a  part  of  the  hippuric  acid  producing 
substance  and  in  this  respect  marked  differences  were  noted  between  clover  hay  and 
meadow  hay.  In  the  case  of  the  former  the  digestible  crude  fiber  was  principally 
concerned  in  the  hippuric  acid  formation,  while  with  the  latter  this  was  not  the  case. 

Raising  dairy  calves  without  milk,  J.  B.  Lindsey  (Massachusetts  Sta.  Upt.  1903, 
pp.  80-86). — A  homemade  mixture  of  wheat  flour,  cocoanut  meal,  nutrium,  linseed 
meal,  and  blood  meal,  recommended  by  Hay  ward  of  the  Pennsylvania  Station  (E. 
S.  R.,  14,  p.  479),  was  compared  with  Blatchford's  calf  meal  as  a  feeding  stuff  for 
calves.     In  general  the  meals  tested  were  gradually  substituted  for  milk. 

Two  calves  fed  the  homemade  mixture  weighed,  respectively,  310  and  260  lbs.  at 
the  close  of  the  trial,  having  gained  1.4  and  1.1  lbs.  per  day.  The  first  of  these 
calves  was  6  months  old  and  the  other  5j  months  old,  and  they  were  receiving  3  lbs. 
and  2  lbs.  of  the  meal  daily  at  the  close  of  the  test.  Another  calf  was  fed  the  commer- 
cial feeding  stuff  under  much  the  same  conditions.  When  Ah  months  old  it  weighed 
251  lbs.  During  the  last  42  days  of  the  test  no  feed  was  eaten  except  the  calf  meal, 
the  average  daily  gain  during  this  period  being  1.15  lbs. 

The  author's  principal  conclusions  were  in  effect  as  follows:  The  commercial  calf 
meal  is  hardly  as  satisfactory  as  the  Hayward  mixture  during  the  first  3  months  of 
the  calf's  life,  and  it  will  probably  prove  necessary  to  feed  one-third  skim  or  whole 
milk  and  two-thirds  meal  during  this  period.  Mixed  with  hot  water  1:6  and  fed  at 
first  with  skim  milk,  it  proved  quite  satisfactory  in  the  present  single  trial.  It  is 
possible  that  delicate  calves  would  not  thrive  as  well  upon  the  meal  as  the  one  in  the 
present  trial.  The  commercial  calf  meal  was  in  good  mechanical  condition  and  can 
not  be  considered  especially  expensive. 

A  comparative  test  in  feeding  calves,  H.  P.  Siter  (Agr.  Gaz.  New  South  Wales, 
15  (1904),  No.  5,  )>\>.  489-491). — Four  calves,  fed  a  ration  of  cod-liver  oil  and  skim 
milk  in  the  proportion  of  2  oz.  to  3  gal.,  gained  1.42  lbs.  per  day  at  a  cost  of  2.88  etc 
per  pound  during  the  6  weeks  covered  by  the  test,  as  compared  with  a  gain  of  0.94 
lb.  per  day  at  a  cost  of  4.06  cts.  per  pound  on  a  ration  of  copra  cake  or  cocoanut-oil 
cake  soaked  in  water  and  boiled  with  pollard,  molasses,  and  water  for  half  an  hour 
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and  then  mixed  with  skim  milk,  the  proportions  fed  per  day  being  4  oz.  copra  cake, 
8  oz.  pollard,  2  oz.  molasses,  and  3  gal.  skim  milk. 

The  cod-liver  oil  ration  "is  easily  fed,  ami  entails  little  labor  in  its  preparation  and 
mixing.  The  calves  relished  the  food  and  appeared  in  better  condition  at  the  end 
of  the  test."  The  copra-cake  ration  "requires  more  attention  to  prepare,  and  the 
calves  did  not  thrive  so  well.  The  evidence  is  distinctly  in  favor  of  the  cod-liver  oil 
ration,  both  in  the  cost  of  ration  and  in  the  increase  in  weight,  as  well  as  in  the  time 
employed  in  preparing  and  feeding  the  ration." 

Eggs  as  a  feeding-  stuff  for  calves,  Rarkin  (Jour. Soc.  Agr. Suisse  Romande,  44 
(1903),  No.  10,  pp.  252-257). — A  summary  of  data  which,  in  the  author's  opinion, 
indicate  that  eggs  are  very  valuable  for  supplementing  skim  milk  in  calf  feeding.  In 
one  of  the  tests  a  calf  weighing  60  kg.  was  fed  24  days,  on  an  average,  a  ration  of  14 
liters  of  skim  milk  with  6  eggs.     The  average  daily  gain  was  1.55  kg.  per  day. 

Stock  feeding  experiments  (  Oklahoma  Sta.  Rpt.  1904,  PP-  41-46)- — Using  lots  of 
5  steers  each,  different  combinations  of  cotton  seed,  Kafir-corn  meal,  shelled  corn, 
corn  meal,  alfalfa  hay,  prairie  grass  hay,  and  wheat  straw  were  tested  for  140  days. 
Before  the  close  of  the  test  2  of  the  animals  in  one  of  the  lots  were  removed  on 
account  of  sickness  or  injury.  The  gains  in  weight  ranged  from  1.14  lbs.  per  head 
per  day  on  cotton-seed  meal  and  wheat  .straw  to  2.34  lbs.  on  cotton  seed,  Kafir-corn 
meal,  alfalfa  hay,  and  wheat  straw.  In  every  case  the  amounts  of  feed  consumed 
were  recorded.  When  the  steers  were  sold  and  slaughtered,  the  dressed  weight 
ranged  from  56.7  per  cent  of  the  live  weight  in  the  case  of  the  lot  fed  cotton-seed 
meal,  shelled  corn,  prairie-grass  hay,  and  wheat  straw,  to  59.2  per  cent  in  the  case  of 
the  lot  fed  corn  meal  and  alfalfa  hay. 

Three  pigs  followed  each  lot  of  steers.  All  of  them  made  very  small  gains  except 
those  following  the  lot  fed  cotton-seed  meal,  shelled  corn,  prairie-grass  hay,  and 
wheat  straw.  This  lot  made  fair  gains.  During  the  latter  part  of  the  test,  to  insure 
satisfactory  gains,  all  the  pigs  were  fed  a  liberal  allowance  of  corn  meal  in  addition 
to  the  feed  which  they  could  gather.  The  total  increase  in  weight  ranged  from  332 
lbs.  with  the  lot  following  the  steers  fed  cotton  seed,  alfalfa  hay,  and  wheat  straw  to 
531  lbs.  with  the  lot  following  the  steers  fed  shelled  corn  mentioned  above.  Con- 
sidering both  the  steers  and  pigs,  the  greatest  profit,  $29. 19,  was  obtained  on  the 
ration  of  cotton  seed,  Kafir-corn  meal,  alfalfa  hay,  and  wheat  straw. 

Feeding  and  grazing  experiments  with  beef  cattle,  J.  F.  Duggar  (Alabama 
College  Sta.  Bui.  128,  pp.  51-88,  figs.  4)- — Various  problems  connected  with  the  profit- 
able feeding  of  cattle  under  local  conditions  were  studied.  In  a  test  made  with  4 
lots  of  5  steers  each,  covering  84  days,  cotton  seed  was  compared  with  cotton-seed 
meal,  and  sorghum  hay  with  a  mixture  of  sorghum  hay  and  cowpea  hay  and  with 
shredded  corn  stover. 

The  steers  in  lot  1,  fed  cotton-seed  meal  and  corn  chop  2:1  with  sorghum  hay, 
made  an  average  daily  gain  of  2.23  lbs.  per  head,  requiring  4.82  lbs.  of  grain  and  6.56 
lbs.  of  coarse  fodder  per  pound  of  gain.  The  steers  in  lot  3,  feed  cotton  seed  and 
corn  chop  3:1  with  sorghum  hay,  made  an  average  daily  gain  of  1.19  lbs.  per  head 
and  required  8.12  lbs.  of  grain  and  11.09  lbs.  of  coarse  fodder  per  pound  of  gain.  On 
a  ration  of  cotton  seed  and  corn  chop  3:1  with  sorghum  hay  and  cowpea  vine  hay  in 
equal  parts,  the  steers  in  lot  2  made  an  average  daily  gain  of  1.93  lbs.  per  head, 
requiring  5.41  lbs.  grain  and  6.85  lbs.  coarse  fodder  per  pound  of  gain. 

On  the  same  grain  ration  but  with  shredded  corn  stover,  the  average  daily  gain  of 
the  steers  in  lot  4  was  0.98  lb.  per  head,  the  grain  required  per  pound  of  gain  being 
9.41  lbs.  and  the  coarse  fodder  10.23  lbs.  The  financial  returns  are  discussed  on  the 
basis  of  high,  medium,  and  low  values  for  the  different  feeding  stuffs.  "Whatever 
the  price  of  feed  the  ration  of  mixed  cowpea  and  sorghum  hay,  cotton  seed,  and  corn 
chop  was  the  most  profitable. 
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"The  profit  in  feeding  beef  cattle  is  made,  not  by  producing  new  growth  at  less 
cost  per  pound  than  it  sells  for,  but  in  the  increased  value  of  the  original  weight, 
due  to  fattening.  A  margin  of  1  cent  per  pound  between  purchase  price  and  selling 
price  is  desirable. 

"About  7  lbs.  of  raw  cotton  seed  was  fed  in  the  daily  ration  without  injury  t<>  the 
health  of  the  average  steer." 

Some  data  arc  given  regarding  the  cost  of  raising  cattle  under  different  conditions. 
Three  grade  steers,  when  2  years  old,  fed  on  skim  milk,  grain,  hay,  and  pasturage, 
weighed,  on  an  average,  867  lbs.,  the  cost  of  a  pound  of  gain  being  2.12  cts.  On  rye 
pasture  alone  yearling  steers  gained  1.67  lbs.  per  head  daily.  Grade  calves  on  pas- 
ture alone  gained  0.72  11).  per  head  daily  and  yearling  steers  1.43  lbs.  During  the 
pasturage  season  of  7  months  the  average  gains  in  live  weight  of  cattle  of  different 
ages  on  unimproved  sandy  pasture  ranged  from  8  per  cent  with  mature  cows  nursing 
calves  to  51  per  cent  with  sucking  calves.  The  author  points  out  that  "on  the  win- 
ter range  cattle  of  all  ages  became  very  thin,  and,  in  the  opinion  of  the  writer,  it 
would  have  been  highly  prolitable  ...  to  have  supplied  them  with  hay  and  other 
food  during  the  winter." 

Rice  meal  and  corn  meal,  fed  with  hay  and  skim  milk,  were  compared  with  2  lots 
of  2  calves  each,  the  experimental  period  covering  91  days.  The  average  daily  gain 
on  the  rice-meal  ration  was  1.6  lbs.  per  head  and  on  the  corn-meal  ration  1.9  lbs. 
Considerable  more  feed  was  required  per  pound  of  gain  with  the  rice-meal  than 
with  the  corn-meal  ration.  In  the  author's  opinion  "rice  meal  proved  decidedly 
inferior  to  corn  meal." 

When  inferior  shredded  corn  stover  was  fed  to  calves  37  per  cent  was  refused. 
When  a  shredded  corn  stover  of  good  quality  was  fed  freely  to  steers  44  per  cent  was 
rejected.  The  waste  when  slightly  moldy  coarse  sorghum  hay  was  fed  to  steers 
averaged  20  per  cent. 

Methods  of  steer  feeding,  T.  I.  MAiRsand  A.  K.  Risser  (Pennsylvania  Sta.  Bui.  68, 
/<//.  10).— Continuing  earlier  work  (E.  S.  R.,  15,  p.  894),  the  relative  merits  of  feed- 
ing steers  in  barns  and  open  sheds  were  studied  with  2  lots  of  12  animals  each,  the 
experimental  conditions  being  practically  the  same  as  before  except  that  the  grain 
ration  consisted  of  corn-and-cob  meal  and  cotton-seed  meal  9:1.  The  feeding  records 
covered  98  days. 

The  steers  fed  in  the  barn  made  a  total  gain  of  1,017  lbs.,  requiring  13.81  lbs.  of 
feed  per  pound  of  gain,  at  a  cost  of  9.87  cts.  The  steers  fed  in  the  shed  gained  1,027 
lbs.,  requiring  15.32  lbs.  of  feed  per  pound  of  gain,  at  a  cost  of  11.01  cts.  During 
almost  the  entire  period  the  authors  noticed  that  the  steers  fed  in  the  barn  seemed 
to  have  somewhat  better  appetites  than  those  fed  outside.  Records  were  kept  of  the 
temperature  throughout  the  test. 

"The  general  result  of  this  experiment  is  similar  to  that  of  the  preceding  one 
along  the  same  line,  namely,  that  the  steers  in  the  barn  ate  a  little  less  feed  for 
a  pound  of  gain  than  those  in  the  open  shed.  The  results,  however,  differ  in  this, 
that  whereas  in  the  first  experiment  the  total  feed  eaten  by  the  steers  in  the  barn 
was  somewhat  less  than  that  eaten  by  those  in  the  shed,  in  the  second  experiment 
the  total  feed  eaten  by  the  steers  in  the  shed  was  somewhat  less  than  that  eaten  by 
those  in  the  barn. 

"It  would  seem  that  whatever  advantage  is  shown  by  the  barn  over  the  shed  as 
shelter  for  fattening  steers  is  not  due  to  the  higher  temperature  of  the  barn,  but  to  some 
other  condition  of  environment.  It  is  possible  that"  in  this  case  the  fact  that  the  shed 
was  not  sufficiently  bedded,  rendering  it  uncomfortable  for  the  steers,  prevented  the 
outdoor  lot  from  making  as  good  gains  as  they  otherwise  should  have  made." 

Cuban  cattle  and  pasture  grasses,  F.  C.  Giltner  (Breeder' s  Gaz.,  45  (1904),  No. 
.'/,  pp.    1182-1134,  figs.  10). — Data  are  given  regarding  the  kind  of  cattle  raised  in 
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Cuba,  the  methods  of  handling  and  slaughtering,  and  similar  topics.  As  regards 
Cuban  feeding  stuffs,  the  author  states  that  some  30  different  varieties  of  grasses  are 
to  be  found  on  the  island,  but  that  Parana  and  Guinea  grass  are  the  most  important, 
especially  the  former. 

As  regards  the  importance  of  meat  in  the  Cuban  diet,  the  author  considers  it  a 
staple  food.  "Habana  alone  slaughters  daily  300  head  of  cattle  besides  some  sheep 
and  hogs.  In  addition  to  this,  large  quantities  of  dressed,  salt,  and  jerked  meats  are 
imported."     Very  lean  meat  is  preferred. 

Little  sketches  of  famous  beef  cattle,  C.  S.  Plumb  (Columbus,  Ohio:  Author, 
1904,  pp-  99). — The  articles  included  in  this  volume  were  originally  published  in  the 
( 'hicago  Daily  Drovers'  Journal  and  were  written  mainly  for  students  of  animal  hus- 
bandry and  such  readers  as  are  interested  in  the  history  of  breeds.  Twenty-five 
famous  animals  are  included  in  the  list,  11  of  these  being  Shorthorns,  7  Aberdeen- 
Angus,  6  Herefords,  and  1  Galloway. 

These  sketches,  Professor  Plumb  states,  "  were  not  intended  to  be  extended  studies 
of  individuals  and  their  varying  relations  to  the  breeds,  but  were,  rather,  life  sketches 
giving  the  more  important  reasons  why  the  animals  discussed  became  famous.  Each 
animal  may  be  regarded  as  a  really  famous  one,  with  important  historical  breed  con- 
nections. There  are  hundreds  of  other  famous  animals  distributed  through  a  century 
of  Shorthorn,  Hereford,  Aberdeen- Angus,  and  Galloway  history.  .  .  .  Nevertheless, 
the  25  sketches  .  .  .  are  of  animals  that  have  played  most  important  parts  and  are 
clearly  entitled  to  the  prominence  here  given  them."  The  information  has  been 
gathered  from  a  variety  of  sources,  many  of  which  are  not  readily  accessible,  and  the 
data  can  not  fail  to  be  of  use. 

Live  stock  in  Mexico,  Biorklund  (Diplomatic  and  Consular  Rpts.  [Great  Britain'],, 
misc.  ser.,  1904,  No.  614,  pp-  41)- — The  present  conditions  of  the  live  stock  industry 
in  Mexico  are  described,  as  well  as  the  efforts  which  are  being  made  to  develop  this 
industry.  According  to  statistics  for  the  year  ended  June  30,  1902,  the  approximate 
number  of  horned  cattle  in  Mexico  was  5,142,475,  goats  4,206,011,  sheep  3,424,430, 
horses  859,247  pigs  616,139,  mules  334,435,  and  donkeys  287,991. 

Fattening  range  lambs,  J.  W.  Wilson  and  H.  G.  Skinner  (South  Dakota  Sta. 
Bui.  86,  pp.  16,  fig.  1). — A  test  covering  111  days  was  made  with  10  lots  containing 
10  lambs  each  at  the  beginning  of  the  trial,  to  study  the  relative  value  of  macaroni 
wheat,  spelt,  millet  ( Black  veronesh ),  and  some  more  common  grains.  In  every  case 
0.5  lb.  of  grain  was  fed  per  head  daily  at  first,  the  amount  being  increased  as  the  test 
progressed.  Lot  1  was  fed  wheat,  lot  2  macaroni  wheat,  lot  3  oats,  lot  4  barley, 
lot  5  spelt,  lot  6  millet,  lot  7  corn,  lot  8  corn  and  spelt,  lot  9  barley  and  spelt,  ami  lot 
10  macaroni  wheat  and  spelt.  Prairie  grass  hay  and  Bromus  inermis  hay  were  fed  in 
addition  to  the  grain. 

The  average  daily  gain  per  head  ranged  from  0.21  lb.  on  macaroni  wheat  and  spelt 
to  0.28  lb.  on  the  wheat,  the  macaroni  wheat,  and  the  millet  rations.  The  cost  of  a 
pound  of  gain  ranged  from  5.2  cts.  on  corn  to  8.2  cts.  on  macaroni  wheat  and  spelt. 
Three  weeks  before  the  close  of  the  test  the  sheep  were  sheared,  and  the  effect  of 
shearing  on  the  results  obtained  is  discussed.  The  amount  of  wool  ranged  from 
46.75  lbs.  with  the  lot  fed  corn  to  59.5  lbs.  with  the  lot  fed  spelt. 

As  regards  the  millet,  a  trial  test  made  with  5  head  of  sheep  had  shown  that  a 
large  proportion  of  the  unground  seed  was  excreted  undigested  and  that  the  animals 
did  not  thrive  as  they  should,  consequently,  the  millet  in  the  feeding  experiment 
reported  was  coarsely  ground.  The  authors  note  that  during  the  entire  feeding 
period  the  lot  of  lambs  receiving  this  grain  were  as  thrifty  and  consumed  their  feed 
with  as  much  relish  and  made  quite  as  uniform  gains- as  any  other  lot. 

Among  the  authors'  conclusions  are  the  following: 

"The  record  of  the  lot  fed  on  spelt  in  this  test  confirms  the  results  obtained  by 
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feeding  this  grain  in  former  experiments  that  it  requires  from  1  to  2  lbs.  more  to 
produce  a  pound  of  gain  than  with  the  other  grains. 

"[The  result  obtained]  indicates  that  spelt  has  a  greater  feeding  value  for  lambs 
when  mixed  with  other  grains  than  when  fed  alone. 

"Macaroni  wheat  as  a  feed  for  sheep  is  equal,  pound  for  pound,  to  bread  wheat  and 
can  be  fed  profitably  at  the  prices  quoted  in  this  experiment. 

"This  test  indicates  that  the  Black  veronesh  (Panicum  miliaceum)  variety  of  mil- 
let seed,  when  ground  coarsely,  is  excellent  feed  for  lambs;  and,  on  account  of  the 
advantages  for  its  growth  in  this  State  over  other  commonly  grown  cereals,  it  is  a  very 
valuable  addition  to  our  list  of  grains  for  the  production  of  mutton.  .  .  . 

"The  increase  in  gain  per  head  daily  made  after  shearing  confirms  the  results  of 
former  experiments,  as  it  was  larger  but  not  so  marked  as  with  the  experiment  one 
year  ago. ' ' 

Pig  management,  G.  M.  Rommel  ( U.  S.  Dept.  Agr.,  Farmers'  Bui.  205,  pp.  40, 
fig.  gg). — In  his  summary  of  available  data  regarding  pig  management,  the  author 
discusses  houses,  enclosures,  fences,  and  related  subjects,  the  selection  of  sows  and 
boars,  the  feeding  and  management  of  sows,  pigs,  boars,  and  breeding  stock,  wean- 
ing of  pigs,  and  similar  topics,  as  well  as  the  prevention  and  treatment  of  disease  and 
the  prevention  and  destruction  of  vermin. 

Franches-Montagnes  horses,  S.  Bieler  (Citron.  Agr.  Canton  Vaud,  17  {1904), 
No.  12,  pp.  366-369,  fig.  1). — A  descriptive  article. 

Poultry  experiments,  W.  P.  Brooks  and  F.  R.  Church  (Massachusetts  Sta.  Rpt. 
1903,  pp.  150-153). — The  relative  merits  of  wheat  and  corn  supplemented  by  animal 
meal  for  egg  production  were  studied  from  December  14  to  September  4,  the  nutritive 
ratio  of  the  2  rations  being  1:4.34  and  1:6.24.  Considering  the  test  as  a  whole,  the 
authors  state  that  the  2  rations  were  practically  equal  in  value.  During  the  winter 
period,  December  14  to  April  1,  the  egg  production  on  the  corn  ration  averaged  about 
30  and  on  the  wheat  ration  28  eggs  per  100  hens  per  day.  During  the  summer 
period,  April  1  to  September  4,  the  relative  egg  production  on  the  2  rations  was  43.7 
and  44.4  eggs.  "  The  average  food  cost  per  egg  produced  was,  on  the  wheat  ration, 
a  very  slight  fraction  over  1  cent;  on  the  corn  ration  it  was  0.85  of  a  cent." 

Egg  production  on  wheat  and  corn  was  also  studied,  skim  milk  being  used  as  a 
source  of  animal  food  in  both  cases  with  corn  oil  added  as  a  source  of  fat.  For  the 
entire  period,  which  was  the  same  as  in  the  first  test,  the  average  egg  production 
on  the  wheat  ration  was  35.7  eggs  and  on  the  corn  ration  41.66  eggs  per  100  hens  per 
day,  which  the  authors  consider  good  "for  fowls  kept  in  close  confinement,  espe- 
cially in  view  of  the  fact  that  the  pullets  used  in  the  experiment  were  rather  late 
hatched,  and  laid  but  few  eggs  until  the  first  of  February."  The  average  cost  of  food 
per  egg  produced  was  1  cent  on  the  wheat  ration  and  0.8  cent  on  the  corn  ration. 

When,  wheat  was  compared  with  rice,  skim  milk  being  used  as  a  source  of  animal 
food  in  both  cases,  the  results  were  "  decidedly  in  favor  of  the  ration  including  rice." 
For  the  entire  period  the  average  egg  production  was  0.37  egg  per  hen  per  day  on 
rice  and  0.33  egg  per  hen  per  day  on  wheat,  the  cost  of  feed  per  egg  produced  in  the 
2  cases  being  2.1  cts.  and  1.2  cts. 

The  results  obtained,  the  authors  note,  are  in  some  respects  in  accord  with  those 
of  previous  years  (E.  S.  R.,  15,  p.  177).  Among  the  conclusions  drawn  were  the 
following: 

"As  the  result  of  experiments  in  previous  years,  corn  had  been  found  superior  to 
wheat  rations  when  animal  meal  was  used  as  the  source  of  animal  food,  while  with 
scraps  the  two  rations  gave'  nearly  equal  numbers  of  eggs.  In  previous  experiments, 
with  milk  albumin  as  the  source  of  animal  food,  the  egg  production  has  usually  been 
unsatisfactory  when  wheat  has  been  the  principal  grain.  .  .  .  This  year,  with  the 
addition  of  fat,  more  eggs  have  been  produced.  .  .  .  On  the  other  hand,  the  ration 
1  >wcst  in  fat  of  all,  viz,  that  including  rice,  has  given  many  more  eggs  than  the 
ration  including  wheat,  which  furnishes  a  far  greater  quantity  of  fat. 
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"A  study  of  the  rations  of  this  year  shows  an  apparent  relation  between  the  quantity 
of  fiber  in  the  food  and  the  egg  production.  The  rations  furnishing  exceptionally 
large  amounts  of  fiber,  derived  principally  from  such  grains  as  oats  and  barley,  have 
given  very  inferior  yields  of  eggs. 

' '  In  conclusion,  we  are  justified  in  saying  that  our  experiments  do  not  lend  support 
to  the  belief  that  the  nutritive  ratios  of  rations  fed  to  hens  must  necessarily  be  nar- 
row to  produce  a  satisfactory  product.  We  have  obtained  more  eggs  in  winter  in  all 
experiments  this  year  on  the  combinations  of  foods  with  the  wider  nutritive  ratios, 
and  in  two  out  of  three  experiments  the  result  was  the  same  for  the  summer  period. 
...  It  is  well  understood  that  animal  matter  of  some  kind  is  essential  to  good  egg 
production.  Our  earlier  experiments  have  shown  the  great  superiority  of  animal  to 
vegetable  protein  in  rations  for  laying  hens.  It  is  believed,  however,  that  suitable 
animal  feeds,  under  which  class  may  be  included  all  such  as  are  well  preserved  and 
sweet  and  palatable,  may  be  wisely  used  in  connection  with  a  large  proportion  of 
our  cheapest  grain — corn." 

Second  annual  international  egg-laying  competition,  D.  S.  Thompson  (Agr. 
Gaz.  X'  "  South  Wales,  15  (1904),  A7*?.  5,  pp.  476-488,  figs.  12). — Data  are  given  regard- 
ing the  conditions  of  the  egg-laying  contest  at  the  Hawkesbury  Agricultural  College, 
the  rations  fed,  and  the  prize  winning  pens.  Maize  is  regarded  as  an  important  feed 
for  poultry. 

"  Overfeeding  with  maize  is  certainly  fattening,  and  is  injurious  to  good  results 
from  laying  hens,  but  this  competition  has  demonstrated  that  maize  carefully  fed  and 
only  in  proportion  with  natural  grass  feeding,  pollard  and  bran,  mash  and  meat,  has 
no  injurious  effects,  but,  on  the  contrary,  gives  higher  results  in  egg  production." 

Considering  the  test  as  a  whole,  the  average  number  of  eggs  obtained  per  hen  from 
the  70  pens,  in  the  year  covered  by  the  trial,  was  163.25,  the  average  value  of  the 
eggs  per  hen  >'4.1'7,  and  the  cost  of  feed  per  hen  $1,395. 
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Hay  substitutes,  D.  O.  Noubse  (  Virginia  Sta.  Bui.  148,  pp.  SS-90). — A  shortage 
of  forage  crops  caused  by  drought  led  to  tests  with  dairy  cows  and  beef  cattle  of 
various  coarse  fodders,  including  straw  mixed  with  silage,  corn  stover,  wet  and  dry; 
straw,  wet  and  dry,  and  cotton-seed  hulls,  wet  and  dry.  Fairly  good  results  were 
obtained.     Quotations  from  the  author's  summary  follow: 

"Corn  stover  can  be  used  to  excellent  advantage  as  a  roughage  for  beef  animals, 
and  with  a  moderate  amount  of  grain  it  compares  very  well  with  others  given  hay. 
For  dairy  cows,  and  when  used  with  silage  and  a  moderate  grain  ration,  it  makes  an 
admirable  food.  We  have  given  a  herd  of  dairy  cows  no  roughage  for  the  entire 
winter,  except  stover  and  silage  with  grain  as  mentioned.  The  animals  gave  every 
appearance  of  thrift,  and  a  good  flow  of  milk  continued.   .  .   . 

"The  use  of  straw  can  not  be  so  highly  commended,  and  yet  it  can  serve  a  good 
purpose,  especially  when  hay  is  high  in  price.  If  given  more  grain  to  make  up  for 
the  deficit  in  quality  of  the  straw  it  will  carry  stock  safely  through  a  winter,  and  even 
horses  may  do  hard  work  if  given  the  best  of  care.  Of  course  if  one  can  get  oat 
straw  it  is  considerably  better  than  that  from  wheat.  For  dairy  cows,  or  in  fact  for 
stockers  to  be  carried  over,  if  they  can  have  some  silage  and  the  straw  mixed  with 
it,  as  mentioned  before,  they  are  likely  to  come  out  iu  the  spring  in  a  very  thrifty 
condition. 

"Of  the  cotton-seed  hulls  we  can  not  speak  very  encouragingly  for  this  section. 
As  one  authority  states,  'they  are  in  value  about  equal  to  oat  straw.'  From  our  trial 
we  should  so  consider  them,  though  we  were  obliged  to  tempt  the  animals  by  every 
known  means  before  they  would  eat  them,  due  very  likely  to  the  fact  they  had  never 
had  access  to  them  before.  .  .  . 

11584— No.  4—04 7 


402 


EXPERIMENT    STATION    RECORD. 


"In  seasons  such  as  the  one  just  passed,  when  the  rainfall  is  so  small  in  the  early 
spring  as  to  seriously  cut  off  the  hay  crop,  we  often  look  about  for  some  plant  to  sow 
to  supplement  the  small  hay  harvest.  Millets  are  often  sown  and  with  excellent 
results,  but  corn  may  be  planted  later  than  is  usually  considered  wise,  and  yet  get  a 
valuable  crop." 

In  a  test  at  the  station  Pride  of  the  North  and  Learning  corn,  planted  July  3,  yielded, 
respectively,  4,220  and  3,860  lbs.  per  acre. 

"Considering  the  late  date  of  planting,  the  crop  was  a  good  one,  and  makes  a  very 
satisfactory  'hay  substitute,'  and  while  costing  far  less  per  ton  than  the  cotton-seed 
hulls,  was  worth  much  more  to  us." 

Records  of  individual  cows  on  dairy  farms,  A.  J.  Glover  {Illinois  Sta.  Circ. 
77,  pp.  31,  figs.  20) . — This  gives  the  results  of  tests  of  10  dairy  herds  during  the  period 
of  one  year,  and  is  in  continuation  of  similar  work  published  in  a  previous  bulletin 
(E.  S.  R.,  15,  p.  292).  There  were  247  cows  in  the  herds  at  the  beginning  of  the 
year,  and  complete  records  were  obtained  of  189.  Data  are  given  on  the  care  and 
production  of  each  herd,  along  with  suggestions  for  the  improvement  of  conditions. 

The  best  individual  record  was  8,230  lbs.  of  milk  and  483  lbs.  of  butter;  and  the 
poorest,  1,866  lbs.  of  milk  and  90  lbs.  of  butter.  The  best  herd  record  was  5,642 
lbs.  of  milk  and  308  lbs.  of  butter;  and  the  poorest,  3,397  lbs.  of  milk  and  153  lbs.  of 
butter.  The  average  production  of  all  the  herds  was  5.025  lbs.  of  milk,  testing  3.98 
per  cent  of  fat,  and  equivalent  to  233  lbs.  of  butter. 

Effect  of  feed  on  the  composition  of  milk  and  butter  fat.  and  on  the  con- 
sistency or  body  of  butter,  J.  B.  Lindsey  (Massachusetts  Sta.  Rpt.  1903,  pp.  45- 
62). — This  has  been  noted  from  another  source  (E.  S.  R.,  15,  p.  1110). 

Milk  and  its  products  in  pharmacy  and  in  occult  science  of  early  times, 
K.  Teiciiekt  (  Milch  Ztg.,  33  {1904),  No. ;/./,  pp.  499,  500).— A.  contribution  to  the  medi- 
cal superstition  of  past  centuries. — f.  w.  woi.l. 

Trials  of  a  hand-milking  machine,  Hittchek  (  Milch  /t//.,  S3  (1904),  No.  24-25, 
pp.  869-371,  389-391). — The  machine  tried  is  of  German  origin,  invented  by  Andersen- 
Schmidt  (German  patent,  No.  118,825).  A  description  of  the  machine  is  given  in  the 
paper,  and  the  author's  experience  with  the  same  in  the  dairy  herd  of  Kleinhof- 
Tapiau.  This  was  on  the  whole  favorable,  tut  the  author  considers  the  machine, 
like  the  Thistle  milking  machine,  a  makeshift  which  in  no  way  can  take  the  place 
of  a  good  milker. — f.  w.  woi.i,. 

Trial  of  the  Andersen-Schmidt  hand-milking  machine,  H.  Weiomann  (Milch 
Ztg.,  33  (1904),  No.  29,  pp.  449-451). — The  author  gives  a  description  of  the  machine 
(accompanied  by  2  illustrations)  and  of  the  trials  conducted  with  the  same  on  a 
Schleswig-Holstein  dairy  farm. 

The  cows  gave  less  milk  at  the  start  by  the  machine  than  by  hand  milking,  but  as 
they  became  accustomed  to  the  former  the  difference  apparently  disappeared.  In  a 
trial  with  4  cows  the  average  results  obtained  by  machine  and  by  hand  milking  dur- 
ing three  4-day  periods  were  as  follows:  Periods  I  and  III  (machine),  milk  30.3  and 
29.3  liters,  fat  1.15  and  1.09  kg.;  Period  II  (hand  milking),  milk  30.3  liters  and  1.18 
kg.  of  fat.  A  second  trial  conducted  with  4  cows  in  5  periods  of  4  days  each,  during 
which  machine  and  hand  milking  were  alternated,  gave  the  following  results: 


Comparison  of  hand  and  machine 

milking. 

Period. 

Method  of  milking. 

Yield  of 

milk. 

Fat  con- 
tent. 

Yield  of  fat 
per  day. 

I 

Liters. 

20.5 
21.4 
20.5 
20.3 
18.8 

Percent. 

3.94 
4.13 
3.93 
4.13 
3.92 

Kilograms. 

0.807 

II 

.893 

III 

.806 

IV 

Hand                  

.837 

V 

.741 
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In  the  author's  opinion,  it  may  be  safely  assumed  that  the  production  of  milk  anil 
butter  fat  is  not  at  all,  or  at  least  not  appreciably,  affected  by  machine  milking,  when 
the  cows  have  once  become  accustomed  to  being  milked  by  the  machine. 

The  machine  will  be  further  tried  on  several  other  Schleswig-Holstein  dairy  farms, 
in  order  to  determine  its  practicability  under  ordinary  farm  conditions,  in  how  far 
it  can  be  used  by  common  farm  laborers,  and  to  what  extent  previously  hand-milked 
cows  can  adapt  themselves  to  machine  milking. — f.  w.  woll. 

New  experiences  with,  the  Thistle  milking1  machine,  Caspafl  {Milch  Ztg.,  33 
(1904),  No.  39,  pp.  611-613). — A  general  discussion  of  the  various  pros  and  cons  of 
milking  machines,  based  upon  a  4-years'  experience  with  the  Thistle  on  a  German 
dairy  farm,  where  fresh  milking  cows  are  purchased  and  sold  for  beef  after  f  to  \h 
years,  when  they  no  longer  give  milk.  Under  these  conditions,  at  least,  the  author 
considers  the  machine  a  success. — f.  w.  woll. 

A  trial  of  the  Hegelund  method  of  milking  in  Holland,  K.  H.  M.  van  der 
Zande  (Milch  Ztg.,  33  (1904),  No.  32,  pp.  502,  503).—  The  following  average  results 
were  obtained  in  a  trial  with  12  cows  separated  into  two  groups: 

Comparison  of  Hegelund  <m<l  ordinary  methods  of  milking. 

[Average  yields  per  day  for  G  COWS.] 


Period. 


Group  I. 


Group  il. 


Difference  be- 
tween groups 
I  and  II. 


Method  of  milking. 


I 
II 
III 
IV 


Ordinary,  5  days. 
Hegelund,  1  week 
Hegelund.  10  day' 
Ordinary,  13  days 


Yield      Yield 
of  milk,    of  fat. 


Kg. 

144.4 
138.4 
131. 8 
125.2 


Method  of 
milking. 


Kg. 

4.396 
4.091 
3. 960 

:;..":7i 


Ordinary  ... 
Ordinary  . . . 
Ordinary  ... 
Ordinarv  . .. 


Yield 

Yield 

Yield 

of  milk. 

of  fat. 

of  milk. 

A?/. 

Kg. 

Kg. 

12o.  2 

3.  724 

19.2 

123.9 

3.540 

14.5 

116.6 

3.384 

15.2 

106.8 

3. 021 

is.  4 

Yield 
of  fat. 


Kg. 

0. 672 
.551 
.576 
.550 


While  no  appreciable  differences  in  the  production  of  milk  or  butter  fat  were 
obtained  in  the  trial,  the  author  attaches  considerahle  significance  to  the  indirect 
influence  of  the  Hegelund  method  and  to  Hegelund's  work  in  emphasizing  the 
importance  of  the  process  to  milking. — f.  w.  woll. 

Observations  in  regard  to  the  Bergedorfer  regenerative  milk  pasteurizer, 
P.  Yieth  (Milch  Ztg.,  33  (1904),  No.  37,  pp.  579-582).—  Results  of  a  7-months'  test  in 
the  Hameln  creamery  are  presented  and  discussed. — f.  w.  woll. 

On  the  value  of  the  minute  fat  globules  of  milk  for  butter  making,  Klein 
(Milch  Ztg.,  .11  (1904),  No.  IS,  pp.  276-279). — The  author  conducted  a  number  of 
churning  experiments  with  normal  cream  obtained  by  poor  centrifugal  skimming, 
and  with  mixtures  of  such  cream  and  that  obtained  by  running  rich  skim  milk 
through  the  separator  a  second  time.  The  fat  content  of  the  cream  churned  on  com- 
parative experiments  was  always  brought  to  a  similar  percentage  by  admixture  with 
skim  milk. 

The  results  show  that  the  percentage  churnability  was  the  same  in  all  comparative 
trials,  and  that,  therefore,  fat  globules  of  minute  size  which  remain  in  the  skim  milk, 
except  by  the  closest  skimming,  also  contribute  to  the  yield  of  butter.  The  time  of 
churning  was  found  to  be  influenced  only  to  a  slight  extent  by  the  closeness  of  the 
skimming. — f.  w.  woll. 

Bacteriological-chemical  studies  of  butter  in  the  Province  of  Posen,  K. 
Teichert  (Inaug.  Diss.,  Univ.  Lausanne,  1904). 

Skimming  experiments  with  a  balance  centrifuge,  model  1904,  H.  Hoft 
and  Kvrr  (Milch  Ztg.,  33  (1904),  No.  36,  pp.  563-566).— An  illustrated  description  of 
this  centrifuge,  of  the  manufacture  of  Hollerslehen  Carlshiitte  in  Flensburg,  with 
results  of  experiments  with  the  same. — f.  w.  woll. 
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The  production  of  butter  and  the  butter  control  in  the  Netherlands  (  Rjttx. 
and  Mem.  [Netherlands']  Agr.  DepL,  J904,  No.  1,  pp.  45,  chart  1). — This  is  a  descrip- 
tive, historical,  and  statistical  report  on  butter  production  in  the  Netherlands,  with 
a  description  of  the  cooperative  system,  dairy  associations,  and  the  operations  of  the 
butter  control  stations. 

Report  of  the  chemist:  Division  of  foods  and  feeding,  J.  B.  Lindsey  (Massa- 
chusetts Sta.  Rpt.  1903,  pp.  87-44)- — This  part  of  the  report  is  an  outline  of  the  work 
done  during  the  year.  Statements  are  made  concerning  the  extent  and  character  of 
the  chemical  work  done,  the  results  of  the  inspection  of  feeding  stuffs,  the  execution 
of  the  dairy  law,  and  the  testing  of  dairy  herds. 

VETERINARY  SCIENCE  AND  PRACTICE. 

Report  of  the  State  veterinarian,  D.  F.  Lucky  {Ann.  Rpt.  Missouri  State  Bd. 
Agr.,  36  (1903),  pp.  33-48,  351-367). — During  the  year  under  report  the  author's 
attention  was  chiefly  occupied  in  the  study  of  outbreaks  of  Texas  fever,  glanders, 
si  eep  scab,  cattle  mange,  hog  cholera,  malignant  catarrh,  rallies,  and  tuberculosis. 
A  detailed  list  of  the  visits  made  by  the  State  veterinarian  in  fulfilling  his  duties  is 
also  presented.  It  is  recommended  that  more  of  the  control  work  be  left  in  the 
hands  of  deputy  veterinarians  in  order  that  the  traveling  expenses  may  be  reduced. 
The  desirability  of  publishing  bulletins  containing  popular  information  on  animal 
diseases  is  also  suggested. 

Veterinary  department,  L.  L.  Lewis  (Oklahoma  Sta.  Rpt.  1904,  PP-  46-52). — The 
author  discusses  vaccination  for  black  leg,  the  treatment  of  cattle  mange,  lumpy 
jaw,  and  hog  cholera.  As  a  dip  for  the  cure  of  cattle  mange  the  author  recommends 
zenoleum,  or  chloro-naphtholeum  in  li  to  2  per  cent  solution. 

Report  of  the  bacteriological  station  of  the  Kharkov  Veterinary  Institute 
for  1902  [Kharkov,  1903;  rev.  in  Zhur.  Opuitn.  Agron.  [Jour.  Expt.  Landw.],  5  (1904), 
pt.  1,  p.  141). — The  report  contains  an  account  of  the  results  obtained  by  the  use  of 
anthrax  vaccine  in  controlling  this  disease  among  sheep,  horses,  and  cattle.  During 
this  work  the  double  vaccine  was  used,  the  interval  between  vaccination  being  13 
days.  The  losses  from  vaccination  did  not  exceed  1  per  cent  for  sheep  and  0.25  per 
cent  for  horses  and  cattle.  Immunity  against  anthrax  appeared  to  exist  for  a  period 
oi  2  years. — p.  fireman. 

Second  annual  report  of  the  superintendent  of  government  laboratories, 
P.  C.  Freer  (Ann.  Rpt.  Philippine  Com.,  1903,  II,  pp.  342-387,  pis.  13).— The  author 
outlines  briefly  the  growth  of  the  laboratory,  the  p reparation  of  serum,  and  gives  an 
account  of  the  buildings  and  equipment.  Mention  is  also  made  of  the  biological  and 
entomological  work  in  these  laboratories. 

A  special  report  on  the  work  of  the  serum  laboratory  is  p resented  by  J.  W.  Jobling. 
In  this  laboratory  a  great  amount  of  work  has  been  done  in  the  preparation  of  rinder- 
pest serum  and  a  study  of  the  pathological  anatomy  of  this  disease,  methods  of  trans- 
mission, symptoms,  and  preventive  measures.  Various  methods  of  immunization 
were  tested  including  the  use  of  a  mixture  of  glycerin  and  bile  from  affected  animals, 
the  serum  method,  and  the  defibrinated  blood  method. 

Report  of  the  director  of  the  biological  laboratory,  R.  P.  Strong  (Ann.  Rpt. 
1  hilippine  '  '<>hi.,  1903,  II,  pp.  411-594,  pis.  29,  Jigs.  64). — Considerable  work  was  done 
in  this  laboratory  in  a  study  of  amebic  dysentery  and  in  making  blood  tests  and 
doing  other  routine  work  for  physicians.  A  special  report  on  trypanosoma,  with 
r<  ference  to  surra  in  the  Philippine  Islands,  is  presented  by  VV.  E.  Musgrave  and 
M.  T.  Clegg.  This  part  of  the  report  has  already  been  noted  from  another  source 
(E.  S.  R.,  15,  pp.  1131  and  1132). 
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A  report  on  hemorrhagic  septicemia  in  animals  in  the  Philippine  Islands  is  presented 
by  P.  ( r.  Wnolley  and  J.  W.  Jobling.  This  disease  is  said  to  have  caused  very  hea\y 
losses  and  was  felt  most  severely  in  regions  which  had  already  been  devastated  by 
rinderpest.  Detailed  notes  are  given  on  a  considerable  number  of  cases  and  experi- 
ments are  reported  during  which  laboratory  animals  were  inoculated  and  studied  for 
the  purpose  of  determining  the  course  and  symptoms  of  the  disease.  It  is  recom- 
mended that  all  affected  animals  be  prevented  from  gaining  access  to  running  water 
which  might  carry  contagion  to  other  animals,  although  it  is  by  no  means  certain 
that  hemorrhagic  septicemia  is  contagious. 

The  results  of  physiological  investigations,  L'.  AsHERand  K.  Spiro  (Ergebnisse 
Physiol.,  3  (1904),  pp.  636,  pis.  5  ). — This  section  of  the  report  on  physiological  studies 
is  devoted  to  biochemistry,  including  the  subject  of  Mood  elements  and  chemical 
bodies  found  in  the  serum  and  blood  corpuscles,  the  chemistry  of  spermatozoa, 
intestinal  fermentation,  general  cellular  chemistry,  activity  of  the  salivary  glands, 
fermentive  cleavage  of  fat,  the  influence  of  active  pharmacological  principles  on 
metabolism,  nitrogen  metabolism  in  plants,  the  physiology  of  pentoses,  formation  of 
carbohydrates  from  protein,  and  a  review  of  experiments  on  metabolism  and  energy 
in  the  human  body.     Tins  last  review  was  prepared  by  W.  O.  Atwater. 

Animal  sanitation,  E.  Vax  Godtsenhoven  (Bui.  Verde  Etudes  Agron.  [Brussels'], 
1903,  No,  8,  pp.  363-308). — Attention  is  called  to  the  importance  of  securing  proper 
food,  ventilation,  temperature,  and  exercise  for  domesticated  animals  so  as  to  prevent 
so  far  as  possible  the  development  of  tuberculosis  and  other  diseases. 

Protozoan  diseases,  F.  J.  Bosc  (Certibl.  Bali.  u.  Par.,  1.  Abt.,  Orig.,  36  (1904), 
No.  4,  i>p-  487-493). — Diseases  due  to  protozoa  are  called  bryocytic  on  account  of  the 
fact  that  as  indicated  by  this  term  the  diseases  in  question  are  characterized  by  a 
proliferation  of  cells.  According  to  the  author's  classification  the  diseases  included 
in  this  group  are  smallpox,  sheep  pox,  foot-and-mouth  disease,  rabies,  etc.  The 
essential  pathological  lesions  of  these  diseases  are  described. 

The  bactericidal  power  of  the  blood,  0.  Bail  i  Sitzber.  Devi.  Naturw.  Med.  Ver. 
Bohmen,  n.  ser.,  23  (1903),  pp.  96-100). — Attention  is  called  to  the  importance  of 
understanding  as  thoroughly  as  possible  the  various  bodies  found  in  the  blood.  This 
wrork  is  regarded  as  necessary  in  the  scientific  study  of  the  problem  of  immunity. 
The  well-known  fact  of  the  bactericidal  power  of  the  blood  of  immunized  animals 
has  usually  been  attributed  to  the  formation  of  special  bodies  in  the  blood  under  the 
influence  of  the  pathogenic  bacteria  or  to  the  increased  destructive  action  of  certain 
leucocytes.     These  matters  require  further  study. 

Actinobacillosis,  C.  TL  Higgixs  (Canada  Dept.  Agr.,  Biol.  Lab.  Bui.  1,  pp.  8,  pis. 
8). — This  disease  was  studied  on  4  cases  in  Canada  and  was  found  to  be  identical  with 
the  disease  described  by  Lignieres  and  Spitz  in  Argentina,  but  not  so  virulent.  De- 
tailed clinical  notes  are  given  on  the  4  cases  which  came  under  the  author's 
observation. 

The  gross  lesions  are  very  similar  to  those  of  actinomycosis.  The  pus,  however,  is 
characteristic,  of  a  semi-solid  consistency,  almost  transparent  and  containing  white 
granules  barely  visible  to  the  naked  eye.  The  pathogenic  organism  of  the  disease 
closely  resembles  that  of  fowl  cholera.  Guinea  pigs  inoculated  intraperitoneally  died 
in  from  19  to  21  days.  Similar  lesions  are  produced  by  artificial  inoculation  of  rabbits. 
The  author  has  conducted  no  experiments  with  remedies,  but  recommends  large 
doses  of  potassium  iodid. 

The  action  of  bacteria  on  toxins  coming  from  other  species  of  bacteria, 
Garxier  and  G.  Sabareaxu  (Arch.  Med.  Exper.  et  Anat.  Path.,  Paris,  1.  ser.,  16  (1904), 
No.  5,  pp.  5.57-570). — The  authors'  experiments  were  confined  to  the  diphtheria  and 
anthrax  bacilli  and  to  toxins  of  tetanus  and  diphtheria.  It  was  found  during  a  study 
of  these  bacteria  and  toxins,  especially  by  means  of  inoculation  experiments  with 
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guinea  pigs,  that  the  resistance  of  the  diphtheria  toxin  was  rather  different  toward 
the  diphtheria  bacillus  and  bacillus  of  anthrax.  A  long  series  of  experiments  were 
made  to  determine  the  effect  of  these  bacilli  upon  the  toxin  of  tetanus. 

Asa  general  result  of  the  experiments  reported  in  this  paper,  it  is  concluded  that 
the  action  of  bacteria  upon  toxins  is  variable  and  depends  upon  the  organisms  and 
toxins  concerned.  The  diphtheria  bacillus  destroys  the  diphtheria  toxin,  but  increases 
the  virulence  of  the  tetanus  toxin.  On  the  other  hand,  anthrax  bacillus  destroys 
tetanus  toxin  but  intensifies  the  toxin  of  diphtheria.  Apparently  the  destruction  of 
the  tetanus  toxin  by  the  anthrax  bacillus  is  due  to  the  direct  action  of  the  bacillus 
upon  the  toxin.  Old  tetanus  toxin  attenuated  by  simple  contact  with  the  air  and 
light,  and  especially  toxin  which  has  been  subjected  to  the  action  of  the  anthrax 
bacillus,  still  retains  a  certain  toxic  property,  although  the  power  of  producing 
tetanus  has  been  lost. 

Annual  report  on  progress  in  the  study  of  pathogenic  micro-organisms, 
P.  von  Baumgarten  and  F.  Taxgl  ( Jahresber.  Fortschr.  Lehre  Path.  Mikro-orgun.,  18 
{1902) ,  1.  Abt.,  pp.  368). — As  usual  in  these  annual  reports  the  present  volume  contains 
brief  abstracts  of  text-books,  compendiums,  and  original  treatises  on  the  various  patho- 
genic micro-organisms,  whether  bacteria,  fungi,  or  protozoa.  Detailed  classified 
bibliographical  lists  are  presented  at  the  beginning  of  each  section  of  the  volume. 

A  text-book  upon  the  pathogenic  bacteria,  J.  McFarland  (Philadelphia: 
W.  B.  Saunders  A-  ('v.,  1904,  4-  ed.,  pp.  629,  Jigs.  153). — This  is  a  revised  and  enlarged 
edition  of  the  author's  text-book  on  pathogenic  bacteria.  The  subjects  discussed  in 
the  volume  include  the  biology  of  bacteria,  infection,  immunity,  disinfection,  culti- 
vation of  bacteria,  experimentation  upon  animals,  and  other  general  bacteriological 
topics,  together  with  detailed  accounts  of  the  organisms  concerned  in  the  production 
of  various  diseases  of  man  and  animals,  including  pneumonia,  tuberculosis,  glanders, 
actinomycosis,  tetanus,  rabies,  anthrax,  chicken  cholera,  hog  cholera,  swine  plague, 
malignant  edema,  black  leg,  etc. 

Bacteriological  studies,  B.  Galli-Valerio  (Centbl.  Bakt.  u.  Par.,  1.  Abt.,  Orig.,  36 
(1904),  No.  4,  pp.  465-471,  figs.  6). — Detailed  notes  are  given  on  the  growth  and 
behavior  in  various  culture  media  of  Corynebacterium  vuccinse,  Bacterium  diphtheria 
amum,  and  B.  candidus.  It  was  found  during  a  study  of  roup  in  fowls  that  the  roup 
organism  was  very  susceptible  to  the  action  of  lemon  juice  and  that  nearly  all  infected 
birds  treated  by  repeated  doses  of  this  substance  recovered  entirely. 

Veterinary  police  ordinance  of  March  3,  1904  (Min.  Int.  [Italy],  Qrd.  I'd. 
Vet.,  Mar.  3,  1904,  pp-  20,  pis.  3). — A  copy  is  given  of  an  ordinance  of  the  veterinary 
police  under  the  Minister  of  the  Interior  of  Italy  for  the  prevention  and  control  of 
hifectious  diseases  among  animals. 

Veterinary  dictionary,  II,  P.  Oagny  and  H.  J.  Gobert  (Dictionnaire  reierinaire. 
J'aris:  I.  B.  Bailliere  &•  Sons,  1904,  vol.  2,  pp.  854,  pis.  4,  figs.  933).—  This  constitutes 
the  second  volume  of  the  author's  veterinary  dictionary  and  completes  the  work. 
It  includes  all  material  arranged  in  an  alphabetical  manner  from  I  to  Z. 

Directions  for  meat  inspectors,  E.  Ostertag  (Leitfaden  fur  Fleischbeschauer. 
Berlin:  Richard  Schoez,  1904,  pp-  XIV+314,  figs.  176). — The  purpose  of  the  present 
volume  is  to  furnish  information  for  persons  without  a  veterinary  training  concerning 
the  more  common  pathological  conditions  met  with  in  meat  inspection,  and  also  con- 
cerning the  normal  appearance  of  various  parts  and  organs.  Chapters  are  devoted 
to  the  legal  foundation  of  meat  inspection,  the  training  of  meat  inspectors,  methods 
of  butchering,  infectious  diseases,  animal  parasites,  preservation  and  sterilization  of 
meat,  etc. 

Statistics  on  German  meat  inspection,  R.  Edelmann  (Deut.  Tierarztl.  Wchnschr., 
IS  (1904),  No.  41,  pp.  405-408). — Brief  notes  are  given  on  the  methods  of  preparing 
the  statistics  obtained  from  the  inspection  of  animals  and  meat  in  abattoirs,  and 
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attention  is  called  to  the  valuable  results  which  may  be  obtained  by  proper  inter- 
pretation of  these  statistics. 

Tuberculosis  of  the  retropharyngeal  glands  in  cows,  E.  Lienaux  (Ann.  Mid. 
Wt.,  53  (1904),  No.  9-10,  pp.  515-519). — The  importance  of  alterations  in  these 
glands  as  evidence  of  infection  with  tuberculosis  is  briefly  noted.  Detailed  descrip- 
tions are  also  presented  of  the  clinical  symptoms  of  (his  affection  in  2  cases.  In  the 
first  case,  respiration  was  accelerated  and  was  somewhat  interfered  with  as  a  result 
of  the  swelling  of  the  retropharyngeal  glands.  The  temperature  of  the  animal 
remained  about  39°  C.  In  the  second  case,  an  apparent  amelioration  took  place  and 
persisted  for  2  months.  This,  however,  should  in  no  case  be  taken  as  evidence  of 
recovery  from  the  disease. 

Tuberculosis  in  its  relation  to  the  dairying  industry,  J.  R.  Weir  (Jour.  Dept. 
Agr.  Victoria,  2  (1904),  No.  S,  pp.  750-756). — Notes  are  given  on  the  history,  distri- 
bution, cause,  symptoms,  and  treatment  of  this  disease,  especially  as  observed  in 
various  parts  of  Australia. 

Bovine  tuberculosis,  V.  A.  Moore  (Rpt.  New  Turk  State  Dept.  Agr.,  10  (1902), 
pp.  199-252,  pis.  8,  figs.  3). — In  this  report  the  author  presents  a  general  account  of 
this  disease  discussing  in  considerable  detail  its  etiology,  distribution,  prevalence, 
symptoms,  pathology,  and  treatment.  Notes  are  given  on  the  use  and  value  of 
tuberculin  tests  and  recommendations  are  made  regarding  the  methods  of  procedure 
with  tuberculous  cattle. 

Report  of  the  State  commission  on  bovine  tuberculosis  ( .Inn.  Rpt.  New  Jersey 
statr  Hit.  Agr.,  31  (1903),  pp.  313-323). — During  the  year  2,450  cattle  were  examined, 
of  which  number  473  were  found  to  be  tuberculous  and  were  condemned.  The  aver- 
age indemnity  paid  for  cows  was  ?24. 17.  A  brief  discussion  is  presented  of  the  causes 
of  infection  from  tuberculosis,  together  with  notes  on  general  sanitation  and  methods 
of  preventing  the  spread  of  this  disease. 

Tuberculosis  a  preventable  disease,  ■with  especial  consideration  of  the  dis- 
tribution of  tubercle  bacilli  and  the  usual  avenues  of  infection,  J.  F.  Corbett 
(Tram.  Minnesota  State  Med.  Assoc,  36  (1904), pp.  218-229). — Attention  is  devoted  in 
this  article  to  the  subject  of  bovine  tuberculosis  as  one  of  the  well-known  sources  of 
infection  for  the  disease  in  man.  While  it  is  admitted  that  a  large  number  of  cases 
of  human  tuberculosis  are  of  intestinal  origin  and  arise  from  infection  with  bovine 
tubercle  bacilli,  the  importance  of  pulmonary  infection  is  insisted  upon.  Brief  notes 
are  given  on  the  work  of  various  investigators  which  show  that  human  and  bovine 
tuberculosis  are  forms  of  the  same  disease. 

Pulmonary  pseudo-tubercles  in  cattle  due  to  arteritis,  H.  Zwaenepoel  (Ann. 
Mol.  Vit.,  53  ( 1904),  No.  9-10,  pp.  522-526,  jigs.  3). — As  a  result  of  arteritis  of  various 
forms  multiple  thrombi  and  infarcts  may  be  formed  and  may  become  lodged  in  the 
blood  vessels  of  the  lungs,  thus  giving  rise  to  tubercles  resembling  those  of  true 
tuberculosis.  The  author  discusses  the  differential  diagnosis  between  such  tubercles 
and  tuberculosis,  and  describes  in  detail  the  nodules  which  were  observed  in  a  case 
of  this  sort. 

An  agglutinating  substance  in  the  organism  of  animals  possessed  of  nat- 
ural immunity,  P.  Zabolotnoff  (Ann.  Inst.  Pasteur,  IS  (1904),  No.  8,  pp.  527-534). — 
The  literature  of  this  subject  is  briefly  reviewed.  The  author  studied  the  effect  of 
the  normal  serum  of  guinea  pigs  from  the  blood  of  hogs.  The  technique  of  the 
experiments  is  described  in  detail.  It  was  found  that  the  serum  of  guinea  pigs  con- 
tains no  specific  agglutinin  for  the  bacillus  of  swine  erysipelas.  Evidence  is  pre- 
sented to  show  that  the  protection  of  hogs  against  this  micro-organism  is  brought 
about  entirely  through  the  action  of  the  leucocytes. 

Glanders  in  horses,  with  an  account  of  its  transmission  to  man,  Profe 
(Fortschr.  Vet.  Hyg.,  2  (1904),  No.  6,  pp.  167-170). — In  one  case  of  glanders  in  a  horse 
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the  condition  of  the  animal  became  considerably  worse  after  an  intravenous  injection 
of  colloidal  material.  The  body  temperature  rose  and  the  laryngeal  glands  showed 
excessive  swelling.  A  subsequent  niallein  test  indicated  the  presence  of  glanders, 
the  temperature  rising  to  40.6°  C.  The  disease  was  also  transmitted  to  an  attendant, 
in  whom  it  resulted  fatally. 

Contagious  abortion  in  cattle  (Bd.  Agr.  and  Fisheries  [London],  Leaflet  10$,  pp. 
14). — Simple  or  sporadic  abortion  is  described  for  the  purpose  of  distinguishing  it 
from  the  contagious  form  of  the  disease.  Brief  notes  are  given  on  the  results 
obtained  by  the  internal  administration  of  carbolic  acid  and  the  external  use  of 
various  antiseptics  in  the  treatment  of  this  disease. 

As  a  result  of  these  experiments  it  is  recommended  that  all  aborting  cows  should 
be  isolated  and  no  longer  used  for  breeding  purposes.  Sheds  should  be  treated  with 
a  lime  wash  every  3  months  and  the  parts  of  the  buildings  which  can  not  be  reached 
may  be  sprayed  with  some  other  antiseptic.  All  cows  in  the  herd  should  be  treated 
externally  with  some  antiseptic  solution.  For  this  purpose  the  author  recommends 
Izal,  1  part  to  SO  parts  of  water. 

African  coast  fever,  W.  Robertson  {Agr.  Jour.  Cape  Good  Hope,  25  (1904),  No. 
,),  j>p.  262-268,  />!.  t,figs.  15).—  The  symptoms,  post-mortem  occurrence,  cause,  and 
means  of  infection  of  this  disease  are  briefly  described.  The  disease  may  be  trans- 
mitted through  the  agency  of  the  brown  tick  and  the  black-pith  d  tick,  but  chiefly 
by  means  of  the  former.  The  inoculation  method  devised  by  R.  Koch  is  said  to  have 
proved  ineffective  in  practice.  Attention  is  directed  to  the  importance  of  proper 
fencing  and  dipping  for  the  destruction  of  ticks.  Infested  animals  may  be  freed  from 
ticks  by  dipping  in  kerosene  and  various  arsenical  and  other  dips. 

Distribution  of  coast  fever  ticks,  C.  P.  Lounsbiry  (Agr.  Jour.  Cape  Good  Hope, 
25  (1904),  No.  3,  pp.  268-270,  pi.  1). — The  distribution  of  Rhipicephalus  appendicu- 
lotus,  R.  simus,  I!,  evertsi,  and  R.  c<i]>ciu<is  is  briefly  outlined,  with  an  account  of  the 
agency  of  the  first  2  spe< -ies  in  the  distribution  of  African  coast  fever. 

The  sheep  fluke,  N.  A.  Cobb  (Agr.  Gaz.  New  South  Wales,  15  (1904),  No.  7,  pp. 
658-669,  fig.  1). — Attention  is  caUed  to  the  agency  of  birds,  especially  ducks,  in  the 
destruction  of  snails  which  may  carry  the  intermediate  stage  of  liver  fluke.  These 
birds  must,  therefore,  be  considered  as  of  some  importance  in  the  control  of  liver- 
fluke  disease.  Occasionally  the  liver  fluke  is  found  in  the  liver  of  the  kangaroo,  hare, 
rabbit,  and  wallaby,  but  nearly  always  in  small  numbers. 

During  the  author's  investigation  of  this  subject  it  was  found  that  the  extent  of 
infestation  by  liver  flukes  may  be  accurately  estimated  by  a  determination  of  the 
number  of  eggs  in  the  excreta.  The  eggs  are  distributed  in  a  uniform  manner  in  the 
excreta  of  the  sheep.  It  is  necessary  to  carry  on  further  experiments  in  order  to 
determine  the  variation  in  a  number  of  eggs  due  to  age,  breed,  kind  of  feed,  and 
length  of  infestation. 

Infectious  diarrhea  in  lambs,  D.  Hctcheon  (Agr.  Jour.  Cape  Good  Hope,  25 
(1904),  No.  3  pp.  281-283). — A  study  of  several  outbreaks  of  this  disease  in  lambs 
led  to  the  conclusion  that  the  disease  is  due  to  a  pathogenic  organism  which  gains 
entrance  to  the  young  animal  through  the  navel  cord  at  the  time  of  birth.  The 
disease  may  most  successfully  be  prevented,  therefore,  by  antiseptic  treatment. 

Official  treatment  of  swine  plague,  F.  Glage  and  C.  Nieberle  (Fortsclir.  Vet. 
JJyg.,  2  (1904),  No.  6,  pp.  161-167). — Brief  statements  are  made  regarding  the  regu- 
lations of  the  veterinary  police  in  various  parts  of  Prussia  with  reference  to  swine 
plague.  The  authors  discuss  the  value  of  these  regulations  in  controlling  the  disease. 
With  regard  to  the  carcasses  of  infected  hogs  the  authors  held  the  opinion  that  the 
meat  is  not  injurious  to  health  and  need  not  be  considered  of  inferior  value  except 
in  cases  of  great  emaciation  or  jaundice  as  a  result  of  the  disease.  Further  experi- 
ments are  required  to  determine  the  harmful  or  harmless  character  of  the  milk  of 
infected  hogs. 
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Prevention  of  swine  diseases,  A.  T.  Peters  (Agri<  utture  [Nebraska],  3  (1904), 
Xo.  6,  pp.  10,  11).— A*  an  intestinal  and  antiseptic  vermifuge  the  author  recommends 
the  use  of  a  coal-tar  creosote  solution  in  water  at  the  rate  of  1:100.  A  formula  is 
also  presented  for  the  preparation  of  a  tonic  to  be  administered  in  cases  of  hog 
cholera. 

Vaccination  for  hog  diseases,  Graffi-nder  (Berlin.  Tierarztl.  Wchnschr.,  1904, 
No. 41,  pp.678,  674). — A  brief  outline  is  given  of  the  vaccination  methods  proposed 
by  Ostertag  and  Schreiber.  The  former  system  consists  in  the  use  of  a  polyvalent 
scrum  and  is  based  on  the  assumption  that  young  pigs,  after  receiving  this  serum, 
have  the  power  of  developing  an  active  immunity  toward  the  disease  whenever  they 
happen  to  become  naturally  inoculated  with  pathogenic  bacteria.  The  use  of  septi- 
cidin  on  the  other  hand  is  combined  with  artificial  inoculation  of  pure  cultures. 
These  methods  have  been  tried  on  a  number  of  animals,  but  the  author  hesitates  to 
draw  final  conclusions  regarding  the  results.  It  is  believed,  however,  that  the 
experiments  should  be  continued  on  a  larger  number  of  animals,  and  it  is  recom- 
mended that  the  district  government  undertake  to  assume  the  expense  of  such 
experiments. 

Report  of  the  State  board  of  health,  H.  Mitchell  (Ann.  Rpt.  New  Jersey  State  Bd. 
Ayr.,  31  (1903) ,  pp.  327-319). — A  list  is  presented  of  the  cases  of  glanders  observed  in 
the  State  during  the  year,  with  notes  on  the  disposal  of  such  animals,  and  a  brief 
account  of  an  outbreak  of  anthrax  during  which  172  animals  died. 

The  prevention  of  anthrax,  U.  E.  Ferretti  (  Gior.  R.  Soc.  ed.  Accad.  Yd.  Hal.,  53 
(1904),  No.  40,  pp.  937-942). — As  the  result  of  an  extended  study  of  anthrax  in  the 
vicinity  of  Rome  the  author  comes  to  the  conclusion  that  notification  of  the  exist- 
ence of  this  disease  should  be  compulsory,  and  recommends  that  more  attention  be 
given  to  disinfection  and  the  destruction  of  the  carcasses  of  animals  dead  of  the  dis- 
ease.     Vaccination  of  exposed  animals  in  infected  localities  should  also  be  required. 

Fowl  diphtheria,  H.  Streit  (Ztschr.  Hyg.  u.  InfecHonskrank.,  46  (1904),  No.  3, 
pp.  407-462,  ph.  3). — The  symptoms,  etiology,  and  pathological  anatomy  of  roup  are 
discussed  in  considerable  detail.  The  roup  bacillus  is  described  and  mention  is  made 
of  its  behavior  on  different  culture  media.  The  virulence  of  the  roup  bacillus  was 
considerably  increased  by  repeated  passage  through  pigeons.  It  was  found  to  be 
pathogenic  for  rabbits,  guinea  pigs,  and  mice,  as  well  as  for  pigeons  and  fowls.  The 
disease  was  apparently  transmitted  more  easily  by  mere  association  of  sick  with 
healthy  fowls  than  by  direct  inoculation.  Immunization  and  inoculation  experi- 
ments showed  that  roup  is  a  disease  quite  distinct  from  diphtheria  of  man. 

Epithelioma  in  pigeons,  Thezee  (  Bid.  Sue.  Etudes  Sci.  Angers,  n.  ser.,  32  ( 1902), 
pp.  71,  72). — The  author  notes  the  occurrence  of  epithelioma  upon  the  walls  of  the 
stomach  in  pigeons  and  describes  in  some  detail  the  pathological  anatomy  of  these 
structures,  calling  attention  to  their  similarity  to  cancer  in  man. 

A  new  parasite  (Strongylus  quadriradiatus )  found  in  the  pigeon,  E.  C. 
Stevenson  (  U.  S.  Dept.  Agr.,  Bureau  of  Animal  Industry  Circ.  47,  pp.  6,  figs.  10). — 
According  to  the  author  this  is  the  first  species  of  Strongylus  reported  as  occurring  in 
pigeons.  It  was  present  in  large  numbers  in  a  flock  of  pigeons,  the  larger  part  of 
which  recently  died  during  the  outbreak  of  an  unknown  disease.  The  worm  is 
described  with  detailed  anatomical  notes  on  its  various  features.  The  greatest  injury 
is  apparently  caused  by  the  worms  burrowing  into  the  mucous  layer  of  the  intes- 
tines, thus  offering  a  point  of  entrance  for  pathogenic  bacteria. 

Demonstration  of  specific  parasites  in  rabies,  L.  Luzzani  (Centbl.  Bdkt.  u. 
Par.,  1.  Alt.,  Grig.,  86  [1904),  No.  4,  pp.  540-545,  pi.  1). — The  author  was  able  to  dem- 
onstrate the  presence  of  the  peculiar  organisms  described  by  Negri  and  believes  that 
these  are  to  be  considered  as  the  cause  of  rabies. 
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Blood  parasites,  O.  Malm  (Norsk  Vet.  Tidsskr.,  16  {1904),  No.  4,  pp.  81-92, 
fn'x.  4). — A  review  is  given  of  blood  parasites  belonging  to  the  group  protozoa,  particu- 
larly the  malarial  organism,  and  its  relation  to  mosquitoes. 

Animal  parasitology,  M.  Neveu-Lemaibe  (Parasitologic  animate.  Paris:  F.  B. 
di  Rudeval,  1904,  2.  ed.,  pp.  220,  figs.  301 ).— A  discussion  is  presented  of  tbe  habits, 
We  history,  and  economic  importance  of  animal  organisms  which  are  in  anyway 
injurious  to  man.  These  parasites  belong  to  9  natural  orders  of  the  animal  kingdom 
particularly  to  Vermes  and  Arthropoda.  The  habits,  life  history,  and  injurious 
effects  of  each  species  are  briefly  noted  with  reference  to  methods  of  combating  them. 
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Preparing  land  for  irrigation  and  methods  of  applying  water  (  U.  S.  Dept. 
Ayr.,  Office  of  Experiment  Stations  Bui.  145,  pp.  84,  pis.  7,  figs.  33). — "The  purpose  of 
tl  is  bulletin  is  to  bring  together  the  results  of  actual  experience  in  preparing  land 
for  irrigation,  for  the  benefit  of  farmers  who  are  now  irrigating  or  who  may  in  the 
future  undertake  the  reclamation  of  lands  now  arid.  The  information  contained  in 
this  report  as  to  the  tools  and  implements  used,  the  methods  to  be  employed,  and 
the  cost  of  the  work  is  based  on  actual  examples  and  affords  a  reliable  guide  to  the 
cost  of  these  features  of  irrigation  in  the  districts  represented,  while  the  number  and 
wide  distribution  of  these  districts  will  make  possible  approximate  estimates  of  the 
cost  of  the  different  methods  and  will  help  greatly  in  the  selection  of  the  one  best 
suited  to  given  conditions." 

The  general  discussion  and  comparison  of  methods  of  preparing  land  for  irrigation 
described  in  this  bulletin,  the  descriptions  of  furrow  irrigation,  the  check  system  of 
irrigation,  the  use  of  flumes  and  pipes  in  furrow  irrigation,  the  basin  method  of  irri- 
gation as  practiced  in  the  Santa  Clara  Valley,  California,  and  irrigation  by  flooding 
as  practiced  in  Gallatin  Valley,  Montana,  were  prepared  by  S.  Fortier. 

The  use  of  metal  pipe  and  canvas  hose  in  the  irrigation  of  field  crops  in  California 
is  described  by  A.  P.  Stover;  preparing  land  for  irrigation  in  Salt  Lake  Basin,  by 
E.  R.  Morgan  and  A.  P.  Stover;  the  clearing  and  leveling  of  land  in  Imperial  Valley, 
California,  by  J.  E.  Roadhouse;  irrigation  by  the  furrow  system  in  Washington,  by 
C.  G.  Elliott;  irrigation  practice  in  Nevada,  by  G.  H.  True;  while  methods  of  pre- 
paring land  for  irrigation  in  use  in  western  Kansas,  in  Nebraska,  and  in  Wyoming 
are  described  by  L.  G.  C.  Mayer,  O.  V.  P.  Stout,  and  William  Francis  Bartlett. 

Professor  Fortier  and  R.  P.  Teele,  editorial  assistant  in  this  Office,  edited  and 
ar  ranged  the  report  for  publication. 

Report  on  drainage  investigations,  1903,  C.  G.  Elliott  (  U.  S.  Dept.  Agr., 
Office  of  Experiment  Stations  Bui.  147,  pp.  62,  pis.  5,  figs.  12). — This  report  covers  the 
first  year's  work  in  drainage  investigations  by  this  Office.  It  explains  the  impor- 
tance of  drainage  in  the  United  States  and  describes  plans  which  have  been  made 
and  put  in  operation  "for  reclaiming  alkali  lands  at  Fresno,  Cal.,  in  Yakima  and 
Atanum  valleys,  Washington,  and  in  Grey  Bull  Valley,  Wyoming;  plans  for  the 
drainage  of  overflowed  bottom  lands  in  the  Missouri  Valley  in  Iowa;  and  experi- 
ments with  the  use  of  drains  to  prevent  hillside  erosion  in  Georgia." 

Sanitary  conditions  in  the  home  and  on  the  farm,  H.  Metcalf  (South  Caro- 
lina Sta.  Bui.  89,  pp.  SI,  figs.  9). — This  is  a  popular  bulletin  on  sanitation.  The 
topics  discussed  are  the  dangers  of  dust,  school-room  sanitation,  sewage  disposal, 
disinfectants,  water  supply,  milk,  food,  and  the  dangers  from  insects. 

Current  wheels:  Their  use  in  lifting  water  for  irrigation  (U.  S.  Dept. 
Ai/r-,  Office  of  Experiment  Stations  Bui.  146,  pp.  38,  pis.  4,  figs.  21). — This  bulletin 
contains  a  discussion  of  the  theory  of  current  wheels,  and  descriptions,  photographs, 
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and  drawings  of  a  large  number  of  wheels  now  in  use  in  California,  Colorado,. 
Idaho,  Utah,  and  Washington,  with  notes  on  their  good  and  bad  features. 

The  importance  of  the  water  supply  in  agriculture,  Strecker  (Fiihling's 
Landw.  Ztg.,  53  {1904),  Nos.  10,  pp.  357-300;  11,  pp.  398-407). — A  general  discussion 
of  the  importance  of  a  water  supply  for  power  purposes,  domestic  uses  and  watering 
stock,  ami  irrigation. 

Machinery  at  the  general  agricultural  exposition  of  Paris,  M.  Ringelmann 
(Jour.  Agr.  Prat.,  n.  ser.,  7  {1904),  Nos.  11,  pp.  856-359,  figs.  6;  12, pp.  388-392,  figs.  12; 
13,  pp.  421-426,  figs.  9;  14,  pp.  448-452,  figs.  9). — Accounts  are  given  of  traction  motors, 
cultivators,  seed  and  fertilizer  distributors,  weeders,  spray  machines,  harvesting  and 
thrashing  machines,  mills  for  grinding,  pasteurizers,  pumps,  centrifuges,  hail  protec- 
tion cannon,  and  miscellaneous  implements  and  machines. 


MISCELLANEOUS. 

Thirteenth  Annual  Report  of  Oklahoma  Station,  1904  {Oklahoma  Sta.  Rpt. 
1904,  PP-  15-68). — This  includes  a  report  of  the  director;  a  summary  of  the  press 
bulletins  issued  during  the  year,  meteorological  data  noted  elsewhere,  and  a  financial 
statement  for  the  fiscal  year  ended  June  30,  1904. 

The  press  bulletins  are  to  a  certain  extent  a  repetition  of  matter  printed  in  the 
regular  bulletins  of  the  station  and  deal  with  a  variety  of  subjects,  including  the  fol- 
lowing: Wheat  experiments,  pasturing  wheat,  delayed  germination  of  wheat,  the  oat 
crop,  seed  for  spring  crops,  choosing  seed  corn,  comparative  yields  of  Karir  corn 
and  Indian  corn,  forage  rape,  Bermuda  grass,  ponds  for  stock  water,  steer-feeding 
experiments,  preventing  blackleg,  cattle  mange  or  Texas  itch,  lumpy  jaw,  hog  chol- 
era, plant  windbreaks,  fruit  varieties,  planting  red  cedar  seed,  Arbor  Day,  methods 
of  combating  the  Hessian  fly,  checks  for  migrating  caterpillars,  the  webworm  on 
cotton  and  alfalfa,  and  a  disease  of  the  privet.  New  matter  contained  on  the  above 
subjects  has  been  noted  elsewhere  in  this  issue. 

Sixteenth  Annual  Report  of  Massachusetts  Station,  1903  {Massachusetts  Sta. 
Rpt.  1903,  pp.  175). — This  contains  the  organization  list  of  the  station;  a  financial 
statement  for  the  fiscal  year  ended  June  30,  1903;  reports  of  heads  of  departments; 
and  miscellaneous  articles  abstracted  elsewhere. 

Australia  as  a  food-producing  country,  C.  C.  Lance  {Jour.  Dept.  Agr.  West. 
Australia,  9  {1904),  No.  4,  PP-  255-272). — The  resources  of  Australia  are  described 
and  discussed. 

Wages  and  cost  of  living  (  U.  S.  Dept.  Coin,  ami  Latmr,  Bureau  of  Labor  Bui.  53, 
pp.  703-932). — As  shown  by  data  regarding  the  incomes  and  expenditures  of  2,567 
families,  collected  in  33  States  during  the  year  1901,  the  average  expenditure  for  food 
was  $326.90  per  family,  or  42.54  per  cent  of  the  expenditure  for  all  purposes.  Among 
other  data  the  article  contains  statistics  of  retail  prices  of  the  more  important  foods,, 
wages,  hours  of  labor,  etc. 


NOTES. 


California  University  and  Station. — At  a  recent  State  farmers'  institute  held  at  Berke- 
ley a  resolution  was  adopted  asking  the  legislature  for  an  appropriation  for  a  farm, 
and  also  for  a  building  that  shall  be  adequate  to  the  needs  of  the  agricultural  depart- 
ment, to  cost  not  less  than  $500,000. 

Iowa  College  and  Station. — W.  II.  Ogilvie,  of  Kelso,  Scotland,  who  has  recently 
been  appointed  editor  of  the  station  publications,  will  also  have  charge  of  a  course  in 
agricultural  journalism  in  the  college.  The  latter  course  is  established  through  the 
liberality  of  Mr.  John  Clay,  of  Chicago,  who,  realizing  the  great  importance  of  suit- 
able training  of  college  students  in  the  field  of  agricultural  journalism,  has  contributed 
liberally  toward  Mr.  Oi;ilvie's  salary.  This  is  believed  to  be  the  first  department 
of  agricultural  journalism  that  has  been  established  in  this  country  or  elsewhere. 

Kentucky  Station. — J.  N.  Harper  has  recently  returned  from  a  two  months'  trip 
to  Ireland,  where  he  went  on  invitation  of  the  Department  of  Agriculture  and 
Technical  Instruction  to  take  charge  of  experiments  in  the  curing  of  a  twenty-acre 
crop  of  tobacco  and  to  give  instruction  in  the  cultivation  of  that  crop.  The  tobacco- 
growing  experiments  were  conducted  by  the  department  on  the  large  estates  of  Col. 
Nugent  Everard.  The  only  drawback  is  the  climate,  which  is  so  damp  and  cold  that 
the  crop  must  be  cured  artificially.  For  this  purpose  the  department  constructed  a 
barn  on  Colonel  Everard's  estate,  divided  into  eleven  compartments,  each  thoroughly 
insulated  and  provided  with  three  ventilators,  one  at  the  top  and  two  at  the  bottom. 
The  temperature  of  each  room  can  be  controlled  within  one  degree  and  the  humid- 
ity is  under  absolute  control.  The  barn  is  one  of  the  finest  of  its  kind  in  the  world. 
The  curing  experiments  were  in  every  way  a  success,  and  the  dark  or  export  types 
of  tobacco  were  of  a  high  grade.  The  work  aroused  much  enthusiasm,  and  won  for 
Mr.  Harper  the  high  commendation  of  the  officials  of  the  department. 

Oklahoma  College  and  Station. — The  station  is  procuring  a  small  dairy  herd  of  native 
cows  for  the  purpose  of  ascertaining  their  value  for  milk  and  butter  production.  An 
-eight  weeks'  course  in  home  dairying  will  be  given  during  January  and  February. 
The  short  course  in  general  agriculture  given  heretofore  will  be  continued.  A  course 
in  stock  judging  and  seed  selection  will  be  given  from  February  7  to  13,  1905. 

Pennsylvania  Station. — R.  O.  Brooks,  special  assistant  in  food  chemistry,  has  ter- 
minated his  engagement  with  the  station.  At  a  recent  meeting  the  advisory  com- 
mittee of  the  station  approved  a  plan  presented  by  the  director  for  an  experiment 
■upon  the  necessary  protein  supply  of  the  dairy  herd.  The  herd  is  to  be  divided  into 
two  lots,  as  nearly  alike  as  practicable,  on  the  basis  of  their  records.  One  of  these 
lots  is  to  be  fed  a  ration  computed  to  supply,  in  addition  to  the  protein  required  for 
the  maintenance  of  the  body,  an  amount  approximately  equal  to  that  which  the  cows 
may  be  expected  to  produce  in  their  milk.  The  other  lot  will  receive  a  ration  made 
up  of  the  same  feeds,  but  in  different  proportions,  so  as  to  contain  about  twice  as 
much  protein.  In  addition  to  the  regular  herd  records  of  milk  production,  samples 
■of  feed  and  milk  will  be  taken  for  check  determinations  of  protein.  The  experiment 
will  be  continued  through  the  winter.  The  committee  also  authorized  a  continua- 
tion of  the  experiments  which  have  been  conducted  for  the  past  two  years  on  the 
influence  of  shelter  upon  the  food  consumption  and  gains  of  fattening  cattle. 

Rhode  Island  Station. — A    new  heating  system  has  been  installed  in  the  station 
brooder  house. 
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Clemson  College. — A.  S.  Shealey,  assistant  veterinarian,  has  been  appointed  to  a 
position  in  the  Philippines,  and  will  leave  for  the  Islands  early  in  January. 

Utah  Station. — Robert  S.  Northrop,  instructor  in  horticulture  at  Cornell  University, 
has  been  appointed  horticulturist  in  the  Utah  Station,  and  will  enter  upon  his  duties 
there  at  once. 

Virginia  Station. — Plans  have  been  completed  for  the  erection  of  a  barn  to  be  used 
exclusively  for  feeding  experiments  with  beef  cattle.  This  barn  will  be  120  feet  long,. 
40  feet  wide,  and  will  have  ample  storage  capacity  above  for  hay,  straw,  shredded 
fodder,  and  all  other  forms  of  dry  roughness  to  be  used  in  these  investigations.  It  is 
proposed  to  build  two  silos  at  one  end  of  the  barn.  These  silos  will  be  of  different 
types  and  of  moderate  capacity,  so  that  different  forms  of  silage  can  be  fed  at  the 
same  time.  Special  stalls  will  be  constructed  for  conducting  digestion  experiments- 
The  barn  will  shelter  one  hundred  head  of  cattle,  which  can  be  fed  so  as  to  obtain 
individual  record  or  by  lots  in  pens,  as  desired.  This  barn  will  give  the  station  excel- 
lent facilities  for  the  investigation  of  problems  relating  to  the  production  of  beef  in 
Virginia.  It  is  proposed  to  give  special  attention  to  the  investigation  of  questions 
relating  to  the  economic  production  and  handling  of  export  cattle.  Experiments- 
have  been  mapped  out  which  will  require  a  period  of  at  least  ten  years  for  their 
completion. 

West  Virginia  University. — A  special  four  weeks'  course  for  farmers  will  be  given 
at  the  university  beginning  January  9.  During  the  first  week  a  school  of  methods 
for  farmers'  institute  workers  will  be  conducted,  which  will  be  participated  in  by 
John  Hamilton,  Farmers'  Institute  Specialist  of  this  Department,  and  Alva  Agee,  of 
Wooster,  Ohio.  This  is  the  first  school  for  farmers'  institute  workers  to  be  held  in 
West  Virginia.  A.  session  of  the  school  will  also  be  held  at  Charleston,  under  the 
auspices  of  the  university,  during  the  week  beginning  January  23.  The  work  there 
will  be  similar  to  the  week's  work  at  Morgantown,  and  will  be  carried  on  with  the 
assistance  of  C.  D.  Smith,  of  Michigan. 

New  Laboratory  Bnildings  for  the  Department  of  Agriculture. — From  bids  submitted 
by  twenty  contractors  for  these  new  buildings,  with  various  alternates,  that  of 
Ambrose  B.  Stannard,  of  New  York,  has  been  accepted  and  the  contract  awarded  to- 
him.  The  original  bid  of  $1,206,000  has  been  reduced  by  $45,000  on  account  of 
eliminating  the  marble  wainscoting  and  other  interior  marble  trimming,  and 
$10,000  has  been  added  for  the  substitution  of  terra-cotta  floor  construction  in  lieu  of 
concrete.  The  amount  of  the  contract  as  awarded  is  $1, 171,000.  This  does  not  include 
the  heating  and  ventilating  apparatus,  elevators,  electric  wiring,  and  conduit  system, 
or  any  laboratory  desks  or  fittings,  but  includes  plumbing.  The  material  accepted 
for  construction  is  Vermont  marble,  with  Milford  Park  granite  for  the  base.  The 
floors  of  the  building  will  be  of  maple,  except  in  the  corridors,  where  they  will  be  of 
Terrazzo  and  marble.  The  time  fixed  for  the  completion  of  the  building  is  thirty 
months  from  the  approval  of  the  required  bond  of  $600,000.  The  work  is  to  begin 
at  once,  and  under  the  terms  of  the  contract  the  buildings  should  be  completed  in 
the  spring  of  1907.  The  appropriation  for  the  buildings  was  $1,500,000,  and  it  is 
expected  that  out  of  the  balance  the  power  house  and  mechanical  equipment  of  the- 
building  can  be  provided. 

Personnel  of  the  Department  of  Agriculture. — The  annual  report  of  the  Secretary 
shows  that  the  total  number  of  persons  constituting  the  body  of  the  Department  of 
Agriculture  ou  July  1,  1904,  was  4,504,  an  increase  of  2,160  since  July  1,  1897.  In 
addition,  there  are  nearly  a  quarter  of  a  million  special  correspondents  and  reporters 
who,  although  receiving  no  financial  remuneration  from  the  Department,  cooperate 
with  it  and  render  it  much  valuable  service. 

The  force  of  the  Bureau  of  Plant  Industry  alone  has  increased  in  the  three  years- 
of  its  existence  nearly  50  per  cent.     There  are  now  in  the  Bureau  about  500  workers,, 


414  EXPERIMENT    STATION    RECORD. 

60  per  cent  of  whom  are  said  to  be  engaged  in  scientific  investigation  and  its  applica- 
tion to  the  farm,  the  orchard,  and  the  garden.  It  will  thus  lie  seen  that  there  are  now 
about  300  persons  connected  with  the  investigation  work  of  this  Bureau  alone,  a 
number  which  far  exceeds  the  total  number  of  men  in  these  lines  at  all  of  the 
experiment  stations. 

Awards  to  Collective  College  and  Station  Exhibit  at  St.  Louis  Exposition. — The  follow- 
ing is  a  list  of  the  awards  granted  to  institutions  and  individuals  on  exhibits  which 
formed  a  portion  of  the  Collective  Exhibit  of  the  Colleges  of  Agriculture  and  Mechanic 
Arts  and  the  Experiment  Stations: 

Grand  prizes. — (1)  Association  of  American  Agricultural  Colleges  and  Experiment 
Stations,  collective  exhibit  of  the  colleges  and  stations,  made  by  the  committee  of 
the  association;  (2)  section  of  agronomy,  in  charge  of  J.  I.  Schulte,  collective  ex- 
hibit showing  courses  of  instruction,  and  methods  and  results  of  investigations  on 
field  crops;  (3)  section  of  horticulture  and  forestry,  in  charge  of  S.  B.  Green,  col- 
lective exhibit  illustrating  courses  of  instruction,  and  methods  and  results  of  investi- 
gation in  horticulture  and  forestry;  (4)  section  of  economic  entomology,  in  charge 
of  C.  P.  Gillette,  collective  exhibit  illustrating  courses  of  study  in  entomology,  and 
collection  of  economic  insects;  (5)  dairy  laboratory,  in  charge  of  E.  H.  Farrington; 
(6)  sugar  laboratory,  in  charge  of  W.  C.  Stubbs;  (7)  plant  laboratory,  in  charge  of 
W.  H.  Evans;  (8)  Alabama  Station,  exhibit  showing  cotton  experiments;  (9)  Con- 
necticut State  Station,  tobacco  exhibit,  tent  model  illustrating  the  culture  of  tobacco 
under  shade,  and  grass  garden  exhibit,  by  E.  H.  Jenkins;  (10)  Illinois  Station,  corn 
breeding  experiments,  by  C.  G.  Hopkins;  (11)  Louisiana  Station,  exhibit  illustrat- 
ing cane  sugar  investigation;  (12)  Minnesota  Station,  wheat  breeding  exhibit,  by 
W.  M.  Hays;  (13)  Missouri  Station,  models  representing  the  results  of  experiments 
in  cattle  feeding;  ( 14 )  Missouri  University,  models  showing  comparative  hardiness  and 
phenology  of  peach  twigs  of  different  colors,  and  winter  forcing  of  asparagus  in  the 
open  field;  (15)  University  of  Missouri,  cultures  of  mushrooms  and  other  fungi,  by 
B.  M.  Duggar;  (16)  Pennsylvania  Station,  working  model  of  respiration  calorimeter 
for  domestic  animals;  (17)  University  of  Wisconsin,  dairy  instruction  and  results  of 
investigation;  (18)  S.  M.  Babcock,  of  Wisconsin,  the  original  Babcock  milk  tester; 
(19)  Office  of  Experiment  Stations,  statistics,  charts,  and  publications  relating  to 
the  American  stations  and  the  Office  of  Experiment  Stations;  (20)  Bureau  of 
Education,  charts  and  publications. 

Gold  medals. — (1)  Section  of  animal  husbandry — investigation,  in  charge  of  H.  P. 
Armsby;  (2)  section  of  animal  husbandry — instruction,  in  charge  of  Thomas  F.  Hunt; 
(3)  section  of  fertilizers,  in  charge  of  E.  B.  Voorhecs;  (4)  section  of  plant  pathology, 
in  charge  of  F.  C.  Stewart;  (5)  section  of  rural  engineering,  in  charge  of  Elwood 
Mead;  (6)  section  of  veterinary  medicine,  in  charge  of  D.  S.  White;  (7)  soils  labora- 
tory, in  charge  of  M.  F.  Miller;  (8)  Arizona  Station,  collection  of  date  palms  and  date- 
palm  products,  by  R.  H.  Forbes;  (9)  B.  C.  Buffum,  of  Wyoming,  automatic  water 
register;  (10)  California  University,  soil  samples  and  investigations,  by  E.  W.  Hilgard; 
(11)  Connecticut  State  Station,  collection  of  pure  vegetable  proteids;  (12)  Connecticut 
Storrs  Station,  cultures  of  milk  bacteria,  by  H.  W.  Conn;  (13)  Cornell  University, 
exhibit  of  root  crops;  (14)  Cornell  University,  apparatus  for  photographing  cultures 
of  bacteria  and  fungi,  by  G.  F.  Atkinson;  (15)  University  of  Illinois,  photographs  and 
records  showing  relative  efficiency  of  dairy  cows,  by  W.  J.  Fraser;  (16)  Maine  Sta- 
tion, study  of  comparative  value  of  hens  for  egg  production;  (17)  Michigan  Agricul- 
tural College,  models  of  fruits,  collection  of  photographs  and  models  illustrating  work 
and  results  in  horticulture  and  forestry;  (18)  University  of  Minnesota,  model  green- 
house laboratory  bench,  and  forestry  exhibit;  (19)  Missouri  Station,  breeding  cage, 
photographs  of  laboratories  and  equipment  for  work  in  economic  entomology, 
and  collection  of  beneficial  insects;  (20)  New  Jersey  Stations,  typical  soils  and  ferti- 
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lizers;  (21)  New  York  State  Station,  charts  and  graphic  representation  of  investiga- 
tions on  sources  of  milk  fat;  (22)  New  York  State  Station,  charts  showing  effect  of 
temperature  in  curing  and  paraffining  cheese,  and  losses  in  manufacture,  by  L.  L. 
Van  Slyke;  (23)  New  York  State  Station/'  exhibit  showing  correlation  between  spe- 
cific gravity  of  seed  and  germinating  power  and  vigor  of  resulting  plant,  models  of 
grapes  and  grape  pollen  showing  correlation  between  character  of  pollen  and  self- 
fertility  of  the  variety;  (24)  New  York  State  Station,  collection  of  commercial  feed- 
ing stuffs,  illustrating  inspection  work;  (25)  North  Dakota  Station,  exhibit  of  flax 
breeding  and  of  root  systems;  (26)  Ohio  State  University,  collection  of  normal  and 
diseased  bones  from  horses  and  oxen  illustrating  more  common  diseases  and  fractures; 
(27)  Purdue  University,  apparatus  for  recording  the  growth  of  plants,  by  J.  C. 
Arthur;  (28)  Tennessee  Station,  apparatus  and  investigations  on  effect  of  fungicides 
on  foliage,  by  S.  M.  Bain;  (29)  Texas  Agricultural  College,  cages  for  breeding  insects, 
the  boll  weevil  and  its  injuries,  and  card  system  of  keeping  notes  and  records;  (30) 
Utah  Agricultural  College,  exhibit  of  work  in  domestic  science;  (31)  Virginia  Station, 
pure  cultures  for  use  in  fermentation  industries,  by  W.  B.  Alwood;  (32)  Washington 
Station,  results  of  wheat  breeding,  illustrating  Mendel's  law. 

Silver  medals. —  (1)  Section  of  biological  sciences,  in  charge  of  G.  E.  Stone,  collec- 
tion illustrating  work  in  biological  sciences  at  the  land-grant  institutions;  (2)  section 
of  inspection  work,  in  charge  of  M.  A.  Scovell,  collection  illustrating  inspection 
work  of  the  stations;  (3)  Arkansas  Station,  exhibit  showing  experimental  work  with 
cowpeas;  (4)  Connecticut  State  Station,  wood  engravings  showing  the  microscopic 
structure  of  cattle  feeds;  (5)  Hampton  Normal  and  Agricultural  Institute,  courses  .of 
instruction,  and  samples  of  student  work;  (6)  Hawaii  Station,  collection  of  fruits 
illustrating  improvements;  (7)  Kansas  Agricultural  College,  exhibit  of  cereals  and 
forage  crops  and  root  systems  of  plants;  (8)  Kansas  Agricultural  College,  collection 
of  woods  for  post  purposes,  illustrating  rate  of  growth;  (9)  Kentucky  Station,  exhibit 
of  hemp;  (10)  Maine  Station,  freezing  microtome,  by  W.  M.  Munson;  (11)  Maine 
Station,  crossing  and  improvement  of  types  of  tomatoes  and  blueberries;  (12)  Mich- 
igan Agricultural  College,  materials  showing  instruction  in  domestic  science;  (13) 
University  of  Minnesota,  courses  of  instruction  in  domestic  science  and  sewing;  (14) 
University  of  Missouri,  influence  of  birth  weight  of  animals  on  subsequent  growth ; 
(15)  New  Jersey  Station,  results  of  experiments  on  forage  crops  for  dairy  cows;  (16) 
New  Mexico  Station,  photographs  and  charts  showing  benefits  from  arsenical  sprays 
for  codling  moth,  and  the  number  of  broods;  (17)  Cornell  University,  poultry  breed- 
ing for  egg  production,  and  trap  nests;  (18)  North  Carolina  Station,  specimens  ai  d 
charts  illustrating  feeding  value. of  cotton-seed  products;  (19)  Ohio  State  University, 
apparatus  instruction  in  for  soils;  (20)  Rhode  Island  Station,  photographs  illus- 
trating life  habits  of  the  apple  maggot;  (21)  Utah  Station,  model  of  irrigation  farm, 
and  model  vegetation  house;  (22)  Utah  Station,  centrifugal  apparatus  for  mechan- 
ical analysis  of  soils;  (23)  Vermont  Station,  charts  illustrating  composition  and  com- 
parative value  of  silage,  and  analyses  of  butter  produced  on  different  rations;  (24) 
Vermont  Station,  maple-sugar  making;  (25)  University  of  Wisconsin,  soil  aspirator 
and  apparatus  for  determining  relative  rates  of  flow  of  air  through  soils  of  different 
texture  and  structure;  (26)  Wisconsin  University,  instruction  and  investigation  in 
drainage  and  irrigation;  (27)  Wisconsin  Station,  feeding  value  of  corn  by-products. 

Bronze  medals. — (1)  Section  of  home  economics,  in  charge  of  Maude  Gilchrist,  col- 
lective exhibit  illustrating  courses  of  instruction  in  home  economics,  with  samples  of 
students'  work;  (2)  section  of  rural  economy,  in  charge  of  F.  W.  Card,  collection 
illustrating  courses  of  study  in  rural  economics;  (3)  Clemson  Agricultural  College, 
exhibit  of  evaporated  sweet  potatoes;  (4)  Connecticut  State  Station,  specimens  of 
plant  diseases;  (5)  Connecticut  Storrs  Station,  effect  of  cleanliness  of  milking,  by 

a  This  award  subsequently  raised  to  grand  prize. 
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W.  A.  Stocking;  (6)  L.  C.  Corbett,  apparatus  for  measuring  transpiration  from 
growing  plants;  (7)  Cornell  University,  colored  lantern  slides  of  insects,  and  block 
system  for  pinning  insects  in  collections;  (8)  Florida  Station,  exhibit  of  velvet 
beans;  (9)  Hawaii  Station,  injurious  insects  of  Hawaii;  (10)  University  of  Illinois, 
effect  of  clean  and  unclean  udders  on  the  cleanliness  of  milk;  (11)  Iowa  State  Col- 
lege, effect  of  various  fermentations  on  milk,  by  G.  L.  McKay  and  F.  W.  Bouska; 
(12)  Kansas  Agricultural  College,  photographs  of  canned  goods,  laboratories,  and 
specimens  of  work;  (13)  Kentucky  Station,  collection  illustrating  food  and  fertilizer 
inspection  work;  (14)  Louisiana  Station,  exhibit  of  sugar  cane  and  rice;  (15) 
Maine  Station,  colored  illustrations  showing  apple  maggot  and  its  work;  (16) 
Massachusetts  Station,  exhibit  of  soy  beans  and  Japanese  millets;  (17)  Michigan 
Agricultural  College,  models  of  forest  nurseries  for  conifers;  (18)  University  of 
Minnesota,  methods  of  instruction  in  veterinary  science;  (19)  Missouri  Station, 
wood-destroying  fungi  and  specimens  of  plant  diseases;  (20)  University  of 
Nebraska,  models  of  homemade  windmills,  by  E.  H.  Barbour;  (21)  New  York; 
State  Station,  investigations  on  rusty  spot  in  cheese,  by  H.  A.  Harding;  (22)  New 
York  State  Station,  wax  models  showing  San  Jose  scale  upon  fruit,  bark,  and  foliage- 
(23)  Office  of  Experiment  Stations,  charts  showing  experiments  on  horse  feeding, 
with  sample  rations;  (24)  Ohio  State  University,  models  and  photographs  illustrat- 
ing subirrigation  in  greenhouse,  garden,  and  lawn;  (25)  Ohio  State  University, 
specimen  of  cow,  showing  dissection  work  with  retention  of  organs  in  normal  position, 
by  S.  S.  Sisson;  (26)  Oregon  Agricultural  College,  exhibits  of  hops  and  of  flax;  (27) 
Pennsylvania  Station,  preparations  of  pentosans  from  timothy  hay;  (28)  Purdue 
University,  apparatus  for  illustrating  effect  of  gravity  on  growing  plants,  by  J.  C. 
Arthur;  (29)  Purdue  University,  students'  fann  plans;  (30)  A.  H.  Standish  estate, 
instruments  for  measuring  live  stock;  (31)  University  of  Wisconsin,  materials  show- 
ing methods  of  pruning;  (32)  University  of  Wyoming,  models  of  Cipolletti  weir, 
rating  flume,  and  Foote  water  meter. 

The  juries  of  Groups  3  and  6  made  the  following  awards  in  mechanic  arts: 

Grand  prizes. — Section  of  mining  engineering,  in  charge  of  S.  B.  Christy,  collective 
exhibit  illustrating  facilities  for  instruction  in  mining  engineering;  section  of  archi- 
tecture, in  charge  of  W.  H.  Lawrence,  collective  exhibit  illustrating  courses  of 
instruction  in  architectural  subjects,  with  samples  of  student  work;  section  of 
mechanical  engineering,  in  charge  of  W.  F.  M.  Goss,  collective  exhibit  illustrating 
courses  of  study  in  mechanical  engineering,  with  samples  of  student  work  and  tested 
materials;  section  of  technical  chemistry,  in  charge  of  W.  H.  Walker,  collective 
exhibit  illustrating  methods  of  instruction  in  chemical  analysis,  with  materials 
analyzed  by  students;  section  of  drawing  and  shop  practice,  in  charge  of  F.  P. 
Anderson;  College  of  Mining,  University  of  California,  facilities  for  instruction  in 
mining  engineering. 

Gold  medal. — Massachusetts  Institute  of  Technology,  mining  engineering;  Missis- 
sippi Agricultural  College,  drawing  and  shop  practice;  New  Mexico  Agricultural 
College,  ditto;  Clemson  College,  ditto;  Hampton  Normal  and  Agricultural  Institute, 
ditto;  F.  Paul  Anderson,  collaborator. 

Silver  medals. — Massachusetts  Institute  of  Technology,  exhibits  in  technical  chemis- 
try and  of  drawing  (3);  Nevada  State  University,  mining;  Cornell  University,  archi- 
tecture; Sibley  College,  Cornell  University,  mechanical  engineering;  Pennsylvania 
State  College,  technical  chemistry  (2). 

Bronze  medals. — Massachusetts  Institute  of  Technology,  mining;  University  of 
Tennessee,  mechanical  engineering;  Clemson  College,  mechanical  engineering  (?). 

Doctrine  of  Kiparian  Rights  v.  Prior  Appropriation  on  the  Arkansas  River. — A  request 
has  been  made  by  the  Assistant-Attorney  General  of  the  Department  of  the  Interior 
for  the  expert  services  of  Dr.  Elwood  Mead  of  this  Office,  in  connection  with  the 
suit  in  which  the  State  of  Kansas  has  asked  among  other  things  for  a  decree  enjoin- 
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ing  Colorado  audits  citizens  from  appropriating  and  using  for  irrigation  purposes  the 
waters  of  the  Arkansas  River.  The  theory  upon  which  Kansas  proceeds  in  this  suit 
is  that  the  doctrine  of  riparian  rights  prevails  in  respect  to  the  waters  of  the  Arkan- 
sas River,  and  that  Kansas  and  its  citizens  are  entitled  to  all  the  water  of  this  stream 
without  diminution  of  its  supply  by  the  citizens  of  Colorado.  In  defense,  Colorado 
claims,  among  other  things,  that  the  waters  of  this  stream  in  Colorado  belong  to  the 
State  in  its  sovereign  capacity,  and  that  its  citizens  have  the  right  to  take  all  of  the 
waters  within  the  State. 

The  Government  has  intervened  in  this  case  on  the  ground  that  the  main  conten- 
tions of  both  parties  are  incorrect;  that  the  watershed  of  the  Arkansas  River  in  both 
States  west  of  the  ninety-ninth  meridian  is  within  what  is  commonly  known  as  the 
arid  region,  and  that  in  that  region  the  doctrine  of  riparian  rights  does  not  prevail,  but 
that  the  doctrine  of  prior  appropriation  for  irrigation  does  prevail,  and  that  he  who  is 
prior  in  time  is  prior  in  right,  irrespective  of  the  State  in  which  the  appropriator  may 
reside  or  such  waters  be  appropriated.  This  suit  is  regarded  as  of  vast  importance  in 
the  arid  region,  as  it  involves  the  whole  doctrine  upon  which  rests  the  right  to  appro- 
priate and  use  for  irrigation  and  other  beneficial  purposes  the  waters  of  interstate  and 
other  nonnavigable  streams.  The  issues  raised  affect  the  welfare  and  development  of 
many  other  sections  of  the  West  almost  as  vitally  as  they  do  the  people  living  along 
the  Arkansas  River. 

In  view  of  the  importance  of  the  case  and  of  the  duties  imposed  on  this  Depart- 
ment by  Congress  to  investigate  and  report  the  rights  of  riparian  appropriators,  the 
Secretary  of  Agriculture  has  detailed  Dr.  Mead  for  this  service;  hut  in  complying 
with  the  request  he  has  stipulated  that  participation  in  the  case  should  be  limited  to 
the  aid  which  Dr.  Mead  can  render  in  the  settlement  of  the  broad  issues  of  general 
policies,  rather  than  determining  the  common  matters  of  fact  in  this  particular 
drainage  basin.  He  will  not  become  a  witness  for  either  of  the  parties  to  the  con- 
troversy, but  will  aid  the  counsel  for  the  Government  in  all  matters  where  his 
knowledge  of  western  conditions  and  experience  in  the  administration  of  streams 
and  operation  of  canals  will  be  of  service  in  protecting  the  interests  of  the  Govern- 
ment, and  in  working  out  a  policy  of  stream  control  to  protect  the  just  rights  of  the 
parties  to  this  controversy.  While  the  determination  of  the  legal  rights  of  the  par- 
ties to  the  controversy  will  be  the  first  outcome  of  this  litigation,  the  final  solution 
must  include  a  method  of  enforcing  and  protecting  the  rights  thus  determined,  and 
here  practical  experience  and  engineering  knowledge  must  be  utilized  in  working 
out  administrative  policies  which  will  give  stability  to  the  rights  of  the  various 
interests,  and  at  the  same  time  avert  the  overthrow  or  unsettling  of  administrative 
regulations  and  practices  already  established  by  the  several  States. 

A  New  College  of  Agriculture. — The  Aberdeen  and  North  of  Scotland  College  of 
Agriculture  was  opened  to  students  October  11,  1904.  The  college  is  connected  with 
the  University  of  Aberdeen  and  Gordon's  College,  Aberdeen.  Both  of  these  institu- 
tions are  represented  on  the  board  of  governors  of  the  college,  and  supply  lecture  rooms 
for  the  use  of  students  in  the  college  of  agriculture.  Three  courses  of  study  are  offered — 
one  leading  to  the  degree  of  bachelor  of  science  in  agriculture,  another  to  the  uni- 
versity diploma  in  agriculture,  and  a  third  to  the  national  diploma  in  agriculture. 
The  course  leading  to  the  university  diploma  in  agriculture  extends  over  two  winter 
sessions,  and  corresponds  closely  to  the  agricultural  high  school  courses  in  some  of 
the  agricultural  colleges  in  this  country.  The  board  of  governors  of  the  college  is 
composed  of  members  appointed  by  the  county  and  city  of  Aberdeen,  the  counties 
of  Banff,  Ross,  Cromarty,  Kincardine,  and  Elgin,  the  Aberdeen  County  Committee 
on  Secondary  Education  and  County  Council,  the  University  of  Aberdeen,  the 
Highland  and  Agricultural  Society,  and  Gordon's  College.  The  staff  of  the  institu- 
tion consists  of  five  professors  and  lecturers,  six  assistants,  and  four  demonstrators. 
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At  the  head  of  the  staff  is  R.  B.  Greig,  professor  of  agriculture,  economic  science, 
and  engineering  field  work.  In  addition  to  the  instruction  given  in  the  college  it  is 
planned  to  establish  "if  possible  research  stations  or  experimental  farms." 

Smith  Agricultural  School. — According  to  a  note  in  the  Amherst  Record,  at  the  com- 
ing city  election  in  Northhampton,  Mass.,  the  city  will  be  called  upon  to  elect 
three  persons  who  shall  serve  as  "superintendents"  of  the  ".Smith  Agricultural 
School,"  to  be  established  with  funds  bequeathed  under  the  will  of  the  late  Oliver 
Smith.  Oliver  Smith  died  in  1845,  leaving  $30,000  for  the  establishment  of  "a  model 
farm  and  an  experimental  farm  where  worthy  young  men  could  make  a  study  of 
agriculture  in  its  various  branches,  and  .also  a  school  where  a  young  man  could  lie 
trained  in  mechanics."  Under  the  terms  of  the  will  the  fund  was  to  be  allowed  to 
accumulate  for  60  years,  and  will  therefore  become  available  next  year,  when  it  will 
amount  to  approximately  $300,000.  It  is  stated  that  the  provisions  of  the  will  are 
not  so  specific  as  to  prevent  considerable  latitude  on  the  part  of  those  charged  with 
the  execution  of  the  bequest.  The  general  character  of  the  school  will  therefore 
depend  quite  largely  upon  the  "superintendents"  who  are  elected. 

New  Agricultural  Institution  in  Canada. — Sir  William  C.  Macdonald,  of  Montreal, 
who  has  taken  a  deep  interest  in  rural  education  and  recently  contributed  funds  for 
the  establishment  of  concentration  schools  as  an  experiment,  has  decided  to  estab- 
lish the  Macdonald  Foundation  for  Rural  Education  in  Ste.  Anne  de  Bellevue, 
20  miles  west  of  Montreal.  A  site  of  about*700  acres  of  first-class  land,  with  fine 
exposure  overlooking  the  Ottawa  River,  has  been  purchased.  Prof.  James  W.  Rob- 
ertson, Commissioner  of  Agriculture  and  Dairying  of  the  Dominion  Government, 
will  be  at  the  head  of  the  new  institution. 

It  is  proposed  to  have  three  departments,  i.  e.,  of  research,  of  instruction,  and  of 
farms.  The  department  of  research  will  comprise  research  work  in  the  sciences  as 
related  to  agricultural  and  horticultural  operations  and  to  rural  life  generally.  The 
department  of  instruction  will  provide  long  and  short  courses,  and  will  furnish  a 
headquarters  for  advanced  education  bearing  upon  rural  life  in  Canada.  In  addition 
to  carrying  on  work  along  lines  somewhat  similar  to  those  followed  at  the  best  col- 
leges of  agriculture,  there  will  be  a  division  of  household  science,  provision  for 
special  courses  in  nature  study  for  teachers  of  rural  schools,  and  a  division  of  manual 
training. 

The  department  of  farms  will  provided  for  (1)  a  dairy  farm,  (2)  a  meat  producing 
farm,  and  (3)  a  "small  cultures"  farm.  Each  of  these  will  be  arranged,  equipped, 
stocked,  manned,  and  managed  so  as  to  illustrate  the  best  knowTn  systems  and 
methods  of  profitable  agriculture.  Within  each  farm  there  will  be  a  series  of  small 
farms  of  from  1  to  5  acres.  Apprentices  will  be  received  and,  in  addition  to  the 
general  work  of  the  larger  farms,  will  be  given  charge  of  these  small  farms  for  actual 
practice  work.  These  small  practice  farms  are  an  outgrowth  of  experience  with 
school  gardens  at  rural  schools,  where  a  plat  is  assigned  to  each  child. 

The  main  buildings  will  be  constructed  in  a  fireproof  manner,  and  will  include 
residences  for  men  and  women  students.  The  whole  expense  of  establishing  this 
institution  will  be  borne  by  Sir  William  Macdonald,  who  will  also  endow  it. 

Butter  Control  Stations  in  the  Netherlands. — A  recent  publication  of  the  Agricul- 
tural Department  of  the  Netherlands  describes  the  butter  control  stations,  which 
have  lately  been  established  by  agricultural  societies  and  dairy  associations,  under 
the  general  supervision  of  the  provincial  governments.  These  stations  are  designed 
to  keep  down  the  adulteration  of  butter,  and  to  protect  honest  manufacturers  and 
dealers  by  exercising  control  over  their  products  and  issuing  a  guarantee  of  purity. 
There  are  at  present  seven  of  these  control  stations  and  another  is  being  organized. 
At  the  head  of  each  station  is  a  chemist  as  director,  with  as  many  analysts  as  may 
be  necessary  and  one  or  more  inspectors.  These  inspectors  take  samples  of  the  but- 
ter and  all  materials  used  in  its  manufacture  in  the  butter  factories  or  sales  rooms 
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which  have  submitted  to  the  control.  This  inspection  is  extended  to  butter  sent  out 
by  these  manufacturers  or  merchants,  and  the  control  may  also  include  a  guarantee 
as  to  water  content  as  well  as  purity  of  ingredients.  The  government  regulations 
provide  for  the  use  of  a  stamp  upon  the  product  of  the  factories  or  sa'es  rooms  which 
have  placed  themselves  under  the  control  of  these  stations,  which  is  equivalent  to  a 
"mark  of  guarantee."  Paper  stamped  with  this  guarantee  is  to  be  obtained  under 
certain  conditions,  and  penalties  are  provided  for  the  use  of  this  guarantee  except 
on  a  product  which  has  been  produced  or  sold  under  the  control  of  the  stations. 

Elementary  Agriculture. — Elementary  agriculture  and  horticulture  are  being  intro- 
duced into  the  public  school  at  Westbury  Station,  N.  Y.  This  school  has  an  enroll- 
ment of  250  pupils,  and  the  faculty  of  7  teachers  has  been  selected  with  a  view  of 
securing  those  familiar  with  manual  training  methods  and  school  garden  work.  The 
school  grounds,  which  contained  originally  over  70  shade  trees,  have  been  planted 
with  about  80  shrubs,  50  vines,  and  500  herbaceous  plants. 

The  Territorial  Board  of  Education  of  Oklahoma  is  preparing  a  course  of  studs  to 
be  used  in  the  rural  schools,  and  is  planning  "to  give  such  a  place  as  is  wise  ami 
practicable  to  instruction  in  agricultural  education  in  these  schools." 

Course  of  Lectures  on  Poultry  Raising. — A  "  Poultry  School,"  including  lectures  and 
practical  demonstrations  on  profitable  poultry  raising,  has  been  inaugurated  by  the 
Young  Men's  Christian  Association  of  Brockton,  Mass.  The  course  includes  seven 
lectures,  and  is  given  as  a  part  of  the  educational  work  of  that  association.  Among 
the  lecturers  are  Dr.  A.  A.  Brigham,  of  the  Columbia  School  of  Poultry  Culture,  and 
Dr.  Cooper  Curtice,  of  the  Rhode  Island  College  and  Station.  "The  course  is 
planned  to  fit  the  needs  of  all  who  keep  fowl,  whether  the  number  be  large  or  small, 
and  will,  therefore,  be  of  interest  to  women  as  well  as  men,  young  people  or  those 
further  along  in  years." 

American  Forest  Congress. — A  call  has  been  issued  for  an  American  Forest  Congress 
to  be  held  in  Washington,  January  2-6,  1905,  under  the  auspices  of  the  American 
Forestry  Association.  The  purpose  of  this  congress  is  to  establish  a  broader  under- 
standing of  the  forest  in  its  relation  to  the  great  industries  depending  upon  it;  to 
advance  the  conservative  use  of  forest  resources  for  both  present  and  future  needs  of 
these  industries,  and  to  stimulate  and  unite  all  efforts  to  perpetuate  the  forest  as  a 
permanent  resource  of  the  nation.  The  subjects  to  be  considered,  each  of  which 
will  receive  attention  of  a  separate  session,  are  as  follows:  (1)  Relation  of  the  public 
forest  lands  to  irrigation;  (2)  relation  of  the  public  forest  lands  to  grazing;  (3)  the 
lumber  industry  and  the  forest;  (4)  importance  of  the  public  forest  lands  to  mining; 
(5)  forestry  in  relation  to  railroad  supplies;  (6)  national  forest  policy,  and  (7)  State 
forest  policy.  The  president  of  the  congress  is  the  Hon.  James  Wilson,  and  the 
secretary  of  the  committee  of  arrangements  is  Mr.  William  L.  Hall,  Atlantic  Build- 
ing, Washington,  D.  C.  The  President  of  the  United  States  will  address  the  congress 
at  a  special  meeting  to  be  held  in  the  Lafayette  Theater,  and  will  receive  the  delegates 
in  a  body  at  the  New  Year's  reception  at  the  White  House.  The  congress  will 
include  delegates  from  a  large  number  of  organizations  and  bodies  representing 
interests  related  to  forestry,  but  all  who  are  interested  in  the  ends  which  it  aims  to 
secure  are  urged  to  attend  the  meetings. 

Conference  of  Horticulturists. — A  national  conference  of  officers  and  workers  of  State 
horticultural  societies  was  held  in  the  rooms  of  the  Palace  of  Horticulture  on  the 
Exposition  Grounds  at  St.  Louis,  October  26.  The  purpose  of  the  conference  was  the 
organization  of  a  society  which  should  have  the  business  end  of  the  horticultural 
interests  of  the  State  and  Nation  in  view.  A  permanent  organization  was  effected, 
and  an  executive  committee  appointed  to  formulate  a  constitution  and  by-laws  for 
the  society,  to  arrange  a  programme,  and  to  fix  upon  a  date  and  place  for  the  next 
meeting.  It  was  suggested  that  the  society  meet  in  a  body  with  the  American  Poino- 
logical  Society  at  its  biennial  convention,  and  this  suggestion  met  with  general 
approval. 
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Miscellaneous. — Announcement  is  made  of  a  cooperative  study  of  the  peony  by  the 
horticultural  department  of  Cornell  University  and  the  American  Peony  Society. 
A  study  will  be  made  of  all  the  varieties  of  peonies  that  it  is  possible  to  secure  at  the 
present  time.  The  study  will  extend  over  a  sufficient  period  of  years  to  enable  the 
investigators  to  cover  the  nomenclature,  botany,  and  culture  of  this  flower. 

We  learn  from  Science  that  Henry  S.  Graves,  director  of  the  Yale  School  of  Forestry, 
lias  been  commissioned  by  the  Bureau  of  Forestry  to  undertake  inspection  work  in 
the  Philippines,  and  will  also  undertake  commissions  in  India  for  the  Forestry 
Bureau  in  the  Philippines.  He  left  New  York  December  3,  and  will  return  early  in 
May.  During  the  winter  his  courses  will  be  conducted  by  Dr.  Bernhard  E.  Fernow, 
formerly  director  of  the  Cornell  School  of  Forestry. 

At  a  meeting  of  the  governors  of  the  Southeastern  Agricultural  College  at  Wye, 
held  on  Monday,  October  24,  it  was  decided,  according  to  Nature,  to  develop  further 
the  forestry  department,  for  which  a  grant  will  be  sought  from  the  Board  of 
Agriculture. 

C.  D.  Howe,  assistant  in  botany  in  the  University  of  Chicago,  has  been  appointed 
instructor  in  botany  in  the  Biltmore  Forest  School,  Biltmore,  N.  C,  and  will  begin 
his  new  duties  on  January  1. 

A  department  of  agricultural-chemical  technology  has  been  established  in  the 
Polytechnicum  at  Budapest,  and  Dr.  Thomas  Kosuttiny,  director  of  the  Chemical 
Central  Station  and  the  Chemical  Agricultural  Institute,  has  been  placed  in  charge 
of  the  new  department. 

Prof.  Dr.  Franz  Tangl,  professor  of  physiological  chemistry  at  the  University  of 
Budapest  and  one  of  the  leading  European  investigators  in  the  physiology  of  animal 
nutrition,  has  been  appointed  professor  of  physiology  at  the  University  of  Innsbruck. 

Dr.  K.  Windisch,  of  Berlin,  has  been  appointed  director  of  the  agricultural  insti- 
tute at  Hohenheirn. 

Among  the  honors  conferred  by  King  Edward  on  the  occasion  of  his  last  birthday 
was  that  of  Companion  of  the  Order  of  Saint  Michael  and  Saint  George  (C.  M.  G) 
upon  Francis  Watts,  director  of  agriculture  in  the  Island  of  Antigua  and  agricultural 
chemist  for  the  Colony  of  the  Leeward  Islands. 

o 
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The  winter  meeting  of  the  American  Association  for  the  Advance- 
ment of  Science  has  become  one  of  the  leading-  scientific  events  of  the 
year.  The  association  is  so  broad  in  its  scope  and  its  affiliations  that 
it  furnishes  a  common  meeting-  ground  for  the  representatives  of 
almost  every  branch  of  pure  and  applied  science.  It  brings  together 
an  enthusiastic  and  earnest  body  of  men  of  science,  who  take  advantage 
of  this  opportunity  for  meeting  their  colleagues  and  those  engaged  in 
related  branches  of  science,  of  listening  to  papers  and  discussions  on 
subjects  of  broad  interest,  and  of  enjoying  the  social  features  which 
are  always  in  evidence  at  these  meetings. 

The  meeting  at  Philadelphia  last  month  was  a  representative  one  in 
all  respects.  It  was  attended  by  nearly  a  thousand  persons,  who  were 
members  either  of  the  American  Association  itself  or  some  of  its 
affiliated  societies.  Both  from  a  scientific  and  a  social  standpoint  it 
was  an  eminently  successful  and  satisfactory  meeting. 

Agricultural  science  was  well  represented  at  the  various  meetings 
of  the  botanists,  the  chemists,  the  economic  entomologists,  the  Society 
for  the  Promotion  of  Agricultural  Science,  and  the  Society  for  Horti- 
cultural Science.  The  programs  of  several  other  sections  and  societies 
also  contained  a  considerable  number  of  papers  relating  to  various 
branches  of  agricultural  science,  and  even  the  address  of  the  retiring 
president  dealt  in  part  with  agricultural  development  in  its  relation 
to  economic  problems.  The  theme  of  President  Wright's  address  was 
Science  and  Economics,  and  it  concerned  itself  with  the  influence  of 
science  in  modifying  and  extending  the  theories  of  economists,  and 
what  science  might  do  in  working  out  the  great  laws  of  the  business 
world. 

Concerning  the  Malthusian  doctrine,  it  was  pointed  out  that  the 
author  of  the  theoiy  ""did  not  anticipate  and  could  not  foresee  the  great 
changes  which  would  come  in  the  wa}'  of  the  cultivation  of  the  land  and 
in  other  ways  to  increase  the  food  supply  relative  to  the  increase  of 
population.  .  .  .  The  broadening  of  the  area  of  supply  through  dis- 
covery, and  the  taking  up  of  vast  tracts  of  land,  were  the  immediate 
means  of  depriving  the  doctrine  of  its  force,  but  later  on  intensive 
agriculture  and  the  discoveries  of  science  succeeded  in  relegating  the 

theorv  to  the  past." 
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Closely  allied  to  this  doctrine  is  the  law  of  diminishing  returns, 
which,  although  it  is  fundamental  and  all-embracing,  is  usually  applied 
to  the  agricultural  industry.  The  speaker  pointed  out  that  through 
the  introduction  of  machinery  and  the  application  of  new  principles 
in  agriculture,  science  has  greatly  extended  and  regulated  agricultural 
production  and  has  modified  the  law  of  diminishing  returns  "to  such 
a  degree  as,  for  a  while  at  least,  to  rob  it  of  its  peculiar  influence  in 
increasing  cost  or  retarding  the  supply  from  the  cultivation  of  cer- 
tain kinds  of  land." 

In  connection  with  the  labor  question  stress  was  laid  upon  the 
relation  of  food  to  the  efficiency  of  labor,  and  the  speaker  laid  down 
the  principle  that  the  economy  of  food  must  be  treated  from  two 
standpoints — the  physiological  and  the  pecuniary.  "  These  elements 
cannot  be  separated,"  he  said,  "if  we  are  to  understand  fully  the 
effects  of  different  foods  upon  the  efficiency  of  labor  and  the  capacity 
of  labor  to  sustain  itself.  These  things  should  form  a  part  of  political 
economy;  they  are  certainly  far  more  valuable  than  any  treatise  upon 
rent  or  interest."  The  conviction  was  expressed  that  the  various 
agencies  now  at  work  under  the  patronage  of  the  Government,  scien- 
tific institutions,  colleges,  and  universities  will  furnish  a  body  of  facts 
that  will  clearly  and  definitely  decide  the  great  question  of  efficiency 
of  labor  so  far  as  food  is  concerned. 

The  Philadelphia  meeting  marked  the  twenty-fifth  anniversary  of 
the  Society  for  the  Promotion  of  Agricultural  Science,  which  was 
established  by  a  body  of  men  who  felt  the  need  of  an  organization 
where  the  methods  and  results  of  agricultural  experimentation  might 
be  discussed.  In  his  presidential  address  this  year  Dr.  William  Frear 
briefly  reviewed  the  development  of  agricultural  science  in  various 
directions,  which  began  with  chemistry  and  was  later  extended  to 
physics  and  biology,  and  called  attention  to  the  necessity  for  coopera- 
tion between  the  different  branches  of  science  in  extending  the  bounda- 
ries of  knowledge  relating  to  the  science  of  agriculture.  The  calls 
upon  the  investigators  are  becoming  more  numerous,  and  the  problems 
presented  to  them  are  increasingly  complicated,  so  that  we  now  recog- 
nize that  they  must  be  approached  from  various  points  of  view. 

Referring  to  the  practical  character  of  American  investigation  in 
many  lines,  rather  than  its  being  conspicuously  scientific,  the  speaker 
stated  that  this  condition  was  reflected  in  our  schemes  for  agricultural 
education,  which  have  laid  special  stress  upon  the  art.  He  made  an 
appeal  for  greater  attention  to  science  as  the  foundation  of  the  art, 
and  said  in  conclusion:  "  Modern  agricultural  education  will  fail  unless 
the  science  is  made  to  keep  equal  pace  with  the  art,  both  in  our  schools 
and  in  our  experiment  stations.  The  art  of  the  future  must  depend 
upon  the  science  of  the  future,  as  well  as  upon  that  of  to-day,  and  the 
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science  of  the  future  must  develop  not  only  from  the  demands  of 
the  practitioner  of  the  art,  but  from  the  productive  energies  of  the 
scientist." 

The  presidential  address  of  Prof.  L.  H.  Bailey  before  the  Society 
for  Horticultural  Science  dealt  with  the  question.  What  is  horticul- 
ture? In  answering-  this  he  showed  it  to  be  primarily  a  biological 
subject  whose  fundamental  relationship  is  with  botany,  although  lat- 
terly it  has  been  correlated  with  agriculture  rather  than  with  botany. 
Horticulture  was  compared  in  its  relations  to  botany  with  that  of 
electrical  and  other  engineering  to  physics.  It  was  suggested  that  the 
present  tendency  to  return  to  unit  courses  of  biology  might  result  in 
the  abandoning  of  the  term  "botanist"  as  designating  the  occupant  of 
a  professorship,  and  that  in  its  place  would  be  specialized  biologists  in 
various  phases  of  the  subject.  Among  these  would  be  reckoned  the 
horticulturist,  connecting  plant  biology  with  the  affairs  of  men. 
Going  a  step  further,  the  speaker  prophesied  the  differentiation  of 
horticulture,  as  has  been  the  case  with  agriculture,  with  horticultur- 
ists representing  different  branches  of  the  industry,  such  as  pomology, 
ornamental  gardening,  fruit  manufacture,  and  the  like. 

The  general  subject  of  horticulture  was  divided  into  three  phases — 
the  biological  or  science  side,  the  affairs  or  commercial  side,  and  the 
art  and  home  side.  The  speaker  affirmed  that  the  opportunities  of 
horticulturists  on  the  science  side  are  just  beginning  to  be  recognized 
and  that  most  of  their  work  has  been  of  a  temporary  and  superficial 
character.  Real  horticultural  research  is  only  begun,  and  the  field  is 
concreting  itself  and  attracting  trained  men  to  it.  Out  of  this  more 
profound  research  of  the  future,  it  was  suggested,  might  come  a 
clearer  conception  of  plant  breeding  and  its  relations  to  the  grower 
and  to  the  manipulation  of  the  soil,  a  new  plant  physiology,  preferably 
a  joint  product  of  the  botanists  and  the  horticulturists,  and  important 
contributions  to  the  subject  of  evolution,  derived  inevitably  from 
study  of  the  species  which  we  now  cultivate  and  the  extension  of  effort 
to  species  not  yet  domesticated. 

In  addition  to  the  horticulturist's  biological  work,  the  speaker 
pointed  out  his  mission  in  cultivating  the  art  impulses,  as  expressed 
in  plants  in  the  home  and  in  the  garden,  in  the  parks,  and  along  the 
streets  and  highways.  His  energies  are  expended  in  every  way  in 
which  plants  appeal  to  men.  As  a  teaching  profession  the  subject  was 
divided  into  two  great  phases — the  teaching  of  those  things  relating  to 
the  art  and  the  craft,  and  aiding  in  bringing  the  child  into  relations 
with  its  environment.  "In  all  these  generations,"  he  said,  "we  have 
been  training  the  reflective  and  passive  faculties;  we  shall  now  train 
also  the  creative  and  active  faculties.  .  .  .  The  child  will  be  trained 
to  use  his  hands,  to  plan,  and  to  reason  from  actual  problems.  Then 
he  will  be  resourceful  and  will  have  power." 
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A  resume  of  the  papers  of  agricultural  interest  which  were  presented 
at  the  meeting  of  the  American  Association  will  be  given  in  the  next 
issue.  Many  of  these  will  naturally  be  published  in  full  in  various 
scientific  journals.  Indeed,  even  to  many  persons  who  attended  the 
meeting  the  published  form  will  often  prove  quite  as  profitable,  espe- 
cially in  the  case  of  papers  presented  in  much  detail.  In  a  large  meet- 
ing of  this  sort,  where  so  much  has  to  be  crowded  into  three  or  four 
days,  delegates  arc  satiated  with  papers  and  fatigued,  so  that  they  are 
compelled  to  select  those  of  more  special  interest  to  them,  and  for  the 
rest  can  only  carry  away  certain  generalizations.  With  the  multiplic- 
ity of  organs  which  we  now  have  for  the  publication  of  scientific 
papers,  there  is  less  excuse  than  formerly  for  the  presentation  of  prog- 
ress reports  in  the  ordinary  lines  of  research  or  upon  relatively 
narrow  subjects,  whose  publication  in  a  scientific  periodical  would 
serve  every  purpose.  At  all  events,  the  presentation  of  such  subjects 
should  be  brief  and  confined  to  a  summary  of  the  findings  which  have 
a  bearing  on  the  general  progress  of  investigation. 

It  has  frequently  been  suggested  that  the  time  of  the  meetings  might 
well  be  reserved  for  papers  presenting  some  new  features  of  a  subject 
of  widespread  interest,  or  involving  principles  in  the  progress  of  the 
science,  or  conferences  or  discussions  on  some  topics  in  wThich  an 
exchange  of  views  by  selected  speakers  would  help  to  illuminate  the 
subjects  and  suggest  points  where  the  evidence  needed  strengthen- 
ing. A  case  in  point  is  the  annual  discussion  of  the  American  Society 
of  Naturalists,  which  always  forms  an  interesting  feature  of  the  Amer- 
ican Association  meeting.  These  discussions  are  participated  in  by  a 
number  of  men  selected  beforehand,  and  representing  different 
branches  of  science  or  different  points  of  view. 

This  year  the  subject  of  the  discussion  before  that  society  was  The 
Mutation  Theory  of  Organic  Evolution,  which  was  treated  from  the 
botanical,  cytological,  anatomical,  and  paleontological  standpoints,  and 
also  from  that  of  animal  breeding.  Such  an  exchange  of  views  can 
hardly  fail  to  be  instructive  and  helpful,  and  the  oral  presentation  by 
prepared  speakers  lends  an  added  interest. 

We  are  prone  to  multiply  scientific  organizations  and  to  subdivide 
into  specialties,  but  in  doing  so  much  of  the  advantage  of  contact  with 
men  representing  the  more  general  aspects  of  science  is  lost.  Too 
close  specialization  in  work  and  in  association  tends  to  narrowness, 
and  the  failure  of  the  investigator  to  consider  his  own  work  and  that 
of  others  in  their  broad  relations  endangers  the  accuracy  of  his  gen- 
eralizations. 

Already  there  is  a  revulsion  against  so  large  a  number  of  independ- 
ent societies,  and  we  find  a  movement  toward  a  union  of  common 
interests  or  the  holding  of  joint  sessions.     At  the  meeting  last  month 
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the  botanists  took  steps  toward  a  union  of  their  interests,  now  repre- 
sented by  three  societies  which  meet  simultaneously,  into  a  single 
organization  to  be  known  as  the  Botanical  Society  of  America. 

Too  great  specialization  is  one  of  the  dangers  of  the  younger  workers 
in  applied  science,  and  there  have  been  some  evidences  of  this  in  the 
forces  of  the  experiment  stations.  The  station  men  are  often,  by 
reason  of  their  location  and  the  character  of  their  duties,  to  a  certain 
degree  isolated  and  cut  off  from  the  opportunity  for  contact  with  men 
in  their  respective  lines.  To  them  quite  as  much  as  the  worker  in 
pure  science  the  broadening  influence  and  the  stimulus  which  come 
from  association  with  men  of  science  in  their  own  and  related  lines  is 
important,  and  tends  to  higher  and  better  work.  It  is  gratifying,  there- 
fore, to  note  the  attendance  of  station  men  at  these  meetings  in  increas- 
ing numbers,  and  to  find  them  occupying  a  prominent  place  in  their 
respective  sections  or  affiliated  societies. 

The  social  or  contact  side  is  undoubtedly  one  of  the  most  helpful 
features  of  these  meetings,  for  it  not  only  enables  men  of  science  to 
come  to  know  one  another  better,  but  it  extends  scientific  affiliations 
and  promotes  the  scientific  spirit  so  essential  to  all  investigation. 

In  the  retirement  of  Dr.  W.  C.  Stubbs  from  the  directorship  of  the 
Louisiana  Experiment  Stations,  the  South  loses  one  of  its  strongest 
and  most  successful  workers  in  the  domain  of  agricultural  experimen- 
tation. One  of  the  pioneers  in  this  work,  he  combined  with  his  scien- 
tific attainments  an  aggressiveness  and  a  knowledge  of  practical  affairs 
which  made  him  a  capable  organizer,  a  forceful  administrative  officer, 
and  an  exceptionally  efficient  and  influential  investigator. 

For  twenty  years  past  he  has  given  his  best  efforts  to  upbuilding 
the  agriculture  of  the  State  and  placing  its  leading  industry  upon  a 
more  scientific  basis.  The  multiplicity  of  duties  imposed  upon  him 
have  kept  him  constantly  overworked  and  greatly  restricted  him  in 
the  higher  investigation  which  was  close  to  his  heart.  Like  many 
another  man  in  this  field,  he  was  sacrificed  to  the  demands  of  to-day, 
as  a  result  of  the  high  appreciation  and  confidence  in  which  he  was 
held;  and  it  was  largely  due  to  his  indomitable  energy  and  physical 
strength  that  he  was  able  to  accomplish  as  much  as  he  did  in  agricul- 
tural science.  The  desire  for  more  leisure  for  writing  and  study  is 
given  as  the  reason  for  his  decision  to  retire  thus  early  in  life,  while 
still  in  full  health  and  vigor. 

The  regret  at  Dr.  Stubbs'  retirement  will  not  be  confined  to  the 
State  where  he  served,  but  will  be  shared  by  the  surrounding  States 
which  felt  his  influence,  and  by  his  colleagues  in  experiment-station 
work  throughout  the  country.  The  latter  will  miss  his  inspiration 
and  counsels,  and  will  hope  that  his  interest  in  the  field  of  work  where 
he  has  been  so  conspicuous  will  not  soon  be  relinquished. 


CONVENTION  OF  ASSOCIATION  OF  AMERICAN  AGRICULTURAL 
COLLEGES  AND  EXPERIMENT  STATIONS. 

E.  W.  Allen,  Ph.  D., 
Office  of  Experiment  Sin/ions. 

The  eighteenth  annual  convention  of  this  association,  held  at  Des 
Moines,  Iowa,  November  1-3,  was  one  of  the  most  interesting  and 
profitable  meetings  which  this  association  has  held  for  many  years. 
It  was  the  first  meeting  under  the  new  constitution,  which  reduces  the 
number  of  sections  from  five  to  two,  and  the  advantage  of  the  new  plan 
was  very  marked  in  enabling  delegates  to  follow  the  discussions  more 
closely  and  in  concentrating  the  deliberations  upon  questions  relating 
to  the  administration  of  the  colleges  and  stations,  the  general  manage- 
ment, and  methods  of  work.  An  appeal  for  the  formation  of  a  divi- 
sion for  horticulture  and  botany  within  the  section  on  station  work  was 
rejected,  and  it  was  made  apparent  that,  inasmuch  as  the  object  of  these 
meetings  is  not  the  presentation  of  technical  papers  reporting  specific 
investigations,  but  rather  the  discussion  of  broad  questions  of  station 
work  and  administration  and  the  methods  by  which  these  can  be  made 
most  effectual,  there  is  a  distinct  advantage  in  the  compact  organiza- 
tion.    About  150  delegates  and  visitors  were  registered. 

GENERAL    SESSIONS. 

The  general  sessions  were  presided  over  by  Dr.  W.  O.  Thompson, 
of  the  University  of  Ohio.  He  delivered  the  presidential  address  on 
the  evening  of  the  first  day,  taking  for  his  theme  Some  Problems  in 
the  Colleges  of  Agriculture  and  Mechanic  Arts.  In  this,  Dr.  Thomp- 
son pointed  out  that  the  Morrill  Act  is  the  original  foundation  upon 
which  these  colleges  stand,  and  it  was  not  expected  that  the  Morrill 
funds  would  support  the  institutions,  but  that  the  States  would  aid  in 
their  support.  The  expenditure  of  money  must  inevitably  increase, 
for  civilization  makes  increasing  demands  upon  the  citizens — it  pre- 
sents not  only  its  opportunities  but  its  duties  as  well. 

The  colleges  and  stations  were  shown  to  stand  in  a  very  vital  relation  to 
our  natural  resources,  and  to  their  development  and  preservation;  and 
it  was  pointed  out  that  they  are  not  for  the  farming  people  exclusively, 
although  the}7  will  reach  them  first,  but  that  they  have  a  deeper  sig- 
nificance for  the  whole  country.  In  estimating  the  full  measure  of  the 
college  and  station  work  it  was  urged  that  we  must  look  beyond  the 
mere  material  results,  and  consider  their  influence  in  its  highest  sense, 
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which  is  the  effect  on  men,  in  giving  them  higher  ideals  of  life;  and 
these  ideals  should  become  the  common  property  of  all  the  people. 

Coming  to  some  of  the  practical  problems  of  the  colleges  and  stations, 
attention  was  called  to  the  conditions  in  the  agricultural  communities, 
the  tendency  awa}-  from  the  farm,  and  the  fact  that  man}r  a  farmer's 
boy  lacks  the  opportunity  for  individual  initiative  so  essential  for 
independent  positions.  It  was  urged  that  farm  life  must  not  be  the 
refuge  of  necessity,  and  that  not  all  farmers'  sons  are  suited  to  be 
farmers  any  more  than  all  lawyers'  sons  are  suited  to  that  profession. 
The  changes  in  farm  life  were  noted,  such  as  increased  cost  of  machin- 
ery, the  labor  problem,  and  the  requirement  in  most  localities  not  only 
of  more  capital  but  of  greater  intelligence  and  native  ability.  Impov- 
erished farm  land  was  pointed  to  as  one  of  the  greatest  drawbacks  to 
development.  This  tends  to  keep  down  the  price  of  labor,  harbors  an 
inferior  population,  and  threatens  the  most  important  conditions  of 
rural  life. 

The  point  was  made  that  intelligent  operation  of  the  farm  is  now 
necessary  for  any  margin  of  profit.  The  fallacy  that  unintelligent 
men  can  make  successful  farmers  or  satisfactory  farm  laborers  was 
severely  arraigned,  and  it  was  urged  that  a  much  lower  grade  of 
intelligence  is  required  to  dig  a  sewer  ditch  in  the  city  than  a  ditch 
for  tile  draining  on  the  farm,  because  farm  work  "requires  men  who 
are  equal  to  their  own  emergencies  and  who  can  assume  their  own 
responsibilities."  It  should  be  recognized  that  intelligence  on  the 
farm  will  produce  results  just  as  surely  as  elsewhere;  and  some  mani- 
festations of  the  tendency  toward  more  intelligent  farming  were  cited. 

Conceding  that  the  time  is  past  for  unintelligent  farming  in  most 
parts  of  this  country — that  farming  requires  an  education,  the  problem 
of  how  to  suppty  this  need  was  declared  to  be  the  problem  of  agri- 
cultural education;  and  here  the  point  was  made  that  the  enterprise  is 
usually  working  under  the  disadvantage  of  too  little  money.  It  is  not 
generally  appreciated  that  agricultural  education  must  necessarily  be 
a  very  expensive  form  of  education.  "The  agricultural  college  is  an 
expensive  thing  in  itself,  because  it  centralizes  all  the  expensiveness 
of  ignorance  under  an  organization  that  proposes  to  remove  ignorance 
and  supplant  it  with  intelligence  and  skill."  The  need  of  ample  funds 
for  this  branch  of  education  was  enlarged  upon,  and  it  was  pointed 
out  that  the  limitations  of  the  colleges  have  been  a  very  serious  handi- 
cap to  the  development  of  agricultural  education  in  this  country. 

Coming  to  elementary  instruction,  a  strong  plea  was  made  for  the 
introduction  of  agriculture  in  the  rural  schools,  and  the  duty  devolving 
upon  the  agricultural  colleges  of  furnishing  the  inspiration  and  the 
initiative  for  this  movement  was  pointed  out.  Agriculture  differs  from 
other  industries  in  that  it  will  not  take  care  of  itself,  like  banking  or 
engineering,  and  hence  a  propaganda  must  be  carried  on  for  it.     An 
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extension  department  <>f  the  college  was  advocated  to  work  up  and 
stimulate  agricultural  education  in  the  rural  communities.  "The 
problem  of  agricultural  education  will  not  be  solved  until  the  agricul- 
tural colleges  have  been  brought  into  close  and  vital  relations  to  the 
agricultural  populations." 

The  report  of  the  executive  committee,  submitted  b}T  Dr.  H.  C. 
White,  chairman,  described  the  efforts  of  the  committee  in  behalf  of 
the  "mining  bill"  and  the  bill  for  the  further  endowment  of  experi- 
ment stations,  now  pending-  in  Congress,  and  the  conferences  of  the 
committee  with  the  Secretary  of  Agriculture  and  a  committee  of  the 
Department  on  matters  relating  to  cooperation  with  the  stations. 

Regarding  cooperation,  no  concrete  conclusion  had  been  reached. 
but  it  was  thought  that  much  had  been  accomplished  in  the  direction 
of  a  mutual  understanding,  and  the  continuance  of  these  conferences 
was  recommended.  In  order  that  Congress  may  be  advised  of  the 
character  and  importance  of  the  work  which  the  stations  are  doing,  it 
was  recommended  that  the  executive  committee  be  authorized  to 
appear  before  the  agricultural  committees  of  Congress  and  explain 
these  matters. 

This  topic  came  up  for  consideration  at  a  later  session,  in  connec- 
tion with  the  report  of  the  committee  on  cooperation,  by  President 
E.  A.  Bryan,  and  a  resolution  introduced  by  Dr.  W.  II.  Jordan,  was 
adopted  as  follows: 

Resolved,  That  this  association  emphatically  recognizes  the  great 
services  which  the  National  Department  of  Agriculture  is  now  render- 
ing to  the  science  and  practice  of  agriculture,  and  to  the  institutions 
here  represented,  by  its  helpful  cooperation  with  the  agricultural  experi- 
ment stations,  and  by  its  able  coordination  and  wide  dissemination  of 
the  information  secured  within  itself  and  by  the  experiment  .stations; 
and  this  association  views  with  disfavor  any  movements  which,  either 
by  legislation  or  otherwise,  shall  tend  to  disturb  or  lessen  the  mutually 
advantageous  relations  which  now  exist  between  the  Department  of 
Agriculture  and  the  experiment  stations  of  the  several  States. 

Resold  d,  That  this  association  is  firmly  of  the  opinion  that  the  con- 
tinuation and  development  of  these  mutually  helpful  relations  between 
the  Department  and  the  stations,  and  the  maintenance  and  progress  of 
efficient  research  in  agricultural  science,  demand  that  the  autonomy 
and  paramount  position  of  the  stations  as  institutions  of  research  and 
experimentation  be  inviolably  maintained  within  their  respective 
States,  in  accordance  with  the  terms  and  spirit  of  the  Hatch  Act. 

Resolved,  That  in  order  that  Congress  may  be  properly  informed  as 
to  the  work  of  the  agricultural  experiment  stations  and  its  great  value 
to  agricultural  practice,  and  to  promote  satisfactory  relations  between 
the  Department  of  Agriculture  and  the  experiment  stations,  the  exec- 
utive committee  of  this  association  is  hereby  instructed  to  request  a 
hearing  before  the  proper  committees  of  Congress  for  the  purpose  of 
presenting  the  work  and  claims  of  the  agricultural  experiment  stations, 
and  to  continue  conferences  with  the  honorable  Secretary  of  Agricul- 
ture relative  to  cooperation  betweeu  his  Department  and  the  stations. 
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The  discussion  of  this  resolution  was  carried  on  with  the  utmost 
frankness  and  good  feeling,  and  with  full  confidence  that  a  wa}7  would 
be  found  which  would  prevent  any  apparent  antagonism  or  duplication. 
The  report  of  the  treasurer,  Dr.  E.  B.  Voorhees,  showed  total 
receipts  (including  balance  on  hand)  of  $1,794.26,  and  expenditures 
amounting  to  $1,160.34,  leaving  a  balance  in  the  treasury  of  $633.92. 
The  report  of  the  bibliographer,  Dr.  A.  C.  True,  enumerated  some 
of  the  notable  works  and  bibliographies  relating  to  agricultural  science 
which  had  appeared  during  the  year;  and  the  report  of  the  committee 
on  indexing  agricultural  literature  mentioned  especially  the  card  index 
to  periodicals  relating  to  agricultural  science,  which  is  being  prepared 
in  the  Library  of  this  Department. 

The  committee  on  the  collective  college  and  station  exhibit  at  St. 
Louis,  through  Dr.  W.  H.  Jordan,  chairman,  presented  a  progress 
report  briefly  enumerating  some  of  the  features  relating  to  the  exhibit 
in  the  Palace  of  Education,  and  the  '"outside  exhibit,"  demonstrating 
the  methods  of  work  with  plants  and  animals.  A  summary  of  the 
awards  was  presented,  which  have  already  been  enumerated  in  this 
journal  (E.  S.  R.,  16,  p.  414).  There  was  some  discussion  as  to  the  final 
disposition  of  the  report,  but  no  definite  action  was  taken,  and  author- 
ity was  given  the  committee  to  close  the  exhibit. 

The  committee  on  uniform  fertilizer  and  feeding  stuff  laws  submitted 
a  brief  report,  through  Dr.  H.  J.  Wheeler,  chairman.  It  reaffirmed 
its  recommendation  of  last  year,  that  in  the  case  of  feeding  stuffs  the 
State  should  make  direct  appropriation  for  defraying  the  expense  of 
the  inspection.  Upon  the  point  referred  to  the  committee  as  to  whether 
the  results  of  fertilizer  analysis  should  be  reported  in  terms  of  ammonia 
or  nitrogen,  phosphoric  acid  or  phosphorus,  potash  or  potassium,  the 
committee  reported  that  in  view  of  the  fact  that  many  of  the  States 
had  passed  laws  using  the  words  ammonia,  phosphoric  acid,  and  potash, 
and  as  these  terms  had  become  fixed,  the  change  to  nitrogen,  potassium, 
and  phosphorus  was  impracticable.  There  was  shown  to  be  consider- 
able lack  of  uniformity  at  present,  and  it  was  stated  that  the  Associa- 
tion of  Official  Agricultural  Chemists  has  a  committee  considering  the 
question  of  nomenclature.  In  view  of  this  fact  a  committee  on  chem- 
ical nomenclature  was  appointed  by  the  chairman  of  the  section  of 
station  work,  to  confer  with  the  similar  committee  of  the  Association 
of  Official  Agricultural  Chemists.  The  committee  appointed  consists 
of  C.  G.  Hopkins,  H.  J.  Wheeler,  A.  T.  Neale,  R.  J.  Davidson,  and 
H.  Snyder. 

The  committee  on  methods  of  seed  testing  reported,  through  the 
chairman  Dr.  E.  H.  Jenkins,  that  during  the  }Tear  the  rules  for  seed 
testing  had  been  revised  and  printed  as  a  bulletin  of  this  Office. 

The  committee  on  military  instruction  in  land-grant  colleges  sub- 
mitted a  brief  report  through  President  G.  W.  Atherton,  which  was 
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referred  to  the  section  for  college  work,  as  this  subject  was  upon  the 
programme  of  that  section  (see  below). 

The  committee  on  methods  of  teaching-  agriculture  presented  a  report 
on  The  Teaching  of  Agriculture  in  the  Rural  Common  Schools.  This 
reviewed  the  development  of  industrial  training  in  the  common  schools, 
the  movement  to  introduce  agriculture  into  rural  schools,  and  the 
various  forms  which  this  work  has  taken;  discussed  some  obstacles  in 
the  way,  the  object  of  teaching  agriculture,  and  concluded  with  a  syl- 
labus of  an  elementary  course  in  agriculture/' 

The  report  of  the  committee  on  graduate  study  reaffirmed  the  plan 
of  conducting  a  graduate  school  under  the  auspices  of  the  association, 
and  recommended  that  the  school  be  held  in  future  every  two  }^ears, 
beginning,  if  possible,  with  the  coming  summer,  that  each  agricultural 
college  he  requested  to  contribute  a  small  sum  of  money,  say  $25,  to 
aid  the  maintenance  of  such  a  school,  and  that  the  committee  be 
empowered  to  arrange  for  the  holding  of  such  schools.  This  report 
was  adopted. 

The  report  of  the  committee  on  rural  engineering,  presented  by 
Dr.  W.  E.  Stone,  chairman,  reported  the  progress  which  has  been  made 
during  the  year  in  developing  courses  in  agricultural  engineering  and 
farm  mechanics.  Courses  in  these  subjects  are  now  offered  by  the 
agricultural  colleges  of  California,  Colorado,  Illinois,  Indiana,  Iowa, 
Kansas,  Minnesota,  New  York,  North  Dakota,  Wisconsin,  and  Wyo- 
ming. Some  examples  of  the  benefits  of  instruction  and  investiga- 
tion carried  on  by  these  departments  were  presented.  The  report 
recognized  it  as  exceeding^  important  at  this  time  that  a  bureau  or 
division  of  agricultural  engineering  be  organized  in  this  Department, 
to  aid  the  colleges  which  now  have  courses  in  agricultural  engineer- 
ing, to  collect  the  data  which  such  colleges  are  obtaining  in  their  experi- 
mental tests,  to  carry  on  original  research,  and  to  establish  laboratories 
for  practical  tests  of  implements,  etc. 

Prof.  W.  M.  Hays  presented  the  report  of  the  committee  on  animal 
and  plant  breeding,  which  described  the  formation  of  the  American 
Breeders1  Association,  now  numbering  275  members,  15  of  whom  are 
life  members. 

In  a  scholarly  address  on  The  Social  Phase  of  Agricultural  Educa- 
tion, President  Kenyon  L.  Buttertield  laid  down  the  broad  proposition 
that  ''the  permanent  function  of  the  agricultural  college  is  to  serve  as 
a  social  organ  or  agency  of  first  importance,  in  helping  to  solve  all 
phases  of  the  rural  problem." 

The  introduction  of  rural  economics  and  the  spirit  which  it  stands 
for  was  stated  to  be  far  more  than  the  adding  of  three  or  four  subjects 
of  study  to  the  agricultural  course,  but  to  involve  the  very  function 

«  Since  issued  as  Circular  60  of  this  Office. 
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and  policy  of  the  college  itself.  "The  whole  spirit  and  method  of  the 
agricultural  college  must  be  'socialized/"  The  first  requisite  to  this 
was  indicated  to  be  the  conscious  ideal  or  purpose  of  being  "  all  things 
to  all  farmers, "  and  the  second,  organization.  The  greatest  need  of 
American  agriculture  to-day  was  declared  to  be  soeial  leadership,  and 
it  was  argued  that  the  college  should  train  men  and  women  for  this 
service.  Finally,  "  to  carry  out  the  function  of  the  agricultural  col- 
lege, we  need  a  vast  enlargement  of  extension  work  among  farmers. 
This  work  will  not  only  be  dignified  b}T  a  standing  in  the  college 
coordinate  with  research  and  the  teaching  of  students,  but  it  will  rank 
as  a  distinct  department  with  a  facultj^  of  men  whose  chief  business  is 
to  teach  the  people  who  can  not  come  to  the  college." 

Director  William  Saunders  of  the  Central  Experimental  Farm, 
Ottawa,  Canada,  delivered  an  address  on  The  Upbuilding  of  Agri- 
culture. In  this  address  the  speaker  treated  of  the  development  of 
colleges  of  agriculture  and  experiment  stations,  and  the  great  work 
of  the  United  States  Department  of  Agriculture.  Coming  to  the 
work  in  Canada,  he  described  the  various  agencies  at  work  there  and 
noted  many  of  the  profitable  results  of  the  experimental  work  in 
Canada  and  British  Columbia,  paying  special  attention  to  the  intro- 
duction and  improvement  of  cereals  by  selection  and  breeding. 

President  James  K.  Patterson,  representing  a  committee  appointed 
for  that  purpose,  presented  an  eloquent  tribute  to  the  late  Major 
Henry  E.  Alvord,  recording  the  high  esteem  and  affection  in  which  he 
was  held  by  the  association,  and  testifying  to  his  eminent  services  to 
agriculture  in  the  various  public  and  private  capacities  in  which  he 
served.  "A  sincere  friend,  a  patriot,  a  soldier  without  sectional  bit- 
terness or  prejudice,  an  efficient  administrative  officer,  and  a  wise 
counselor,  with  a  lofty  ideal  of  duty  and  of  honor,  this  association 
discharges  a  duty  to  itself  by  bearing  hearty  testimony  to  his  con- 
spicuous worth  as  a  citizen  and  as  a  man.17 

Resolutions  were  passed  by  the  association  tendering  to  the  Hon. 
11.  C.  Adams  and  Hon.  F.  YV .  Mondell  the  hearty  thanks  of  the  asso- 
ciation for  their  earnest,  intelligent,  and  well-directed  efforts  in  behalf 
of  the  bill  for  increasing  the  appropriation  to  the  experiment  stations 
and  the  "mining  bill,"  and  pledging  the  hearty  cooperation  and  assist- 
ance of  the  association.  By  another  resolution  the  executive  com- 
mittee was  authorized  to  use  its  efforts  to  secure  the  passage  of  these 
bills  and  to  give  precedence  in  this  to  Mr.  Adams's  bill. 

Resolutions  instructing  the  executive  committee  to  endeavor  to  secure 
the  franking  privilege  for  engineering  experiment  stations  and  for  the 
extension  departments  of  the  colleges  were  discussed  at  considerable 
length,  but  were  finally  withdrawn,  as  action  was  not  deemed  expedi- 
ent at  this  time. 
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An  invitation  was  received  forthe  association  to  hold  its  next  meet- 
ing at  Portland  during  the  Lewis  and  Clarke  Exposition. 

The  association  adjourned  after  the  morning-  session  of  the  third  day 
and  proceeded  by  special  train  to  the  State  College  at  Ames,  where  a 
most  interesting  and  profitable  afternoon  was  spent  in  looking  over  the 
buildings  and  equipment  of  this  institution,  especially  its  agricultural 
and  engineering  departments.  Here  the  large  amount  of  live  stock 
kept  primarily  for  instruction  purposes — over  30  head  of  horses 
of  various  breeds  and  types,  the  new  pavilion  for  stock  and  grain 
judging,  the  well-equipped  new  department  of  farm  mechanics,  the 
commodious  soils  laboratory,  the  new  dairy  building  in  process  of 
construction,  and  the  plans  for  the  new  agricultural  building  to  cost 
from  $250,000  to  $300,000,  typified  the  rapid  advance  which  is  making 
in  the  material  equipment  for  agricultural  education,  which  will  place 
that  department  on  a  par  with  engineering  at  the  better  institutions. 

The  officers  elected  for  the  ensuing  year  were  as  follows: 

President,  E.  B.  Voorhees,  of  New  Jerse}T ;  vice-presidents,  J.  C.  Hardy 
of  Mississippi,  K.  L.  Butterfield  of  Rhode  Island,  C.  D.  Woods  of 
Maine,  E.  P.  Nichols  of  Kansas,  and  E.  Davenport  of  Illinois;  secre- 
tary and  treasurer,  J.  L.  Hills,  of  Vermont;  bibliographer,  A.  C.  True, 
of  Washington,  D.  C;  executive  committee,  H.  C.  White  of  Georgia, 
J.  L.  Snyder  of  Michigan,  W.  H.  Jordan  of  New  York,  C.  F.  Curtiss 
of  Iowa,  and  L.  H.  Bailey  of  New  York. 

Section  on  college  work  and  administration. — Chairman,  R.  W. 
Stimson,  of  Conneetieut;  secretary,  K.  L.  Butterfield,  of  Rhode  Island. 

Section  on  experiment  station  work. — Chairman,  H.  J.  Patterson,  of 
Maryland;  secretary,  M.  A.  Scovell,  of  Kentucky. 

SECTION   ON    COLLEGE    WORK   AND   ADMINISTRATION. 

The  question  as  to  how  far  the  land-grant  institutions  may  or  should 
engage  in  teaching  elementary  subjects  not  generally  recognized  as 
belonging  to  the  college  curriculum  was  discussed  at  length,  and  brought 
out  a  quite  marked  difference  of  opinion.  The  discussion  was  opened 
by  a  paper  on  this  subject  by  President  Wr.  O.  Thompson,  who  defended 
and  justified  those  colleges  of  agriculture  which  have  found  it  neces- 
sary to  begin  their  elementary  instruction  quite  low  down,  owing  to 
lack  of  proper  training  in  the  public  schools,  and  also  commended  the 
short  courses.  From  the  standpoint  of  the  Morrill  acts,  he  assumed 
that  this  elementary  instruction  was  quite  within  the  limits  of  the 
law,  and  granting  this,  he  held  that  the  manner  of  the  teaching  was 
wholly  a  matter  of  local  jurisdiction. 

In  discussing  this  paper,  President  R.  H.  Jesse  took  the  opposite 
ground,  and  maintained  that  the  use  of  Federal  funds  for  secondary 
education  was  a  misappropriation,  since  the  money  was  given  for 
collegiate  instruction.    He  disapproved  of  the  establishment  of  agricul- 
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tural  high  .schools  or  preparatory  departments  for  the  agricultural 
colleges,  and  contended  that  the  remedy  for  the  condition  lay  in 
the  improvement  of  the  public  school  system  by  the  introduction  of 
agricultural  studies.  "  In  Missouri  we  are  risking  our  entire  future 
on  that  doctrine,  that  the  college  of  agriculture  is  going  to  rest  on  the 
public  high  school,  and  we  are  going  to  make  the  public  high  school 
agricultural  as  far  as  it  ought  to  be  agricultural."  This  was  acknowl- 
edged to  be  the  long  way,  but  it  was  held  to  be  the  right  way,  which 
would  justify  itself  in  the  long  run. 

Prof.  L.  H.  Bailey  took  a  middle  ground  upon  this  question,  hold- 
ing that  these  forms  of  elementary  instruction  are  entirely  warrantable 
under  the  Morrill  Act,  but  that  short  courses  do  not  properly  belong  in 
the  college  and  are  a  temporary  expediency,  arising  from  the  fact  that 
the  land-grant  colleges  do  not  articulate  with  the  common  schools. 
He  did  not  advocate  duplicating  the  system  of  public  high  schools, 
but  believed  the  final  issue  would  be  to  prepare  the  public  schools  to 
prepare  for  the  land-grant  colleges,  as  they  now  prepare  for  colleges 
of  arts  and  sciences.  But  as  this  will  occupy  many  years,  perhaps  a 
generation,  he  believed  that  we  must  take  care  of  the  pressing  problems 
of  to-day,  and  on  that  ground  defended  the  short  and  lower-grade 
courses  as  temporary  expedients.  Dean  Davenport,  of  the  University 
of  Illinois,  explained  the  plan  adopted  at  his  institution,  which  is  to 
cut  away  from  the  rigid  courses  of  instruction  leading  to  graduation, 
and  lower  the  grade  for  admission,  allowing  greater  freedom  in  the 
matter  of  electives.  He  stated  that  he  had  abandoned  for  the  time 
being  the  high  ideals  advocated  by  some,  and  was  endeavoring  to 
demonstrate  the  practical  utility  and  value  of  agricultural  instruction 
and  to  create  a  demand  for  it. 

Other  speakers  presented  the  local  difficulty  of  confining  the  instruc- 
tion to  a  four-year  course,  and  maintained  that  the  short  courses  had 
first  roused  genuine  interest  and  confidence  in  agricultural  education, 
and  that  the  more  elementary  grades  of  work  did  not  obscure  the  col- 
lege course.  It  was  held  that  under  present  conditions  there  is  a 
largo  body  of  young  men  who  are  not  and  can  not  be  prepared  to 
enter  the  regular  college  course,  with  its  rigid  requirements  for  admis- 
sion, and  that  for  these  young  men,  who  come  to  the  college  in  increas- 
ing numbers,  special  and  short  courses  should  be  provided. 

Closely  related  to  this  discussion  was  the  consideration  of  the  ques- 
tion, What  Can  and  Should  be  Done  to  Increase  the  Interest  in  and 
Appreciation  for  the  Agricultural  Side  of  Technical  Training!1  The 
subject  was  introduced  by  a  paper  by  President  J.  L.  Snyder,  of 
Michigan,  which  led  to  a  very  animated  discussion  extending  to  the 
whole  field  of  agricultural  education. 

President  Snyder  urged  that  the  courses  in  agriculture  must  be 
technical,  and  that  the  agricultural  department  must  have  equal  advan- 
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tage  in  equipment  and  buildings  with  the  other  departments  of  the 
college  or  university.  He  held  it  to  be  "the  plain  and  imperative 
duty  of  all  land-grant  colleges  to  build  up  strong,  independent  depart- 
ments of  agriculture."  Short  courses  should  be  provided  for  those 
unable  to  take  the  longer  courses.  The  speaker  described  what  was 
done  in  Michigan  to  arouse  interest  in  the  agricultural  work  b}5-  main- 
taining close  relations  with  public  schools,  advertising  the  institution 
in  various  ways,  and  running  excursions  to  the  college  in  August, 
which  the  past  year  were  attended  by  about  eight  thousand  people. 

Dean  Davenport,  referring  to  the  one-time  idea  that  agriculture 
could  not  be  made  interesting,  suggested  the  need  of  more  instructors 
in  the  subject,  and  splitting  it  up  into  smaller  subdivisions.  He 
showed,  as  a  matter  of  statistics,  that  in  different  institutions  the  num- 
ber of  teachers  in  agriculture  varies  at  present  from  23  or  24  down  to 
two-thirds  of  a  man,  and  stated  that  "so  far  as  I  know,  in  these  insti- 
tutions the  interest  in  agriculture  on  the  part  of  the  students  is  about 
in  proportion  to  the  number  of  men  who  are  teaching  the  subject." 
Referring  to  the  University  of  Illinois,  he  stated  that  the  institution 
otters  73  different  lines  of  instruction  in  agriculture,  all  technical,  67 
of  which  are  being  taught  this  year;  the  present  year  its  corps  of 
instructors  is  giving  44,360  hours  of  instruction. 

He  made  the  point  clear  that  the  number  of  men  to  be  taught  should 
not  be  the  unit  in  manning  the  staff  of  the  agricultural  department,  as 
it  now  too  often  is,  but  that  the  true  unit  is  the  subject  itself.  He 
pointed  out  that  his  institution  now  has  more  teachers  in  agriculture 
than  it  had  students  tive  years  ago,  when  the  contention  was  that  more 
teachers  were  not  needed  until  there  were  more  students  to  teach;  but 
he  showed  that  as  soon  as  the  number  of  instructors  was  doubled  the 
number  of  students  doubled,  and  he  believed  that  within  certain  limits 
it  would  be  so  everywhere.  He  held  that  it  was  in  the  universities 
to-day  that  agriculture  has  the  best  opportunity,  because  its  courses 
are  more  elastic  and  more  opportunities  are  given  for  electives;  and 
agriculture  being  a  technical  work,  he  argued,  must  be  largely  elective. 

Prof.  C.  F.  Curtiss  urged  concentration  in  the  agricultural  courses, 
rather  than  too  narrow  specialization;  and  other  speakers  pointed  out 
the  distinction  between  training  and  education,  maintaining  that  much 
of  the  instruction  given  in  agriculture  was  training  simply,  and  did 
not  involve  systematic  and  fundamental  instruction  over  a  broad  field, 
which  is  essential  to  education. 

While  the  question  as  to  what  the  colleges  should  do  to  popularize 
agricultural  education  was  not  detinitel}7  answered,  the  discussion 
served  to  clarify  the  ideas  on  this  topic,  to  some  extent,  and  to  bring 
out  the  varying  conditions  in  different  localities  which  called  for  special 
treatment. 

In  a  paper  on  What  Degrees  should  be  Given  for  the  Completion  of 
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Undergraduate  Courses  in  Land-Grant  Colleges?  President  (i.  A. 
Harter  advocated  the  B.  S.  degree,  to  be  placed  on  the  same  level  as 
the  B.  A.  degree  in  the  requirements  leading  to  it.  lie  maintained 
that  the  degrees  B.  Agr.  and  B.  S.  A.  (bachelor  of  science  in  agricul- 
ture) should  be  done  away  with,  and  that  the  tendency  to  multiply 
degrees  should  be  resisted.  Dr.  A.  B.  Storms  contended  for  the 
B.  S.  A.  degree  for  agricultural  students  as  being  more  definite;  while 
others  maintained  that  that  degree  recognized  the  agricultural  work 
as  professional,  and  that  distinction  should  be  made  between  the 
general  academic  degrees  and  professional  degrees. 

The  question  as  to  the  intent  and  purpose  of  the  Morrill  Act  in 
regard  to  military  instruction  was  introduced  by  a  paper  by  President 
M.  H.  Buckham,  of  Vermont,  which  traced  the  history  of  the  incor- 
poration of  the  military  clause  in  the  Morrill  Act,  and  presented  such 
documentary  evidence  as  is  to  be  found  relative  to  the  intent  and  pur- 
pose at  the  time  the  Act  was  passed.  The  special  interest  in  this  topic 
has  grown  out  of  General  Order  65,  issued  by  the  War  Department, 
which  prescribes  the  amount  of  military  instruction  which  the  officers 
detailed  to  the  colleges  for  this  duty  are  expected  to  require.  Through 
failure  to  compty  with  these  requirements,  several  institutions  have 
incurred  an  unfavorable  report,  which  has  resulted  in  the  withdrawal 
of  the  detail.  President  Buckham  suggested  that  less  emphasis  be 
placed  on  the  manual  and  technical  branches  of  military  training,  and 
more  upon  the  higher,  the  intellectual  topics  in  the  military  art,  since 
the  students  at  these  land-grant  colleges  "take  military  tactics  as  a 
part  of  a  liberal  education,  not  to  tit  them  to  serve  as  enlisted  men." 

The  quite  lengthy  discussion  upon  this  topic  showed  that  with  the 
general  advocacy  of  the  importance  of  military  work,  and  the  desire  to 
comply  with  the  law  in  this  respect,  there  was  a  quite  general  dissent 
from  the  present  requirements  of  the  War  Department;  and  the  presi- 
dents of  several  large  institutions  stated  that  if  full  compliance  with 
General  Order  65  were  insisted  upon  they  should  be  under  the  necessity 
of  declining  a  detail  and  making  provision  for  carrying  out  the  mili- 
tary instruction  in  their  own  way. 

A  resolution  introduced  by  President  Van  Hise,  of  Wisconsin, 
instructed  the  executive  committee  to  present  the  views  of  the  asso- 
ciation to  the  President  or  the  Secretary  of  War,  and  this  resolution 
was  later  passed  by  the  association  at  one  of  the  general  sessions. 

SECTION   ON   EXPERIMENT   STATION   WOKK. 

This  section  considered  the  general  subject  of  the  breeding  and 
improvement  of  plants  and  animals,  and  held  a  conference  on  the 
question  of  the  amount  of  teaching  which  it  is  desirable  for  station 
workers  to  do. 
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Under  the  general  subject  Prof.  W.  M.  Hays,  of  Minnesota,  pre- 
sented a  paper  on  The  Shakespeare  of  the  Species.  He  pointed  out 
the  development  of  knowledge  regarding  methods  of  breeding  plants 
and  animals  and  the  working  out  of  some  of  the  underlying  principles. 
A  very  optimistic  view  was  taken  as  to  the  importance  of  s}7stematic 
work  in  breeding,  in  which  there  is  already  widespread  interest,  and 
it  was  believed  to  have  great  application  in  commercial  lines.  In  dis- 
cussing this  paper,  the  influence  of  environment — altitude,  climate, 
character  of  the  soil,  etc. — was  brought  out,  and  the  statement  made 
that  "the  energies  of  environment  are  to  be  considered  as  important 
factors,  as  great  perhaps  as  that  of  heredity;"  and  from  this  it  was 
argued  that  breeding  work  should  be  done  in  different  localities,  and 
species  and  varieties  for  these  environments  developed. 

Dr.  T.  L.  L}Ton,  of  Nebraska,  spoke  upon  Improvement  in  the 
Quality  of  Wheat,  describing  his  extensive  experiments  in  selection 
for  protein  and  gluten.  He  stated  that  selection  for  improvement 
has  not  gone  hand  in  hand  with  selection  for  yield,  because  the  methods 
have  not  been  perfected.  Analyses  of  the  different  heads  or  spikes 
showed  great  differences  in  nitrogen,  so  that  an  anal}\sis  of  any  one 
head  could  not  be  taken  as  indicating  the  composition  of  the  plant. 
Half  the  number  of  heads  on  the  plant  give  a  quite  close  average. 
There  was  a  slight  decrease  in  the  number  of  kernels  in  the  head  and 
in  the  weight  of  the  kernels,  accompanying  an  increase  in  the  per- 
centage of  nitrogen.  The  percentage  of  nitrogen  is  not  a  guide  to  the 
content  of  gliadin  and  glutenin,  and  if  selection  is  to  be  made  on  the 
basis  of  gluten  content  the  gliadin  and  glutenin  must  be  determined. 
Tables  showed  that  the  gluten  nitrogen  varied  from  0.48  to  2.94  per 
cent.  The  gluten  was  found  to  increase  and  decrease  without  change 
in  its  quality,  since  the  relation  of  gliadin  to  glutenin  remained  about 
the  same. 

Dr.  Lyon  showed  that  selection  had  an  effect  the  first  year,  as  shown 
by  the  progeny;  and  a  tendency  toward  heredity  was  apparent  in  the 
weight  of  the  kernel,  the  same  as  in  the  case  of  nitrogen  content. 
Since  a  high  yield  and  high  nitrogen  content  do  not  go  together,  it  was 
pointed  out  that  there  is  danger  that  in  selecting  wheat  for  yield  alone 
the  quality  will  be  injured,  and  it  was  maintained,  therefore,  that  the 
quality  should  be  taken  account  of  in  breeding  or  selecting  for  yield. 

Prof.  H.  Snyder  called  attention  to  the  difference  in  values  of  wheat 
for  various  purposes  and  the  lack  of  standards,  and  moved  the  appoint- 
ment of  a  standing  committee  of  three  on  standards  for  determining  the 
value  of  cereals.  This  motion  passed,  and  H.  Snyder,  C.  G.  Hopkins, 
and  T.  L.  Lyon  were  appointed  on  the  committee. 

In  a  paper  on  Animal  Breeding,  Prof.  C.  F.  Curtiss  reviewed  the 
work  which  is  now  being  undertaken  in  animal  breeding.  The  replies 
to  a  circular  letter  sent  out  to  station  men  asking  about  the  breeding 
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work  and  plans  under  consideration  showed  that  considerable  work  in 
animal  breeding  has  been  undertaken,  and  that  the  subject  is  one  in 
which  there  is  much  interest.  Professor  Curtiss  expressed  the  view 
that  the  theories  and  supposed  laws  of  heredity  should  be  tested  by 
extensive  and  repeated  experiments  with  domestic  animals,  and  that 
it  is  desirable  to  perform  this  work  with  the  larger  rather  than  the 
smaller  animals,  notwithstanding  the  longer  time  and  greater  expendi- 
ture which  will  be  involved. 

In  the  conference  upon  the  subject  of  how  much  teaching,  if  any, 
it  is  desirable  that  a  station  worker  should  do,  there  was  a  lively  dis- 
cussion and  a  free  expression  of  views,  which  seemed  to  be  very  largely 
in  one  direction.  In  opening  the  discussion  Dr.  II.  P.  Armsby  showed 
that,  according  to  the  latest  reports  of  this  Office,  about  54  per  cent 
of  the  station  workers  now  do  more  or  less  teaching,  and  that  while 
the  proportion  differed  in  different  institutions,  the  tendency  seemed 
to  be  toward  an  increase  in  the  number  of  station  men  who  also  teach. 
He  expressed  doubt  as  to  the  advantage,  which  is  frequently  urged, 
of  the  station  men  doing  college  work,  and  he  was  quite  emphatic  upon 
the  point  that  while  a  certain  amount  of  teaching  might  be  advanta- 
geous "an  uncertain  amount  is  not."  He  believed  that  in  this  agricul- 
tural work  a  man  should  be  chiefly  either  a  teacher  or  an  investigator, 
and  maintained  that  the  two  kinds  of  work  call  for  a  different  attitude 
of  mind  and  the  use  of  a  different  set  of  faculties,  to  a  certain  extent. 
He  held  it  to  be  imperative,  if  the  station  enterprise  is  to  reach  the 
highest  measure  of  success,  that  there  should  be  a  reform,  and  that  the 
tendency  should  be  in  the  direction  of  less  teaching  and  a  differentia- 
tion between  the  station  and  the  school  or  college  of  agriculture,  in 
order  that  the  station  may  be  just  what  the  Hatch  Act  calls  for — a 
department  of  the  college  devoted  to  research. 

Dr.  W.  H.  Jordan  made  the  point  that  the  advantage  of  teaching 
to  the  station  man  depended  quite  largely  upon  the  kind  of  teaching 
to  be  done,  and  stated  that  most  of  the  teaching  at  our  agricultural 
colleges  was  the  teaching  of  fundamentals.  He  denied  that  the  teach- 
ing of  fundamentals  and  the  drilling  of  classes  for  50  per  cent  of  the 
time  is  an  advantage  to  the  investigator.  He  conceded  that  a  small 
amount  of  teaching  of  an  advanced  character,  along  specialties  with 
which  the  station  man  is  dealing,  say  10  to  20  lectures  a  year,  might 
well  prove  an  advantage;  but  he  maintained  that  "very  much  of  the 
teaching  which  we  necessarily  do  in  our  agricultural  colleges  to-day  is 
not  an  advantage  but  a  disadvantage  to  the  investigator.11 

It  developed  from  the  discussion  that  the  plan  of  requiring  this  dual 
service  from  station  men  was  considered  largely  one  of  expediency; 
and  that  being  the  case,  it  was  urged  that  the  teaching  should  be  so 
arranged  on  the  college  schedule  as  to  interfere  as  little  as  possible 
with  the  time  of  the  station  man,  and  to  leave  him  a  part  of  the  year, 
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or  possibl}  several  days  each  week,  entirely  free  from  college  work. 
The  advantage  to  the  teacher  of  carrying  on  sonic  investigation  was 
pointed  out  and  conceded,  but  this  is  obviously  another  phase  of  the 
question.  The  almost  unanimous  opinion  of  the  speakers  was  that  the 
matter  has  been  overdone,  and  that  the  general  character  of  t  he  station 
work  has  been  unfavorably  affected  by  the  requirements  of  too  much 
teaching  from  men  holding  important  positions  on  the  station  stall'. 

The  matter  of  federating  the  farmers'  organizations  and  societies  in 
the  different  States  was  brought  up,  and  it  was  shown  how  these  fed- 
erations have  been  able  to  assist  the  colleges  and  stations  in  bringing 
about  an  appreciation  of  their  work  and  in  securing  favorable  legisla- 
tion. A  committee  consisting  of  H.  J.  Wheeler,  C.  D.  Woods,  and 
H.  J.  Patterson  was  appointed  to  take  up  the  matter  in  the  different 
States  by  correspondence. 

The  programme  committee  recommended  for  next  year  the  subject 
of  soil  investigations,  and  the  discussion  of  the  question  of  the  extent 
to  which  demonstration  work  should  be  undertaken  by  the  stations. 


RECENT  WORK  IN  AGRICULTURAL  SCIENCE. 


CHEMISTRY. 


The  chemistry  of  proteids,  O.  Cohnheim  (Chemie  der  Eiweisskorper.  Bruns- 
wick: Friedrich  Vieweg  &  Son,  1904,  2.  ed.,  pp.  XII-\-S15). — The  present  edition,  the 
author  states,  lias  been  rewritten  and  revised,  a  large  amount  of  new  material  being 
added.  In  its  present  form  it  constitutes  a  summary  of  available  data  regarding  the 
chemistry,  properties,  and  structure  of  proteid  bodies,  including  albumoses  and  pep- 
tones, proteid  salts,  halogen  derivatives  and  similar  bodies,  true  albumins,  proteids, 
and  albuminoids.  The  numerous  references  cited  throughout  the  volume  constitute 
an  extended  bibliography  of  the  subject.     A  copious  index  is  provided. 

The  chemistry  of  wheat  gluten,  (J.  <J.  Nasmitii  (  Trans.  Canad.  Inst.,  7  (1904), 
III,  No.  15,  pp.  497-516). — Practically  the  same  as  a  paper  abstracted  from  another 
source  (E.  S.  R.,  15,  p.  748). 

Concerning  isocreatin  and  its  identity  with  creatin,  E.  Poulsson  (Arch. 
Exper.  Path.  u.  Pharmakol,  51  (1904),  No.  2-3,  pp.  227-238;  abs.  in  Zentbl.  Physiol, 
18  (1904),  No.  13,  p.  377 ).— According  to  the  author  the  yellow  material  which  has 
been  called  isocreatin  is  a  mixture  of  creatin  with  a  yellow  coloring  matter,  being 
identical  with  creatin  in  all  of  its  reactions  when  freed  from  the  coloring  matter. 

Concerning  the  estimation  of  nuclein  bases  in  beet  juice,  H.  W.  Bresler 
(Ztschr.  Physiol.  Chem.,  41  (1904),  No.  6,  pp.  535-541). — According  to  the  author's 
investigations  the  nitrogen  of  beet  juice  was  made  up  of  0.29  per  cent  heteroxanthin, 
1.58  per  cent  guanin,  0.81  per  cent  xanthin,  0.61  per  cent  adenin,  0.91  per  cent  hypo- 
xanthin,  and  0.69  per  cent  carnin  nitrogen.  The  total  nitrogen  present  was  0.2345 
gm.  per  liter. 

Methods  suitable  for  the  preparation  of  organic  bases  from  plant  juices 
and  plant  extracts,  E.  Schulze  (Landw.  Vers.  Stat.,  59  (1904),  No.  5-0,  pp.  344- 
354). — Methods  and  reagents  are  described  which  the  author  has  found  valuable  in 
studying  the  organic  bases  of  plants. 

Gravimetric  determination  of  phosphoric  acid,  J.  Sebelien  (Pharmacia,  1904, 
No.  7,  ]>/>.  1-10). — A  discussion  of  the  different  gravimetric  methods  for  the  determi- 
nation of  phosphoric  acid,  with  special  reference  to  the  methods  proposed  by  Woy 
(E.  S.  R.,  9,  p.  321)  and  von  Lorenz  (E.  S.  R.,  13,  p.  14),  both  of  which  the  author 
finds  promising,  especially  the  former  method. — v.  w.  woll. 

Estimation  of  potassium,  1).  Sidersky  (Ann.  ('him.  AnalyL,  9  (1904),  pp. 
207-209;  abs.  in  Jour.  Chem.  Hoc  [Loudon],  86  (1904),  No.  502,  11,  p.  589). — For 
technical  purposes  Fresenius's  method  is  recommended,  although  it  is  claimed  that 
Schloesing's  perchlorate  method  also  gives  trustworthy  results.  It  is  stated  that  in 
the  first  method  1  gm.  of  the  platinum  double  salt  represents  0.3056  gm.  of  potassium 
chlorid,  in  the  second  1  gm.  of  perchlorate  represents  0.5382  gm.  of  potassium  chlorid. 

The  detection  of  corn  meal  in  bread,  D.  Ottolenghi  ('Ztschr.  Untersutih.  Nahr. 
a.  Genussmtl.,  8  (1904),  No.  3,  pp.  189-193). — According  to  the  author  the  most  sat- 
isfactory method  of  detecting  corn  meal  in  bread  is  by  means  of  tests  for  maisin,  a 
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characteristic  proteid  of  maize  discovered  by  Donard  and  Labbe  (  E.  S.  R.,  14,  p.  738). 
The  technique  of  the  method  proposed  is  described. 

The  determination  of  boric  acid  in  cider,  fruits,  etc.,  A.  il.  Allen  and  A.  R. 
Tankard  {Analyst,  ."■>  {1904),  No.  343,  pp.  301-304).— To  learn  something  of  the 
natural  occurrence  of  borax,  examinations  of  a  number  of  samples  of  apples  and  other 
fruits,  cider,  and  apple  juice  were  made.  The  amounts  of  boric  acid  in  the  fruits 
examined  ranged  from  0.004  per  cent  in  grapes  to  0.016  per  cent  in  quince  and  one 
of  the  pears  examined.  In  cider  and  apple  juice  the  range  was  from  0.004  gin.  to 
0.017  gm.  per  100  cc.     The  analytical  methods  followed  are  described. 

Further  contributions  to  the  Gottlieb  and  Adams  methods  of  fat  deter- 
mination, L.  F.  Rosengren,  (Nord.  Mejeri  Tidn.,  10  (1004),  No.  .'.'.  pp.  201,  202).— 
The  author  corroborates  Barthel's  findings  as  to  the  comparative  results  obtained  by 
the  two  methods  of  determinations  of  fat  in  skim  milk,  and  shows  that  the  insoluble 
substance  obtained  in  the  Gottlieb  method  is  not  identical  with  Storch's  membrane 
slime,  but  is  essentially  lecithin.  The  higher  results  obtained  in  the  analysis  of  milk 
by  the  Gottlieb  method  are  not,  therefore,  explained  on  the  hypothesis  that  a 
p(  irtion  of  the  membrane  slime  is  dissolved  by  the  ether-benzine  mixture  and  renders 
the  fat  obtained  in  the  Gottlieb  method  impure,  as  suggested  by  Storch. — p.  w.  woll. 

On  the  determination  of  fat  in  cheese,  M.  Siegfeld  (Milch  Ztg.,  33  (1904),  No. 
10,  pp.  289-202). — Five  different  methods  of  determining  the  percentage  of  fat  in 
full-cream  and  skim-milk  cheese  were  compared — extraction  with  anhydrous  ether, 
the  Schmidt-Bondzynski,  substitution  of  sulphuric  for  hydrochloric  acid  in  the 
Schmidt-Bondzynski  method,  the  Gottlieb,  and  Gerber  methods.  Several  of  the 
methods  were  modified  to  some  extent  by  the  author  in  making  the  analyses. 

The  results  of  the  comparative  analyses  indicate  that  duplicate  determinations  by 
any  one  of  the  methods,  as  well  as  the  average  results  obtained  by  different  methods, 
in  general,  agree  quite  well.  In  the  case  of  skim -mi  Ik  cheese  the  extraction  method 
gave  too  low  results,  and  difficulty  was  sometimes  experienced  with  both  the  Gerber 
and  the  Gottlieb  methods.  The  Schmidt-Bondzynski  HC1  method  modified  by 
Ratzlaff «  is  preferred  by  the  author. — p.  w.  woll. 

Micro-chemical  detection  of  sugars  by  means  of  phenylhydrazin  acetate, 
E.  Senft  (Monatsh.  Chern.,  25  (1904),  pp.  307-421;  abs.  in  Jour.  C'hem.  Soc.  [London], 
86  (1004),  No.  502,  II,  p.  595). — According  to  the  author,  sugars  are  best  detected 
under  the  microscope  in  the  form  of  their  osazones,  prepared  according  to  the  method 
described  by  the  adding  to  phenylhydrazin  acetate  in  glyceron,  the  sugar  it  is  desired 
to  test. 

The  hydrolytic  products  of  sugar-cane  fiber,  C.  A.  Browne,  Jr.  (Jour.  Amer. 
Chem.  Soc,  26  (1904),  No.  10,  pp.  1221-1235,  pi.  1).—  The  fact  that  sugar-cane  bagasse 
is  being  utilized  for  paper  making  lias  led  to  renewed  interest  in  the  chemical  com- 
position of  the  sugar-cane  fiber.  The  author  notes  that  the  tissues  of  the  sugar  cane 
resemble  very  closely  those  of  maize,  sorghum,  and  many  other  monocotyledonous 
plants.  The  different  layers  of  the  cane  were  separated,  analyzed,  and  extended 
studies  made  of  the  carbohydrates  of  sugar-cane  fiber. 

The  author  concludes  that  when  pure  this  fiber  (excluding  protein,  fat,  ash,  etc.) 
consists  approximately  of  cellulose,  including  oxycellulose  55  per  cent,  xylan  20  per 
cent,  araban  4  per  cent,  lignin  15  per  cent,  and  acetic  acid  6  per  cent.  The  fiber  of 
sugar  cane,  it  is  pointed  out,  resembles  very  closely  in  composition  the  pithy  stalks 
of  maize,  both  being  allied  to  the  cereal  straws.  The  formation  of  pentosans  physio- 
logically from  modifications  of  cellulose,  and  related  topics  are  spoken  of. 

"The  various  substances  into  which  woody  fiber  may  be  resolved  by  hydrolysis 
have  led  many  to  believe  that  we  are  dealing  with  more  or  less  of  a  mechanical  mix- 
ture— a  substratum  of  cellulose  overlaid  with  'incrusting  substances.'     This  view, 
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however,  is  no  longer  tenable.  The  cellulose,  pentosans,  lignin,  and  acetic  acid 
obtained  from  cane  fiber  are  all  hydration  products,  whi  li  in  the  parent  substances, 
are  intimately  combined.  While,  therefore,  a  study  of  the  groups  split  off  by 
hydrolysis  is  our  chiefest  aid  in  investigating  the  problems  of  constitution,  the  mis- 
take must  not  be  committed  of  regarding  the  products  obtained  by  chemical  treat- 
ment as  absolutely  identical  with  fiber  constituents." 

The  origin  and  formation  of  honey,  and  its  relation  to  the  polariscope, 
W.  A.  Selser  (Amer.  Jour.  Pharm.,  76  (1904),  No.  6,  pp.  267-271).— -The  formation 
of  honey  by  the  bee  is  discussed  and  the  results  are  reported  of  studies  with  the 
polariscope  of  a  number  of  samples  of  honey  gathered  in  the  western  and  south- 
western United  States  with  the  object  of  securing  data  for  the  detection  of  adulter- 
ated honey. 

Determining-  the  alcohol  content  of  wine  by  means  of  its  flashing  point, 
P.  N.  PvAIkow  and  P.  Schtarbanow  (Chem.  Ztg.,  28  (1904),  No.  76,  pp.  886-888).— 
The  author  studied  the  flashing  point  of  wine  as  a  method  for  determining  its  alcohol 
content  and  compared  this  with  other  methods.  The  discrepancies  observed  were 
attributed  to  the  presence  of  volatile  compounds  other  than  alcohol.  Suggestions 
are  given  regarding  the  interpretation  of  the  results  obtained  by  the  flashing-point 
method. 

The  fatty  oil  of  strawberries,  I.  Apakin  (Zhur.  Buss.  Fiz.  Kh.im.  Obshch.,  36 
(1904),  pp-  581-596;  abs.  in  Jour.  Chem.  Soc.  [London],  86  (1904),  No.  502,  Jf,  />. 
583). — According  to  the  author's  determinations,  strawberry  oil  had  a  specific  gravity 
of  0.9345  at  15°  and  normal  atmospheric  pressure;  at  25°  it  was  1.4790.  The  saponi- 
fication number  was  193.7;  the  acid  number  6.41;  the  Reichert-Meissl  number  2.1; 
Hubl's  iodin  number  180.3.  The  oil  contained  88.2  per  cent  insoluble  fatty  acids 
having  an  iodin  number  of  192.3.  Linoleic  acid,  about  81  per  cent,  linolenic  acid, 
about  10.5  per  cent,  and  oleic  acid  were  the  principal  acids  present. 

Investigations  of  linseed  oil  and  methods  of  protection  of  wood  and  iron, 
1899-1903  (Copenhagen,  1903,  pp.  107). — A  preliminary  report,  issued  by  the 
Danish  State  Technical  Testing  Laboratory,  on  methods  of  examination  of  linseed 
oil,  and  on  the  value  of  methods  of  preservation  of  wood  and  iron  by  means  of  coal 
tar,  oil  varnishes,  and  paints  of  different  kinds. — f.  w.  woll. 

Extract  from  the  flowers  of  iris  as  a  sensitive  indicator,  A.  Ossendovski 
(Zhur.  Russ.  Fiz.  Khun.  Obshch.,  35  (1903),  p.  845;  abs.  in  Zhur.  Opuiln.  Agron.  [Jour. 
Expt.  Landw.],  5  (1904),  No.  1,  p.  132). — The  author  tested  for  its  qualities  as  an 
indicator  an  extract  prepared  from  the  petals  of  the  Japanese  iris,  and  found  that 
it  affords  the  possibility  of  distinguishing  mineral  from  organic  acids,  and  mineral 
from  organic  alkalis.  Besides,  the  change  of  the  color  in  neutralization  takes  place 
gradually,  passing  a  series  of  clearly  distinguishable  tones,  which  render  this  extract 
especially  serviceable. — p.  fireman. 

The  occurrence  of  aluminium  in  vegetable  products,  animal  products,  and 
natural  waters,  C.  F.  Langworthy  and  P.  T.  Austen  (New  York:  John  Wiley  & 
Sons;  London:  Chapman  &  Hall,  Ltd.,  1904,  pp-  V-\-168). — "The  material  included 
in  this  contribution  to  the  bibliography  of  aluminium  deals  only  with  the  occurrence 
of  this  element  in  vegetable  products,  animal  products,  natural  waters,  and  a  few 
miscellaneous  materials,  such  as  edible  earths.  The  general  purpose  has  been  to 
include  only  reference  to  such  articles  as  report  separate  determinations  of  aluminium 
or  some  of  its  salts,  and  to  omit  the  very  large  number  in  which  iron  and  aluminium 
are  reported  together. ' ' 

The  brief  notes  accompanying  the  references  give  the  percentages  of  aluminium 
reported  in  the  different  cases. 

"  No  attempt  has  been  made  to  comment  on  the  value  of  individual  analyses  cited, 
as  the  object  of  the  bibliography  was  the  collection  of  data  rather  than  the  critical 
examination  of  them."     The  bibliography  contains  671  references  to  reports  on  the 


442  EXPERIMENT    STATION    RECORD. 

occurrence  of  aluminium  in  the  various  products  named.  The  use  of  the  book  is 
facilitated  by  a  detailed  index. 

On  the  presence  of  normal  formaldehyde  in  the  products  of  combustion 
and  in  smoke,  A.  Trim. at  (Compt.  Rend.  Acad.  Sci.  Paris,  138(1904^.  No.  25,  pp. 
1613-1615  I. 

The  spectro-photoruetric  determination  of  small  quantities  of  carbon 
monoxid  in  the  air,  L.  de  Saint-Martin  i  Compt.  Rend.  Acad.  Sci.  Paris,  139  (1904), 
No.  l,pp.  46-49,  fig.  l). 

An  evaporimeter,  A.  Mitscherlich  (Landw.  Vers.  Stat.,  CO  (1904) ,  p.  63). — This 
consists  of  a  clay  cell  such  as  is  used  in  electric  batteries  kept  saturated  from  within. 
The  advantage  claimed  for  this  apparatus  is  that  it  is  not  affected  by  rain  and  other 
weather  conditions  and  so  may  be  used  in  the  open. 

BOTANY. 

Report  of  the  botanist,  P>.  I).  Halsted  and  J.  A.  Kelsey  I  New  Jersey  Stas.  Rpt. 
1903,  pp.  461-554,  pis.  13). — A  considerable  portion  of  the  report  of  the  botanist  is 
taken  up  with  experiments  in  plant  breeding,  which  are  noted  elsewhere  (p.  464).  A 
brief  account  is  given  of  experiments  with  fungicides,  which  has  already  been  noted 
(E.  S.  R.,  15,  p.  274). 

The  distribution  of  asparagus  rust  throughout  the  United  States,  as  indicated  by 
correspondence  with  botanists  of  the  different  experiment  stations,  is  shown.  Exami- 
nation of  the  plats  of  asparagus  cultivated  at  the  station  showed  the  presence  of  the 
rust  during  the  late  autumn  and  at  no  time  was  it  very  severe  in  its  attack.  An 
inspection  of  the  plants  in  November  showed  only  traces  of  the  disease  upon  the 
varieties  Palmetto  and  Argenteuil,  while  other  varieties  were  affected  to  an  extent  of 
about  10  per  cent.  This  is  quite  a  reduction  in  the  amount  of  injury  over  the  pre- 
vious seasons,  when  from  20  to  75  per  cent  of  the  plants  were  injured. 

Studies  on  the  powdery  mildews  of  the  United  States  are  given,  showing  their 
distribution,  classification,  development,  etc.,  and  special  notes  are  given  on  the 
powdery  mildews  affecting  the  various  economic  plants.  Remedies  for  their  control 
are  noted,  and  attention  called  to  a  statement  in  a  previous  publication  (E.  S.  R., 
15,  p.  274)  on  the  value  of  kerosene  emulsion  for  the  prevention  of  powdery  mildews 
on  hothouse-grown  plants. 

In  an  experiment  in  which  plants  were  sprayed  at  intervals  of  about  1  week  with 
water  in  which  copper  filings  had  been  kept  for  some  time,  the  sprayed  plants  were 
less  attacked  by  the  powdery  mildew  at  the  end  of  the  experiment  than  check  plants 
grown  under  otherwise  similar  conditions.  The  paper  on  the  mildews  concludes 
with  a  list  of  the  species  and  their  distribution  throughout  the  United  States,  together 
with  their  host  plants  and  a  bibliography  of  publications  relating  to  them. 

In  continuation  of  the  previous  report  (E.  S.  R.,  15,  p.  161),  the  authors  report  on 
fungi  as  related  to  weather,  the  season  covered  by  the  report  having  been  one  espe- 
cially suited  to  the  development  of  certain  fungi.  In  addition  to  mentioning  the 
occurrence  of  certain  diseases,  notes  are  given  on  the  mildew  of  Lima  beans,  the  rot- 
ting of  potatoes,  tomato  diseases,  diseases  of  the  pear  orchard,  etc.,  and  the  report 
concludes  with  a  record  of  temperatures  for  the  past  15  years. 

On  the  change  of  the  albuminoid  substances  in  moldy  fodders,  31.  F. 
Ivanov  (Collection  Works  Kharkov  Vet.  Inst.,  >;.  pp.  1-85;  abs.  in  Zhur.  Opuitn.  Agron. 
[Jour.  E.rpt.  Landw.],  5  (1904),  No.  2,'pp.  263,  .''/;).— This  is  a  series  of  investigations 
carried  on  under  the  direction  of  Prof.  S.  A.  Ivanov,  on  the  effect  produced  on 
fodders  by  various  molds. 

In  the  first  series  of  experiments  Penicillium  glaucum  and  an  unknown  brown  mold 
were  grown  on  flour  obtained  from  Hungarian  and  Zhelanni  oats.  When  the  molds 
were  grown  on  the  Hungarian  oats,  which  have  a  low  nitrogen  content,  nitrogen  was 
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assimilated  from  the  air.  In  the  molding  of  the  Zhelanni  oats,  with  a  higher  nitro- 
gen content,  u  decrease  was  noted  in  tin'  total  nitrogen.  Tn  general,  the  total  nitro- 
gen of  the  albuminoid  substances  decreased  during  the  period  of  molding.  At  first 
the  P.  glaucum,  growing  on  the  Hungarian  oats,  resulted  in  a  considerable  increase 
in  albuminoids,  but  after'  about  2  weeks  this  form  of  nitrogen  diminished  and  the 
nitrogen  of  the  amido  acids  and  that  precipitated  by  phosphotungstic  acid  increased. 
The  nitrogen  present  in  alcoholic  extracts  was  found  to  increase  during  the  entire 
period  of  moldy  growth.  This  is  held  to  be  of  great  importance,  as  in  these-  extracts 
are  present  poisonous  substances  possessing  some  of  the  properties  of  plant  alkaloids. 

In  the  second  series  of  experiments  Aspergillus  niger  was  grown  on  flour  obtained 
from  carrots,  turnips,  and  potatoes.  An  increase  in  the  total  nitrogen  was  noticed  in 
the  case  of  the  carrots  and  turnips,  but  not  of  the  potatoes.  A  considerable  increase 
of  albuminoids  took  place  at  the  expense  of  the  nitrogen  of  the  amido  acids  and  that 
precipitated  by  the  phosphotungstic  acid,  the  maximum  taking  place  in  about  12 
days,  after  which  the  albuminoids  were  destroyed  and  the  other  nitrogenous  com- 
pounds augmented.  The  alcoholic  extract  from  molded  tubers  gradually  decreased. 
The  artificial  addition  of  glucose  and  starch  to  molding  tubers  would  not  affect  the 
total  nitrogen. 

The  author  undertook  the  study  of  the  products  of  decomposition,  and  found 
among  the  decomposition  products  of  albuminoids  under  the  development  of  .1.  nigt  r 
on  the  seeds  of  yellow  lupines  an  inconsiderable  quantity  of  tyrosin  and  larger  quan- 
tities of  leucin  ami  ammonia,  the  latter  combined  with  oxalic  acid.  Tests  for  arginin 
and  histidin  gave  negative  results. — v.  fireman. 

Notes  on  the  mycorrhiza  of  forest  trees  and  their  symbiosis  with  roots, 
(i.  F.  C.  Saradw  I  Rev.  Mycol.,  ..'■'>  i  t90B  .  Yo.  WO,  pp.  157-172;  26  i  1904),  No.  101, 
pp.  1-19,  pi.  1:  abs.  in  Bot.  <  'entbl,  95  (1904),  Nos.  6-7, pp.  159,  160;  20,pp.  589,540).— 
In  continuation  of  a  previous  paper  (F.  S.  II.,  4,  p.  693),  the  author  summarizes  his 
investigations  anil  incorporates  some  recent  information  regarding  the  occurrence  and 
function  of  mycorrhiza  on  the  roots  of  forest  trees  and  shrubs. 

Forest  trees  are  divided  into  3  categories  based  upon  the  nature  of  their  mycor- 
rhiza— those  having  intracellular  mycelium,  such  as  cedrus,  box,  elms,  and  maples; 
intercellular  mycelium,  and  an  external  mycelial  sheath,  as  spruce,  fir,  larch,  pines, 
oaks,  hazels,  birches,  willows,  and  possibly  linden;  and  those  having  neither  inter- 
nal nor  external  mycelium,  as  the  ash,  horse-chestnut,  elder,  etc.  The  common  juni- 
per is  said  to  have  an  intracellular  mycelium  in  the  second  group,  but  is  without  the 
mycelial  sheath. 

In  the  second  part  of  the  contribution  the  author  gives  a  report  on  the  biological 
importance  of  mycorrhiza  and  a  study  of  the  biology  of  the  fungus  symbiont.  The 
opinions  of  Frank  ami  others  regarding  the  importance  of  mycorrhiza  are  reviewed, 
and  it  is  claimed  that  Frank's  experiments  with  forest  seed  in  sterilized  soil  lacked 
some  important  factors  of  control.  The  present  author  holds  that  humus  in  the  soil 
is  necessary  only  in  determining  the  abundance  of  mycorrhiza,  and  cites  the  infre- 
quence  of  such  growths  in  garden  soils  often  rich  in  humus,  while  mycorrhiza  may 
lie  and.often  is  abundant  in  trees  growing  in  shifting  sands. 

The  presence  of  mycorrhiza  in  very  sandy  soils  is  said  to  be  due  to  dead  leaves 
which  carry  the  different  fungi  capable  of  infecting  tree  roots.  The  question  of 
nitrogen  absorption  through  the  mycorrhiza  and  roots  tin-  author  claims  has  not 
been  proved.  It  is  claimed  that  trees  have  become  accustomed  to  symbiosis  with 
fungi,  but  it  is  held  to  be  neither  necessary  nor  advantageous  to  them.  The  infec- 
tion takes  place  through  vegetable  debris  carrying  the  fungi  and  the  fungi  live  a  sort 
of  saprophytic  life  in  the  soil.  From  a  limited  study  of  the  various  organisms,  the 
author  claims  to  have  recognized  conidial  types  corresponding  to  Cladosporium  and 
Helminthosporium,  and  he  believes  that  the  fungi  which  produce  mycorrhiza  belong 
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In  the  group  Spheriacese.     It  is  considered  doubtful  whether  truffles,  puffballs,  etc., 
ran  form  tnycorrhiza. 

The  decomposition  of  dead  leaves  in  the  forest,  E.  Henry  ( .1////.  Sci.  Agron., 
..'.  ser.,  1902-3,  II,  No.  3,  pp.  328-333). — The  author  found  that  in  the  case  of  leaves 
placed  in  zinc  boxes,  or  brought  in  contact  with  zinc  salts,  the  action  of  the  bacteria 
causing  decomposition  of  the  leaves  was  greatly  checked.  When  compared  with  the 
same  leaves  under  normal  conditions  the  decomposition  was  reduced  about  half 
during  the  first  year.  In  some  cases  only  about  15  per  cent  decomposition  took 
place  within  a  year.  Leaves  of  some  species  were  found  to  decompose  much  more 
rapidly  than  others,  and  the  leaves  of  the  hornbeam,  although  much  less  coreaceous 
and  containing  much  less  tannin  than  oak  leaves,  are  not  decomposed  as  rapidly  as 
the  oak  leaves  when  submitted  to  normal  conditions. 

Fixation  of  the  atmospheric  nitrogen  by  dead  leaves  in  forests,  E.  Henry 
{Ann.  Sci.  Agron.,  2.  ser.,  1902-3,  II,  Nos.  2,  pp.  313-320;  3,  pp.  321-327).— -The 
results  of  some  recent  experiments  on  the  fixation  of  nitrogen  by  leaves  are  given, 
and  the  author  concludes  that  dead  leaves  of  the  oak,  beech,  hornbeam,  poplar, 
Austrian  pine,  and  spruce  are  able,  either  alone  or  mixed  with  soil,  when  in  a  moist 
substratum,  to  fix  considerable  portions  of  nitrogen  from  the  air.  Leaves  of  pine, 
beech,  and  spruce  placed  in  pure  sand  or  in  a  poor  dry  soil  were  either  unable  to  take 
up  any  atmospheric  nitrogen  to  enrich  the  soil,  as  in  the  case  of  the  beech,  or  to 
assimilate  a  very  slight  amount,  as  in  the  case  of  the  leaves  of  pine  and  spruce.  In 
none  of  his  experiments  was  there  any  loss  of  nitrogen. 

The  enzym-seereting  cells  in  seedlings  of  maize  and  dates,  H.  8.  Reed 
{Ann.  Bot.,  IS  (1904),  No.  70,  pp.  267-287,  pi.  1). — In  continuation  of  the  preliminary 
account  previously  noted  (E.  S.  R.,  15,  p.  752),  the  author  has  studied  the  enzym- 
secreting  cells  of  seedlings  of  Zea  mais  and  Phoenix  dactylifera.  It  was  found  that  in 
the  resting  condition  the  secreting  cells  of  both  maize  and  dates  are  crowded  with 
relatively  small  proteid  granules.  As  secretion  begins  these  granules  gradually  dis- 
appear. In  maize  the  disappearance  coincides  closely  with  the  consumption  of  the 
endosperm.  In  the  date,  however,  the  granules  disappear  long  before  the  endosperm 
is  dissolved. 

The  chromatin  of  the  nuclei  is  small  in  amount  at  the  beginning  of  secretion  and 
increases  as  germination  progresses.  The  nucleolus  diminishes  with  the  progression 
of  germination.  These  changes  are  more  noticeable  in  the  case  of  maize  than  in  the 
date.  There  is  no  evidence  that  solid  matter  is  extruded  from  the  nucleus.  At  the 
end  of  secretory  activity  the  protoplasm  of  the  secreting  cells  breaks  down  and  the 
products  of  disintegration  disappear  from  sight. 

Studies  on  evaporation  by  purslane,  E.  B.  Watson  (  Wallaces'  Farmer,  29  (1904), 
No.  42,  p.  1269). — The  results  of  experiments  carried  on  at  the  Iowa  Agricultural 
College,  in  which  the  effect  of  the  growth  of  purslane  on  the  temperature  and  mois- 
ture of  the  soil  is  shown.  The  weed  grew  in  great  abundance  and  practically  covered 
small  plats  in  the  nursery  and  these  were  studied,  comparisons  being  made  with 
adjacent  plats  which  were  under  cultivation.  The  effect  of  the  purslane  on  the 
temperature  of  the  soil  is  shown  by  the  following  table: 


Table  showing  effect  of  purslane  on  soil  temperature. 


Depth. 

Cultivated 
plat. 

Purslane 
plat. 

In  favor 
purslane. 

Degrees  F. 
104.0 
82.4 

77.7 

Degrees  F. 
79.2 
72.0 
68.9 

Degrees  F. 
24.8 

10.4 

8.8 
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From  this  table  it  is  shown  that  while  the  surface  soil  of  the  cultivated  plat  had 
the  highest  temperature,  the  difference  for  the  lower  strata  was  less  than  for  the 
surface.     The  moisture  determinations  are  shown  in  the  following  table: 

Table  showing  percentage  of  moisture  in  the  2  plats. 


Depth. 


Hoed  plat. 


Purslane 
plat. 


In  favor  of 
hoed. 


Surface  soil,  first  7  inches 
Subsurface,  7  to  21  inches 


Per  cent. 
23.7 
22.3 


Per  cent. 
18.5 
19.5 


Per  cent. 
5.2 
2.8 


The  results  obtained  in  this  determination  show  that  when  compared  with  the 
table  showing  the  temperature,  in  spite  of  the  fact  of  the  purslane-covered  plats  being 
cooler,  there  was  a  decided  decrease  in  the  amount  of  moisture  in  the  soil  and  sub- 
soil. The  author  has  calculated  the  amount  of  water  evaporated  by  the  purslane 
over  that  evaporated  from  the  cultivated  soil  and  found  that  it  amounted  to  almost 
exactly  one  inch  during  the  time  of  the  experiment,  which  was  limited  to  12  days. 

Some  metabolism  products  of  peas  attacked  by  Aspergillus  niger,  J. 
Kosjatschenko  (Zhur.  Opuitn.  Agron.  [Jour.  Expt.  Landiv.'j,  1903,  No.  4,  pp-  439-450; 
abs.  in  Bot.  Centbl.,  95  (1904),  No.  22,  p.  590). — The  author  has  investigated  the 
metabolism  products  of  proteids  in  peas  when  attacked  by  Aspergillus  niger.  After 
64  days'  cultivation  of  the  fungus  on  ground  pea  meal,  the  author  found  present 
tyrosin,  leucin,  ammonia,  histidin,  arginin,  and  lysin. 
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Experiments  on  the  transformation  and  fixation  of  nitrogen  by  bacteria, 
J.  G.  Lipman  (New  Jersey  Stas.  Rpt.  1903,  pp.  217-285,  pis.  2). — A  report  is  given  of 
investigations  made  to  determine  the  behavior  of  bacterial  mixtures,  as  they  are 
found  in  fresh  soils,  in  nitrogen-rich  and  in  nitrogen-poor  solutions;  to  determine 
what  gains  or  losses  of  nitrogen  may  occur,  and  to  study  isolation  in  pure  culture 
and  physiological  and  morphological  characteristics  of  nitrogen-fixing  bacteria. 
Considerable  attention  is  given  to  methods  of  isolation,  and  the  conditions  under 
which  fixation  by  atmospheric  nitrogen  may  be  accomplished  in  the  laboratory.  A 
number  of  nitrogen-fixing  organisms  were  isolated  in  pure  cultures  and  the  results 
of  studies  made  with  them  are  given  in  detail. 

The  author  isolated  a  species  of  Azotobacter  from  soil  which  showed  marked 
capabilities  of  assimilation  of  nitrogen.  These  organisms  were  found  to  occur 
abundantly  in  certain  soils  of  the  State,  and  the  organism  as  shown  by  its  cultural 
characteristics  is  described.  The  name  A.  linelandii  has  been  given  it.  In  connec- 
tion with  studies  of  this  organism  others  were  isolated,  especially  species  of  Bacillus, 
some  of  which  seem  to  be  closely  associated  with  the  Azotobacter.  It  is  believed 
that  one  species,  Bacillus  30,  exists  in  symbiosis  with  A.  vinelandii,  and  inoculation 
experiments  showed  a  decided  increase  in  the  amount  of  nitrogen  fixed  where  the 
two  organisms  are  used  in  conjunction.  Each  species  was  found  capable  of  assimi- 
lating and  fixing  atmospheric  nitrogen  when  grown  separately  in  culture  media,  but 
when  grown  together  the  amount  of  nitrogen  fixed  was  increased  many-fold. 

A  contribution  to  the  study  of  fermentation,  I,  E.  H.  Twight  and  C.  S.  Ash 
(California  Sta.  Bid.  159,  pp.  26,  figs.  16). — An  account  is  given  of  cooperative  inves- 
tigations between  the  California  Station  and  the  California  Wine  Association,  in 
which  a  study  was  made  of  the  influence  of  temperature  and  of  acidity  of  must  on 
fermentation,  the  influence  of  selected  cultivated  yeasts  as  compared  with  the  natural 
or  wild  yeasts,  and  the  comparative  value  of  wines  derived  from  these  experiments. 
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The  observations  recorded  were  made  on  360  fermentations  in  tanks  of  5,000  gal. 
capacity  each,  making  a  total  of  1,250,000  gal.  of  wine,  which,  it  is  believed,  will  put 
the  work  on  a  practical  basis. 

It  was  found  in  the  fermentation  of  wine  that  the  temperature  varied  from  60  to 
105°  F.,  with  an  optimum  temperature  of  about  85°  F.  When  wine  was  fermented 
at  a  much  higher  temperature  the  amount  of  sugar  reduced  was  depreciated  and  the 
amount  of  acetic,  lactic,  and  other  acids  increased,  with  a  depreciation  in  the  amount 
of  alcohol.  Fermentation  at  85°  F.  or  lower  results  in  a  reduced  amount  of  volatile 
acids  and  albuminoids,  and  an  increase  in  the  percentage  of  alcohol  and  dryness. 
Experiments  with  the  cultivated  yeasts  showed  that  fermentation  was  more  regular 
and  more  rapid  with  the  cultivated  forms  than  with  those  naturally  occurring  on  the 
fruit.  The  period  of  fermentation  was  about  the  same  for  both,  and  the  temperature 
at  which  the  best  fermentation  took  place  was  the  same. 

Investigations  were  carried  on  to  determine  the  effect  of  the  addition  of  sulphur- 
ous acid  or  sulphites  to  white  wine,  the  theory  upon  which  their  use  was  based  being 
that  the  chemical  will  stop  the  natural  fermentation,  leaving  a  comparatively  clean 
must  to  be  drawn  off.  This  must  is  then  inoculated  with  pure  cultivated  yeasts 
which  have  been  developed  so  as  to  produce  fermentation  in  the  presence  of  a  con- 
siderable percentage  of  sulphurous  acid.  So  far  as  the  investigations  have  been  car- 
ried the  results  obtained  are  believed  to  be  very  satisfactory. 

METEOROLOGY— CLIMATOLOGY. 

Meteorological  chart  of  the  Great  Lakes,  A.  J.  Henry  and  N.  B.  Conger 
(  U.  S.  Dept.  Agr.,  Weather  Bureau,  Meteorological  Chart  of  the  Great  Lakes,  1904,  No.  1, 
pp.  30,  pis.  5,  figs.  2). — This  is  a  summary  of  observations  on  the  meteorological  con- 
ditions of  the  winter  of  1903-4  in  the  lake  region,  with  notes  on  the  opening  of  the 
navigation  season  of  1904,  ice  during  the  winter  of  1903-1  at  different  points  on  the 
Great  Lakes,  display  of  storm  signals  on  the  lakes,  and  lists  of  observation  and  storm- 
warning  stations. 

Meteorological  observations,  J.  E.  Ostrander  and  G.  W.  Patch  {Massachusetts 
Sta.  Met.  Bids.  187,  188,  189,  pp.  4  each). — Summaries  of  observations  on  pressure, 
temperature,  humidity,  precipitation,  wind,  sunshine,  cloudiness,  and  casual  phenom- 
ena during  July,  August,  and  September,  1904.  The  data  are  briefly  discussed  in 
general  notes  on  the  weather  of  each  month. 

Meteorological  and  magnetic  observations  at  the  observatory  of  the  Col- 
lege of  Belen,  Havana,  1903,  L.  Gangioti  (Observaciones  meteorological  y  mag- 
neticas  hechas  en  el  ohservatorio  del  Colegio  de  Belen,  Habana,  1903.  Havana:  Colegio 
de  Belen,  1904,  pp.  74,  charts  3). — -Detailed  records  and  summaries  of  observations  on 
pressure,  temperature,  tension  of  aqueous  vapor,  humidity,  wind,  evaporation,  cloudi- 
ness, and  rainfall  are  given  for  each  day  and  for  different  hours  of  the  day  for  each 
month  of  the  year  1903.  Casual  phenomena  and  magnetic  observations  are  also 
noted.  The  mean  atmospheric  pressure  for  the  year  was  762.19  mm.  (29.725  in.), 
maximum  769.84  mm.  (30.024  in.),  minimum  755.73  mm.  (29.473  in.);  the  mean 
temperature  (shade)  24.8°  C,  maximum  32.7  (August  22),  minimum  12.6  (Decem- 
ber 4);  the  average  relative  humidity  was  74.2;  the  total  rainfall  1,311.9  mm. 
(51.06  in.). 

Meteorology  of  the  spring  of  1904  {Bui.  Dir.  Agr.  et  Com.  [Tunis],  9  {1904), 
No.  32,  pp.  464-475).—  A  summary  of  observations  at  different  places  in  Tunis  on 
atmospheric  pressure,  temperature,  cloudiness,  etc.,  for  the  months  of  March,  April, 
and  May,  1904. 

Invariability  of  our  winter  climate,  W.  B.  Stockman  (  U.  S.  Dept.  Agr.,  Weather 
Bureau  Doc.  312,  pp.  5;  reprint  from  Mo.  Weather  Rev.,  32  {1904),  No.  5,  pp.  224-226).— 
Temperature  data  "  covering  a  considerable  period  of  years  at  a  number  of  selected 


soils.  447 

stations,  so  distributed  as  to  show  the  general  conditions  obtaining  over  the  country 
generally  east  of  the  Mississippi  Valley"  are  compiled  and  discussed.  The  places 
for  which  data  are  given  are  Fort  Snelling,  Minn. ;  Fort  Leavenworth,  Kans. ;  New 
Orleans,  La.;  Chicago,  111.;  Cincinnati  and  Cleveland,  Ohio;  New  Bedford,  Mass.; 
Washington,  D.  C. ;  and  Charleston,  S.  C. ;  and  the  period  covered  runs  back  to 
1854.  "From  a  study  of  the  departures  given  during  the  last  past  50  years  it  will  be 
seen  that  the  contention  that  the  winters  of  recent  years  are  less  rigorous  than  those 
of  former  years,  at  least  so  far  as  temperature  is  concerned,  is  not  well  founded." 

Climate  of  Missouri  (The  State  of  Missouri.  Columbia:  Missouri  Commission  to 
Louisiana  Purchase  Exposition,  1904,  pp.  59-62,  figs.  8). — The  more  important  climatic 
characteristics  of  the  State  are  shown  on  maps  and  briefly  discussed. 

Rainfall  in  the  agricultural  districts,  E.  L.  Fowles  (Queensland  Agr.  Jour.,  15 
(1904),  No.  1,  p.  517). — A  table  shows  the  total  rainfall  for  each  month  from  May, 
1903,  to  May,  1904,  inclusive,  in  the  agricultural  districts  of  Queensland. 

Weather  forecasts  from  the  humming  of  wires,  R.  DeC.  Ward  (Science,  n. 
ser.,  20  (1904),  No.  512,  p.  540). — A  brief  reference  to  a  report  of  a  study  by  F.  Bock 
given  in  the  August  number  of  Das  Wetter,  in  which  certain  rules  for  forecasting 
weather  conditions  based  on  observations  on  the  humming  of  telegraph  and  telephone 
wires  are  laid  down. 

Fertility  and  frost,  U.  P.  Hedrick  (Michigan  Farmer,  46  (1904),  No.  20, p.  358). — 
Observations  are  recorded  which  go  to  show  "  that  vegetation  on  a  well- fertilized  soil 
is  better  able  to  withstand  frost  than  is  that  on  a  poor  soil." 

Destructive  floods  in  the  United  States  in  1903,  E.  C.  Murphy  (  U.  S.  Geol. 
Survey,  Water  Supply  and  Irrig.  Paper  No.  96,  pp.  81,  pis.  13,  figs.  2). 
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Geology  of  Oktibbeha  County,  Mississippi,  W.  N.  Logan  (Bid.  Mississippi  Agr. 
and  Mech.  College,  1  (1904),  No.  2,  pp.  67,  figs.  12,  map  1). — This  survey,  which  was 
conducted  under  the  auspices  of  the  Agricultural  and  Mechanical  College  of  Missis- 
sippi, includes  studies  of  geography,  hydrography,  topography,  physiography,  arche- 
ology, and  geology,  with  detailed  discussions  of  the  characteristic  formations  and 
economic  deposits  (sand,  brick  material,  cement  material,  road  metal,  and  phosphatic 
marl),  and  special  articles  on  soils  by  W.  L.  Hutchinson,  W.  R.  Perkins,  and  H.  S. 
Chilton,  forage  plants  and  grasses  by  G.  W.  Herrick,  and  forestry  and  trucking  lands 
by  A.  B.  McKay.  The  chapter  on  soils  describes  the  characteristic  types,  with 
physical  and  chemical  analyses,  and  discusses  their  fertilizer  requirements. 

The  relation  of  smelter  smoke  to  TTtah  agriculture,  J.  A.  Widtsoe  (  Utah  Sta. 
Bui.  88,  pp.  147-179). — This  bulletin  records  the  results  of  a  careful  and  detailed 
study  of  the  nature  and  extent  of  damage  done  to  trees,  orchards,  crops,  live  stock, 
and  soils  by  the  smoke  from  copper  smelters  in  or  near  the  towns  of  Murray  and 
Bingham  Junction,  some  5  to  7  miles  south  of  Salt  Lake  City,  Utah,  as  well  as  of  the 
substances  emitted  by  the  smelters.  The  most  noteworthy  substance  found  in  the 
smelter  smoke  was  sulphur  dioxid,  which  varied  from  59  to  93  parts  per  10,000  of 
air,  according  to  the  distance  from  the  smelter  (1}  to  \  mile). 

"The  amount  of  solid  particles  carried  by  the  air  which  had  passed  over  the 
smelter  chimneys  was  so  small  that  it  could  not  be  investigated  by  any  ordinary 
methods  of  analysis.  To  collect  large  quantities  of  the  flue  dust,  special  dust  col- 
lectors were  contrived  and  set  up  in  various  places  near  the  smelters  .  .  .  Chemical 
examination  showed  these  dust  samples  to  contain  a  large  quantity  of  iron,  some 
copper,  and  traces  of  arsenic.  In  addition  were  numerous  particles  of  soil  dust. 
That  this  dust  really  came  from  the  smelters  was  proved  by  the  large  quantity  of 
magnetic  particles  found  in  the  samples." 

Summarizing  the  results,  it  is  stated  that  "when  the  wind  causes  the  smoke  to 
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beat  upon  a  field  for  a  considerable  length  of  time,  it  tends  to  injure  the  crops 
severely  and  thus  to  diminish  their  yields.  It  tends  to  injure  animals  that  are  right 
in  the  line  of  the  prevailing  winds,  and  therefore  are  compelled  to  breathe  the 
smelter  smoke  in  the  air.  It  may  occasionally  poison  pools  of  standing  water,  when 
the  washing  of  rains  and  melting  snows  cause  a  concentration  of  the  flue  dust  in  low- 
lying  places  ...  It  does  not  injure  equally  all  land  within  any  given  radius.  The 
injured  fields  are  those  in  the  paths  of  the  prevailing  winds.  It  does  not  injure  the 
fertility  of  the  soils  of  the  district.  It  does  not  affect  materially  the  feeding  value  of 
crops  grown  in  the  district." 

Practical  suggestions  to  farmers  as  to  how  to  manage  lands  subject  to  injury  by 
smelter  smoke  are  made. 

A  new  centrifugal  soil  elutriator,  P.  A.  Yoder  (  Utah  Sta.  Bui.  89,  pp.  47,  figs. 
13). — This  bulletin  refers  briefly  to  the  more  important  methods  and  apparatus  for 
mechanical  analysis  which  have  been  heretofore  proposed,  pointing  out  some  of  the 
disadvantages  which  most  of  them  possess,  and  describes  an  apparatus  combining  the 
fundamental  principles  of  the  centrifugal  and  elutriator  methods,  which,  it  is  claimed, 
enables  the  analyst  "to  make  a  good  separation  in  a  comparatively  short  time,  using 
a  relatively  small  volume  of  water,  and  securing  at  once  each  grade  of  particles 
except  the  fine  clay,  in  a  minimum  of  water,  ready  for  drying  and  weighing." 

In  the  apparatus  described  a  special  form  of  current  elutriator  is  placed  in  suitable 
sockets  in  a  centrifugal  machine,  and  carefully  balanced  by  means  of  an  adjustable 
counterpoise.  The  muddy  water  resulting  from  the  shaking  up  of  a  weighed  sample 
of  soil  is  run  in  a  uniform  stream  through  the  machine,  and  by  regulating  the 
velocity  of  this  stream  or  the  rotary  speed  of  the  machine,  it  is  possible  to  control 
the  grade  of  particles  which  are  separated. 

A  section  of  the  centrifugal  machine,  with  elutriator  bottle  and  counterpoise  in 
position,  is  shown  in  figure  6.  An  enlarged  section  of  the  elutriator  bottle  is  shown 
in  figure  7.  This  bottle  is  so  designed  as  regards  shape  that  a  uniform  force  is 
exerted  oil  the  suspended  soil  particle  in  all  parts  of  the  bottle  where  separation 
takes  place.  By  making  the  outline  of  the  bottle  a  parabolic  curve,  with  the  diam- 
eter increasing  as  the  axis  of  the  machine  is  approached,  it  was  found  possible  to 
maintain  a  uniform  ratio  between  centrifugal  force  and  the  force  exerted  by  the 
stream  of  water. 

The  machine  is  found  most  useful  for  separating  particles  less  than  0.03  mm.  in 
diameter,  this  fine  material  being  most  conveniently  separated  from  the  original 
sample  of  soil  by  gravity  elutriation.  The  elutriator  bottle  receives  the  water 
containing  the  suspended  soil  through  the  funnel  F,  the  axis  of  which  coincides 
with  the  axis  of  the  centrifugal  machine.  From  this  funnel  the  water  is  carried  to 
the  bottom  of  the  bottle  by  means  of  a  small  tube.  The  overflow  escapes  through  a 
larger  tube  concentric  with  this  smaller  tube  through  the  neck  of  the  elutriator 
bottle  and  is  carried  by  a  side  tube  T  to  a  circular  spray  collector  above.  From 
this  collector  a  delivery  tube  drains  the  liquid  into  a  beaker. 

The  size  of  the  particles  which  pass  out  of  the  machine  suspended  in  water 
depends  both  upon  the  velocity  of  the  stream  of  water  and  upon  the  speed  of  the 
machine.  A  uniform  flow  of  the  water  containing  the  suspended  soil  particles  is 
secured  by  allowing  the  water  to  flow  from  a  closed  funnel-shaped  vessel  only  as  fast 
as  air  is  admitted  from  a  larger  closed  bottle  serving  as  an  air  chamber  into  which 
water  flows  from  the  Mariotte  bottle  placed  above  through  a  valve  which  can  be 
regulated  at  will. 

By  a  series  of  experiments  the  relations  between  the  speed  of  the  machine  and 
the  velocity  of  the  current  on  the  one  hand  and  the  size  of  the  soil  particles  on  the 
other  were  carefully  worked  out.  From  the  data  obtained  diagrams  are  plotted  and 
formulas  are  deduced  for  definitely  determining  these  relations. 

In  the  actual  operation  of  the  machine  10  gm.  of  soil  is  thoroughly  disintegrated 
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by  shaking  or  boiling  for  half  a  day  or  more.  The  soil  is  then  rinsed  into  the  nar- 
rower of  a  series  of  gravity  elutriators  (of  the  Schone  type),  while  a  slow  stream  of 
water  flows  through  to  prevent  the  sediment  from  choking  the  tube.  After  all  the 
soil  has  been  transferred  the  stream  is  turned  on  to  a  velocity  of  nearly  37.09  cc.  per 
minute.  When  the  larger  part  of  the  fine  material  has  been  removed  the  current  is 
turned  on  to  the  full  strength  of  37.09  cc.  per  minute  required  to  separate  particles 
of  0.0316  to  0.1  mm.  in  diameter.     The  overflow  from  the  narrower  elutriator  passes 


Fig.  6. — Yoder's   centrifugal   elutriator; 


vertical   section.     (From   U.  S.  Dept.  of  Agr.,   Bureau  of 

Soils  Bui.  '24.) 


into  the  wider  elutriator  and  thence  into  a  beaker  for  further  use  in  the  centrifugal 
elutriator. 

The  first  300  to  600  cc.  of  the  muddy  water  from  the  gravity  elutriator  containing 
nearly  all  the  fine  clay  is  collected,  and  while  the  gravity  elutriation  is  being  com- 
pleted this  water  is  run  through  the  centrifugal  elutriator  at  the  speeds  required  for 
the  separation  of  the  finest  grade  (0.001  mm.  particles),  namely,  with  a  current  of 
43.75  cc.  per  minute  and  a  centrifuge  speed  of  1,888  revolutions  per  minute.  The 
muddy  water  thus  obtained  contains  most  of  the  fine  clay,  a  small  portion  being  car- 
ried down  to  the  bottom  of  the  bottle  with  the  coarser  sediment.     This  sediment  is 


Fig.  7. — Centrifugal  elutriator  bottle;  longitudinal  section. 

Soils  Bui.  24.) 


(From  U.  S.  Dept.  of  Agr.,  Bureau  of 


thoroughly  shaken  up  with  more  of  the  muddy  water  from  the  gravity  elutriator 
and  all  is  put  through  the  machine  at  such  a  speed  of  centrifuge  and  water  flow  as 
will  give  a  separation  of  the  0.01  mm.  particles,  namely,  91.46  cc.  and  404  revolu- 
tions per  minute. 

When  the  muddy  water  has  all  passed  through,  followed  by  a  little  rinsing  water, 
the  machine  is  stopped.  The  sediment  will  be  found  to  be  so  firmly  imbedded  in 
the  bottom  of  the  elutriator  bottle  that  the  muddy  water  can  be  poured  off  from  it. 
The  sediment  is  then  shaken  up  in  150  to  200  cc.  of  clear  water  and  run  through  the 
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machine  at  the  same  speed  a  second  time.  Thus  freed  from  the  finer  grades  it  is 
transferred  with  a  little  clear  water  to  a  weighed  dish  and  is  dried  and  weighed  as 
coarse  silt.  The  muddy  water  from  this  elutriation  is  run  through  the  machine  at 
such  speed  of  centrifuge  and  water  current  as  will  effect  the  separation  of  the  next 
size  of  particles,  0.00316  mm.,  namely,  95.73  cc.  and  1,148  revolutions  per  minute. 
The  sediment  is  shaken  up  once  and  run  through  at  the  same  speed,  then  collected 
and  weighed  as  medium  silt. 

In  a  similar  manner  separation  is  made  at  the  required  speed  of  the  fine  silt,  0.001 
mm.  particles.  The  material  remaining  in  suspension  at  the  end  of  the  process  is  pre- 
cipitated by  the  addition  of  a  solution  of  sodium  chlorid  (50  cc.  of  saturated  brine  to 
1  liter  <  >f  the  water  containing  suspended  material ) .  After  standing  4  hours,  or  better 
over  night,  the  water  is  siphoned  off,  the  sediment  collected,  dried,  and  weighed,  and 
the  salt  in  it  determined  volumetrically  with  silver  nitrate  solution  (1  cc.  equivalent 
toO.Olgm.  NaCl). 

From  the  results  of  a  series  of  tests  of  the  apparatus  under  a  variety  of  conditions 
the  conclusion  is  drawn  that  "the  advantages  which  the  writer  thinks  should  com- 
mend this  new  machine  for  the  mechanical  analysis  of  soils  are  the  rapidity  with 
which  separations  can  be  completed  and  the  small  sizes  of  grains  which  can  be 
separated  and  estimated.  Very  great  accuracy  is  not  claimed  for  the  method,  and 
indeed  such  can  hardly  be  claimed  for  any  method  yet  proposed.  It  is  the  opinion 
of  the  writer  that  very  great  refinement  in  the  determinations  of  the  several  grades 
of  soil  particles  has  but  little  value  above  that  in  determinations  which  are  accurate 
within  one  or  two  per  cent." 

The  effect  of  soil  sterilization  upon  the  development  of  plants,  C.  Schulzk 
(Jahresber.  Ver.  Vertreter  Angew.  Bol,  1  (1903),  pp.  37-44;  abs.  in  Bot.  Centbl,  95 
(1904),  No.  22,  p.  586). — On  account  of  the  fact  that  many  experiments  are  carried 
on  in  soil  sterilized  by  heat,  the  author  has  investigated  the  effect  of  high  tempera- 
tures on  the  soil  compounds.  It  was  found  that  a  sterilizing  temperature  affects  the 
decomposition  products  of  some  soils  in  a  way  that  is  detrimental  to  plant  growth, 
in  some  of  the  experiments  the  plants  proving  exceedingly  sensitive  to  the  changes 
produced.  On  the  other  hand,  sterilization  of  soil  by  fi^at  results  in  the  liberation 
of  soil  compounds,  especially  the  insoluble  nitrogen  compounds,  resulting  in  a  greatly 
increased  growth  of  the  plant  when  compared  with  plants  grown  in  normal  soils. 

An  artificial  root  for  inducing  capillary  movement  of  soil  moisture,  L.  J. 
Briggs  and  A.  G.  McCall  (Science,  n.ser.,  20  (1904),  No.  513,  pp.  566-569) .—The 
apparatus  here  described  was  devised  for  the  purpose  of  studying  the  rate  at  which  a 
plant  is  able  to  secure  water  from  a  soil.  It  consists  of  a  Pasteur-Chamberland  filter 
tube  connected  by  means  of  a  short  piece  of  lead  tubing  to  a  2-liter  bottle  exhausted 
to  pressure  equal  to  the  vapor  pressure  of  water.  The  filter  tube  is  buried  in  the  soil 
which  is  to  be  studied,  but  preparatory  to  doing  this  "a  core  of  soil  is  removed  by 
means  of  a  tube,  the  external  diameter  of  which  is  equal  to  that  of  the  smaller  end 
of  the  porcelain  tube.  The  filter  tube  is  slightly  conical  in  form,  so  that  when  it  is 
forced  into  this  hole  a  good  capillary  connection  is  established  between  the  walls  of 
the  tube  and  the  soil." 

In  the  investigations  reported  "the  apparatus  was  usually  allowed  to  stand  for 
about  24  hours,  when  the  exhausted  bottle  was  detached  and  the  water  which  had 
been  drawn  into  the  apparatus  removed  and  measured.  The  porcelain  tube  was  not 
disturbed  in  removing  the  water,  which  was  drawn  into  a  small  flask  by  suction 
through  a  fine  tube  extending  to  the  bottom  of  the  porcelain  tube.  The  apparatus 
was  then  immediately  put  together  again  and  exhausted  by  means  of  an  aspirator. 

"The  water  thus  removed  not  only  represents  the  amount  of  water  which  the  soil 
has  supplied  to  the  tube  during  the  preceding  period  of  24  hours,  but  it  appears  to 
be  identical  in  concentration  and  composition  with  the  soil  solution  from  which  the 
plant  obtains  its  food.     Therefore,  the  determination  of  the  amount  and  composition 
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of  its  soluble  material  gives  us  at  once  the  concentration  and  composition  of  the  soil 
solution.  The  apparatus  thus  provides  a  simple  means  of  studying  the  changes 
which  take  place  in  the  solution  from  which  plants  obtain  their  mineral  food.  .  .  . 

"The  [average]  rate  of  translocation  of  the  soil  moisture  into  the  tube,  at  the 
beginning  of  the  experiment  [June  7-8],  after  a  heavy  rain,  was  8.9  gm.  per  hour. 
It  fell  steadily  during  the  next  two  weeks  to  about  1  gm.  per  hour.  Heavy  rains  on 
July  1  brought  the  rate  up  to  an  average  of  13.7  gm.  per  hour  for  the  24-hour  period, 
after  which  it  fell  to  1.5  gm.  per  hour  on  July  7,  and  so  on." 

It  is  claimed  that  the  studies  made  with  this  apparatus  indicate  that  it  provides 
"  (1)  a  means  of  determining  the  rate  at  which  water  can  be  supplied  by  a  soil  to  an 
artificial  root,  by  means  of  which  a  capillary  pull  is  exerted  upon  the  soil  moisture  of 
any  desired  magnitude  up  to  1  kg.  per  square  centimeter.  This  makes  possible  the 
comparison  of  rates  of  capillary  movement  in  different  soils  under  field  conditions. 

"  (2)  A  simple  method  of  removing  a  portion  of  soil  moisture  with  the  dissolved 
substances  which  it  contains,  thereby  enabling  a  study  of  the  concentration  and  com- 
position of  the  soil  solution  under  different  field  conditions. 

"The  apparatus  has  the  disadvantage  of  being  able  to  remove  water  from  the  soil 
only  when  the  latter  is  comparatively  moist;  in  other  words,  it  fails  to  give  informa- 
tion regarding  the  rate  of  movement  of  soil  moisture  during  conditions  approximat- 
ing a  drought.  Experiments  are  now  in  progress  with  a  view  to  extending  the  range 
of  the  apparatus." 

An  artificial  root  for  inducing-  capillary  movement  of  soil  moisture,  F.  H. 
King  (Science,  n.  ser.,  20  (1904),  No.  516,  pp.  680,  681). — A  note  on  the  above  article, 
which  raises  the  question  whether  the  evidence  presented  by  the  author  "is  suf- 
ficiently conclusive  to  warrant  the  views  there  expressed,  or  [whether]  they  have 
succeeded  in  devising  an  artificial  root  which,  in  any  essential  way,  can  be  said  to 
represent  or  measure  the  natural  movement  of  soil  moisture  in  a  soil  toward  an  active 
root." 

It  is  pointed  out  that  "even  if  the  author's  conclusions  be  not  correct  regarding 
the  cause  of  the  flow  of  water  in  the  experiment,  the  line  of  investigation  is  impor- 
tant in  that  it  has  provided  a  means  of  securing  water  from  field  soils,  perhaps,  in  a 
somewhat  more  concentrated  condition  than  occurs  in  natural  drainage,  and  permits 
the  sample  to  be  taken  where  its  history  may  be  very  definitely  known;  and  it  is  to 
be  hoped  that  they  and  others  will  apply  the  method  in  investigating  the  character 
of  soil  extracts  thus  obtained."  It  is  regarded  as  extremely  doubtful,  however, 
whether  "either  the  concentration  or  the  composition  of  solutions  so  procured  will 
be  found  to  be  the  same  as  that  which  closely  invests  the  soil  grains  or  the  root  hairs 
at  the  same  place  and  time." 

Soil  moisture  studies,  C.  H.  Kyle  (Industrialist,  30  (1904),  No.  35,  pp.  567-580, 
fig.  1). — This  article  gives  the  results  of  a  study  of  the  moisture  conditions  during  the 
summer  of  1903  in  soil  under  different  methods  of  culture  and  crop  rotation. 

"The  method  employed  in  determining  the  amount  of  moisture  in  the  soil  is  the 
gravity  method.  Samples  of  the  soil  of  the  field  or  plat  under  experiment  are  taken 
in  foot  sections  to  the  depth  of  6  ft.,  and  each  sample,  on  being  removed,  is  placed  in 
a  separate  tray  and  covered  at  once,  so  as  to  prevent  loss  of  moisture.  In  order  to 
obtain  an  average  sample  four  (duplicate)  samples  are  usually  taken,  at  some  dis- 
tance apart,  of  each  of  the  first  2  ft.  and  two  samples  are  taken  of  each  of  the  remain- 
ing 4  ft.,  all  samples  for  the  same  foot  being  placed  in  the  same  tray. 

"These  trays  are  made  of  heavy  tin,  with  closely  fitting  lids  of  the  same  material. 
They  are  12  in.  long,  4  in.  wide,  and  3  in.  deep.  Each  tray  has  a  number  stamped 
on  its  two  sides,  one  end,  and  the  lid,  so  that  while  in  the  field  it  is  only  necessary 
to  keep  a  record  of  the  foot  from  which  the  sample  is  taken  and  the  number  of  the 
tray  in  which  the  sample  is  placed.  Each  tray  on  being  filled  is  placed  in  a  large, 
galvanized-iron  chest  or  trunk,  made  for  the  purpose.  Each  chest  holds  sixteen 
trays.     When  all  of  the  samples  are  secured  the  chests  are  carried  to  the  laboratory 
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and  each  tray  is  carefully  wiped  with  a  cloth  and  then  weighed  upon  a  torsion  bal- 
ance, which  weighs  accurately  to  one-tenth  of  a  grain.  After  removing  the  lids  the 
trays  are  placed  in  a  large  drying  oven,  and  there  heated  for  from  18  to  24  hours,  or 
until  the  temperature  in  the  oven  becomes  reasonably  constant  at  about  110°  C, 
when  the  weighing  is  repeated,  and  from  these  two  weighings  and  the  weight  of  the 
tray  the  per  cent  of  moisture  is  figured,  with  the  dry  weight  of  the  soil  used  as  a 
basis." 

The  variations  in  the  moisture  content  of  fall-plowed,  spring-plowed,  and  unplowed 
land,  and  in  soils  under  various  crops  and  crop  rotation,  cultivated  in  different  ways, 
especially  as  regards  depth  and  frequency,  were  studied  by  this  method.  The  results 
are  reported  in  detail,  but  are  somewhat  inconclusive  at  this  stage  of  the  investigations. 

The  mechanical  analysis  of  soils,  J.  G.  McIntosh  (Chem.  News,  90  (1904),  No. 
2333,  p.  80). — Tests  of  the  methods  of  mechanical  analysis  of  Nobel,  Schloesing,  and 
Masure  are  reported  to  show  that  they  give  very  discordant  results  on  the  same 
sample  of  soil.  The  author  claims  that  "the  data  afforded  by  a  mere  mechanical 
analysis  of  the  soil  tells  nothing  either  to  the  chemist  or  farmer." 

Micro-organisms  of  soil  and  human  welfare,  T.  J.  Burrill  (Science,  n.  ser.,  20 
(1904),  No.  509, pp.  426-434).— -This  is  the  presidential  address  read  at  the  Buffalo 
meeting  of  the  American  Microscopical  Society  August  24,  1904,  and  briefly  discusses 
the  characteristics  of  soil  micro-organisms  and  their  relation  to  rock  disintegration, 
nitrification,  and  fixation  of  nitrogen  alone  or  in  symbiosis  with  leguminous  plants. 
The  dependence  of  soil  fertility  and  consequently  man's  prosperity  and  welfare  upon 
the  activities  of  soil  organisms  is  emphasized. 

The  comparative  nitrifying  power  of  soils,  S.  F.  Ashby  (Jour.  Chem.  Soc. 
[London],  85  (1904),  No.  502,  pp.  1158-1170). — This  is  a  preliminary  report  on  inves- 
tigations made  with  a  view  to  finding  a  trustworthy  method  for  comparing  the  activity 
of  nitrification  in  different  soils.  The  method  employed  in  the  studies  here  reported 
consisted  in  taking  a  large  sample  of  soil  at  a  constant  depth,  drying  and  pulverizing 
the  sample  to  secure  uniformity,  seeding  a  very  small  quantity  (0.2  gm. )  in  a  dilute 
sterilized  culture  solution  of  constant  depth,  incubating  at  constant  temperature 
until  nitrification  had  made  moderate  progress  in  the  least  active  solution,  and  cal- 
culating the  results  as  parts  per  hundred  of  total  nitrogen  nitrified. 

The  results  show  that  the  method  gave  reasonably  concordant  nitrifying  power  in 
soil  from  different  parts  of  the  same  field,  that  equal  seedings  from  the  same  sample 
had  similar  nitrifying  power,  that  the  loss  of  nitrogen  by  denitrification  and  volatili- 
zation of  ammonia  during  incubation  was  minimized,  that  the  incubation  period  was 
about  30  days,  and  that  a  comparative  nitrifying  power  was  found  in  the  soils  tested 
which  agreed  with  that  which  might  be  inferred  from  their  known  history. 

Some  essential  soil  changes  produced  by  micro-organisms,  S.  F.  Edwards 
(Michigan  Sta.  Bui.  218,  pp.  25-30,  fig.  1). — "The  object  of  this  bulletin  is  to  review 
simply  and  briefly  the  present  knowledge  of  soil  bacteriology  in  its  relation  to 
agriculture  with  a  view  to  emphasizing  the  close  relationship  between  bacteriologic 
principles  and  the  common  operations  of  tilling  the  soil."  It  explains  the  conditions 
essential  to  bacterial  activity  and  describes  the  processes  of  ammonification,  denitri- 
fication, nitrification,  and  fixation  of  nitrogen,  as  well  as  other  changes  brought 
about  in  the  soil  by  micro-organisms. 

Soil  management,  E.  W.  Hilgard  (Science,  n.  ser.,  20  (1904),  -ZVb.  514,  pp-  605- 
608). — A  review  of  three  papers  by  F.  H.  King,  published  by  the  author  with  per- 
mission of  the  Secretary  of  Agriculture,  and  containing  reports  of  investigations 
conducted  while  the  author  was  connected  with  the  Bureau  of  Soils  of  this 
Department. 

A  contribution  to  the  study  of  the  culture  of  alkali  soils,  A.  Guyader 
(Bui.  Dir.  Agr.  et  Com.  [Tunis'],  9  (1904),  No.  32,  pp.  451-461). — A  review  of  litera- 
ture on  this  subject  with  applications  to  Tunisian  conditions. 
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Investigations  relative  to  the  use  of  nitrogenous  materials,  E.  B.  Voorhees 
(New  Jersey  Stas.  Rpt.  1003,  pp.  148-184)- — This  is  a  report  of  progress  in  a  series  of 
investigations  which  has  been  carried  on  by  the  station  for  several  years  (E.  S.  R.,  15, 
p.  128).  The  questions  studied,  the  methods  pursued,  and  the  data  recorded  are  of 
the  same  character  as  in  previous  investigations.  The  crop  used  in  the  experiments 
here  reported  was  timothy. 

The  relative  availability  of  the  different  nitrogenous  fertilizing  materials  experi- 
mented with  during  the  years  1898  to  1902  is  summarized  in  the  following  table: 

Relative  availability  of  nitrogen  in  different  fertilizing  materials. 


Corn, 
1898. 

Oats, 
1899. 

Oats  and 

millet, 

1899. 

Oats, 
1900. 

Oats  and 
corn, 
1900. 

Wheat, 
1901. 

Timothv, 
1902.  * 

Per  cent. 

100.0 

99.5 

95.4 

16.8 
37.9 
49.7 
50.4 

Per  cent. 

100.0 

72.9 

58.5 

12.0 
12.1 
58.2 
20.0 

Per  cent. 
100.0 
77.9 

61. 3 

43.1 
46.4 
88.4 
33.0 

Per  cent. 
100.0 
99.2 

68.3 

14.2 

9.7 

40.1 

28.9 

Per  cent. 
100.0 

87.7 

73.1 

26.4 
22.0 
51.5 
35.9 

Per  cent. 
100.0 
91.0 

75.7 

31.1 
24.4 
30.8 
19.9 

Per  cent. 
100.0 

38.3 

Dried  blood 

or  54.4 
34.6 

or  56. 9 
63.0 

Solid  manure,  leached 

Solid  and  liquid,  fresh 

Solid  and  liquid,  leached 

56.1 
47.2 
69.5 

In  these  experiments  the  analytical  study  of  the  nitrogen  content  of  the  crop  has 
been  supplemented  by  a  study  of  the  nitrogen  content  of  the  corresponding  soils  with 
a  view  to  determining  the  income  and  outgo  of  nitrogen.  The  method  of  taking  and 
treating  the  soil  samples  for  the  determination  of  nitrogen  is  described. 

From  the  results  obtained  in  these  studies  of  the  nitrogen  content  of  the  soil  and 
of  the  plant  the  general  conclusion  is  drawn  "that  the  presence  of  soluble  nitro- 
gen compounds  at  the  beginning  of  the  season  allows  a  more  economical  use  of  the 
soil  nitrogen,  and  that  nitrate  is  of  greater  value  in  this  respect  than  any  other  form 
of  nitrogen,  because  of  its  greater  solubility  and  the  greater  ease,  therefore,  with 
which  it  diffuses  through  the  soil." 

The  use  of  fertilizers;  a  review  of  the  results  of  experiments  with  nitrate 
of  soda,  E.  B.  Voorhees  (Neiv  Jersey  Stas.  Rpt.  1903,  pp.  185-214). — A  reprint  of 
Bulletin  172  of  the  station  (E.  S.  R.,  16,  p.  245). 

Extraction  and  industrial  treatment  of  Peruvian  guano,  E.  Leplae  (Rev. 
Gen.  Agron.  [Louvam\,  13  (1904),  No.  7-8,  pp.  289-320,  figs,  13).—  The  origin  of  the 
guano  deposits  and  the  history  of  their  exploitation  are  briefly  reviewed.  The 
decline  of  the  industry  due  to  exhaustion  of  the  deposits  and  a  recent  revival 
of  interest  in  the  subject  due  to  partial  renewal  of  the  deposits  and  improvement  of 
methods  of  handling  the  material  are  also  noted. 

Sulphate  of  ammonia  in  agriculture,  J.  Graftiau  (Le  sulfate  d'ammoniaque 
en  agriculture.  Antwerp:  Laporte  &  Dosse,  1904,  pp-  79). — A  summary  of  informa- 
tion regarding  the  value  and  use  of  sulphate  of  ammonia  as  a  source  of  nitrogen  for 
different  soils  and  crops.  The  author  believes  that  when  sulphate  of  ammonia  is 
compared  with  nitrate  of  soda  under  all  conditions  it  is  not  possible  to  draw  general 
conclusions  as  to  the  superiority  of  one  over  the  other,  much  less  to  establish  a  for- 
mula for  their  relative  value. 

Report  of  analyses  of  commercial  fertilizers  for  the  spring  and  fall  of 
1903,  W.  H.  Jordan,  L.  L.  Van  Slyke,  and  W.  H.  Andrews  (New  York  State  Sta.  Bui. 
252,  pp.  191-268).— The  results  of  analyses  of  540  different  brands  of  fertilizers  are 
reported.  Of  these,  377  were  complete  fertilizers  in  which  the  total  nitrogen  varied 
from  0.14  to  8.32  per  cent,  averaging  2.11  per  cent;  the  water-soluble  nitrogen  from 
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0  to  8.91  per  cent,  averaging  1.02  per  cent;  the  available  phosphoric  acid  from  0.06 
to  15.50  per  cent,  averaging  8.50  per  cent;  the  potash  from  0.03  to  13.33  per  cent, 
averaging  4.78  per  cent.  In  62  out  of  the  377  brands  examined  the  potash  was  in  the 
form  of  sulphate  free  from  excess  of  chlorids.  The  average  amounts  of  nitrogen, 
available  phosphoric  acid,  and  potash  exceeded  the  guaranteed  averages  by  0.07  per 
cent,  0.83  per  cent,  and  0.23  per  cent,  respectively.  The  average  retail  selling  price 
of  the  fertilizers  was  $26.60;  the  retail  cost  of  the  separate  ingredients  unmixed, 
$19.64. 

Analyses  and  valuations  of  fertilizers,  J.  P.  Street,  W.  P.  Allen,  and  V.  J. 
Carberry  (New  Jersey  Stas.  Rpt.  1903,  pp.  19-75). — This  is  a  reprint  of  Bulletin  168 
of  the  station  (E.  S.  R.,  15,  p.  571)  with  the  addition  of  a  list  of  manufacturers 
whose  goods  were  sampled  and  analyzed  during  1903,  data  relating  to  the  wholesale 
prices  of  fertilizing  materials  in  New  York  during  different  months  of  the  year  1902 
and  valuations  for  1903,  and  analyses  of  6  samples  of  fertilizers  received  too  late  to 
be  included  in  Bulletin  168. 

Fertilizer  analyses,  F.  W.  Robison  (Michigan  Sta.  Bui.  211,  pp.  23). — Analyses 
of  fertilizers  examined  under  State  laws  during  1904  are  reported,  with  notes  on  the 
objects  of  the  inspection  and  on  the  nature  and  use  of  fertilizers  and  manures. 

Analyses  of  commercial  fertilizers  and  manurial  substances,  C.  A.  Goess- 
mann  (Massachusetts  Sta.  Bui.  100,  pp.  30). — Analyses  of  samples  of  commercial 
fertilizers  secured  in  the  course  of  the  regular  inspection  and  of  miscellaneous 
materials  sent  to  the  station  for  examination,  including  wood  ashes,  lime  ashes, 
nitrate  of  soda,  cotton-seed  meal,  dried  blood,  high-grade  sulphate  of  potash,  carbonate 
of  potash,  sulphate  of  potash-magnesia,  dissolved  boneblack,  burned  bone,  phos- 
phatic  slag,  tankage,  ground  bone,  dry  ground  fish,  wool  waste,  mill  waste,  factory 
waste,  sheep  manure,  liquid  manure,  compound  fertilizers,  and  soils.  A  schedule  of 
trade  values  for  1903  and  1904  is  given. 

FIELD  CROPS. 

Field  experiments  at  Lauchstadt,  W.  Schneidewind  et  al.  (Landw.  Jahrb., 
33  (1904),  No.  2,  pp.  165-250,  273-334,  pis.  6).—  The  fifth  report  of  the  station  pre- 
senting the  results  obtained  in  1902  and  1903.  The  results  of  previous  years  have 
been  noted  (E.  S.  R.,  14,  p.  852). 

The  average  results  of  6  years'  experiments  show  that  100  kg.  of  barnyard  manure 
was  worth  1  mark  (about  $2.50  a  ton),  its  residual  effect  being  included  in  the  valu- 
ation. The  highest  yields  of  beets  and  potatoes  were  obtained  where  the  manure 
was  applied  with  commercial  fertilizers.  The  increase  in  the  yields  of  roots  and 
tubers  due  to  the  manure  was  greatest  when  the  same  was  applied  without  the  addi- 
tion of  nitrate  of  soda,  but  the  highest  absolute  yields  were  obtained  where  the  two 
substances  were  given  together. 

With  reference  to  leaf  production,  the  reverse  sometimes  takes  place.  During  the 
seasons  favoring  the  growth  of  leaves  more  of  the  nitrogen  in  the  manure  was  used 
by  the  plants  when  applied  with  nitrate  of  soda  than  when  applied  alone.  This  is 
attributed  to  the  fact  that  the  nitrate  in  conjunction  with  the  manure  forces  the 
plants  and  consequently  lengthens  the  vegetative  period,  which  results  in  a  greater 
nitrogen  consumption  than  where  the  manure  is  applied  alone.  This  greater  quan- 
tity of  nitrogen  is  used  in  increasing  the  amount  of  foliage  and  does  not  affect  the 
yield  of  the  roots  and  tubers.  For  this  reason  moderate  applications  of  manure  with 
the  nitrate  of  soda  in  proportion  are  considered  most  profitable.  The  use  of  about 
30,000  kg.  of  manure  per  hectare  is  recommended  for  beets,  and  from  20,000  to  30,000 
kg.  for  potatoes.  Fresh  manure  was  not  used  in  these  experiments,  and  the  results 
given,  therefore,  were  not  influenced  by  the  action  of  denitrifying  bacteria. 
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Experiments  in  the  preservation  of  barnyard  manure  by  means  of  chemicals  gave 
negative  results,  and  the  authors  recommend  keeping  manure  moist  and  well  packed 
under  cover,  or  using  peat  and  soil  to  prevent  deterioration. 

Green  manuring  with  peas,  beans,  and  vetches  after  summer  or  winter  barley  gave 
good  results  with  beets,  but  was  less  effective  with  potatoes.  This  result  is  consid- 
ered due  to  the  shorter  period  of  growth  of  the  potato  and  its  lower  nitrogen  require- 
ments, and  also  to  the  cultural  conditions  of  the  crop,  which  favor  the  accumulation 
of  available  nitrogen  in  the  soil  during  the  vegetative  period  to  a  greater  extent  than 
is  the  case  with  beets  and  cereals. 

A  number  of  plats  received  no  nitrogen,  and  although  the  experiments  have  been 
in  progress  for  several  years  the  yields  have  not  diminished,  and  the  same  quantities 
of  nitrogen  have  been  taken  up  by  the  plants  during  the  different  years.  Beets, 
potatoes,  and  wheat  have  given  comparatively  high  yields,  while  barley  after  the 
beets,  which  draw  heavily  upon  soil  fertility,  gave  the  lowest  yield. 

For  the  Lauchstadt  soil  the  following  quantities  of  nitrogen  per  hectare  are  recom- 
mended: For  sugar  beets  (1)  60  to  75  kg.  in  two  applications,  either  both  in  the  form 
of  nitrate  of  soda  or  the  first  one  as  ammoniacal  superphosphate,  and  if  barnyard 
manure  was  applied  the  year  before  the  application  should  be  a  little  less;  (2) 
40,000  kg.  of  barnyard  manure  and  200  kg.  of  nitrate  of  soda,  or  preferably  30,000 
kg.  of  barnyard  manure  and  from  200  to  300  kg.  of  nitrate  of  soda;  (3)  green  manur- 
ing and  from  200  to  300  kg.  of  nitrate  of  soda.  For  potatoes  (1)  45  kg.  in  the  form 
of  nitrate  of  soda  and  ammoniacal  superphosphate;  (2)  30,000  kg.  of  barnyard 
manure  and,  if  the  same  is  of  jjoor  quality,  from  100  to  200  kg.  of  nitrate  of  soda  in 
addition.  For  winter  wheat  (1)  20  kg.  of  ammoniacal  nitrogen  given  in  the  fall;  (2) 
the  second  spring  after  applying  barnyard  manure,  a  top-dressing  of  100  to  150  kg. 
'  of  nitrate  of  soda,  and  the  third  spring  a  top-dressing  of  200  kg.  of  nitrate  of  soda. 

For  barley,  the  first  year  following  a  heavy  application  of  manure  no  nitrogen 
should  be  given;  the  second  year  20  kg.,  and  the  third  year  from  20  to  30  kg.  of 
ammoniacal  nitrogen  should  be  applied.  For  oats,  the  second  year  after  manuring 
30  kg.,  and  the  third  year  45  kg.,  partly  in  the  form  of  ammoniacal  nitrogen.  A 
top-dressing  of  sulphate  of  ammonia,  especially  on  highly  calcareous  soils,  was  not 
found  beneficial,  and  the  results  indicated  that,  in  order  to  prevent  the  loss  of  nitro- 
gen through  the  volatilization  of  ammonia,  this  substance  should  be  mixed  with 
ammoniacal  superphosphate  and  worked  into  the  soil  immediately  upon  application. 

Phosphoric  acid  increased  the  yields  but  little  and  proved  unprofitable  when  used 
with  barnyard  manure.  Heavy  applications  on  plats  receiving  no  barnyard  manure 
were  also  unprofitable,  and  it  is  concluded  that,  for  beets  and  potatoes  grown  without 
barnyard  manure,  from  50  to  60  kg.,  and  for  cereals,  under  the  same  conditions,  from 
40  to  50  kg.  of  phosphoric  acid  per  hectare  is  sufficient  for  the  particular  soil. 

Potash  was  effective  wherever  the  crops  were  grown  without  the  use  of  barnyard 
manure.  Annual  applications,  however,  are  not  recommended  on  account  of  the 
injurious  effect  upon  the  mechanical  condition  of  the  soil  which  is  likely  to  result. 
Of  the  different  crops  the  potato  showed  the  greatest  potash  requirements.  The  fol- 
lowing quantities  of  potash  per  hectare  are  recommended:  Potatoes,  300  kg.  of  40 
per  cent  potash  salt;  beets,  300  kg.  of  40  per  cent  potash  salt,  or  from  800  to  1,000  kg. 
of  kainit;  cereals,  from  400  to  500  kg.  of  kainit.  The  potash  in  sugar-house  refuse 
was  much  less  effective  than  that  in  40  per  cent  potash  salt. 

The  roots  of  fodder  beets  removed  the  greatest  quantity  of  potash  from  the  soil  as 
compared  with  potatoes  and  sugar  beets,  the  potatoes  removing  much  more  than 
the  beets.  The  leaves  of  the  sugar  beets  contained  more  potash  than  the  leaves 
of  the  other  root  crops.  On  soil  receiving  only  commercial  fertilizers  with  no 
potash,  sugar  beets  removed  225  kg.  of  potash  per  hectare,  and  potatoes  only 
44  kg.  This  result  shows  that  the  sugar  beet  is  better  adapted  than  the  potato 
to  the  use  of  the  potash  in  the  soil,  and  it  also  explains  why  the  potato  has 
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such  a  high  potash  fertilizer  requirement.  The  largest  quantities  of  sodium  were 
taken  up  by  the  fodder  beets,  the  contents  of  the  roots  being  especially  high.  The 
roots  of  sugar  beets  contained  but  little  sodium,  practically  the  entire  quantity 
taken  up  by  the  plant  being  found  in  the  leaves.  The  potatoes  contained  a  very 
small  quantity  of  this  element,  whether  the  soil  was  fertilized  with  barnyard 
manure,  potash  salts,  or  with  nitrate  of  soda.  Chlorin  was  most  extensively  use'd  by 
the  fodder  beets,  and  also  in  comparatively  large  quantities  by  the  potatoes.  The 
roots  of  the  sugar  beets  were  very  low  in  chlorin,  nearly  all  of  it  taken  up  being 
found  in  the  leaves.  The  fodder  beets  responded  most  readily  to  the  use  of  crude 
potash  salts,  which  contain  a  large  quantity  of  sodium. 

The  square-head  varieties  of  wheat  gave  the  highest  yields  wherever  they  survived 
the  winter.  In  general,  these  varieties  are  not  very  resistant  to  the  cold  season,  and 
improvement  by  breeding  to  overcome  this  defect  is  recommended.  The  following 
varieties  of  cereals  gave  good  results:  Winter  rye — Petkus  and  Heine  Zeeliinder. 
Winter  barley — Bestehorn  Giant  and  Groningen.  Summer  barley — Svalof  Chevalier, 
Heine  Chevalier,  Hanna,  and  Goldthorpe.  Oats — Strube,  Ligowo,  Leutewitzer  Yel- 
low, and  Beseler  No.  III.  Potatoes — Cimbal  Primel,  Cimbal  Yellow-Fleshed  Table 
potato,  Ella,  Cimbal  Early  Prolific,  Rosalind,  and  Up-to-Date. 

The  total  dry  matter  produced  per  hectare  in  the  roots  of  fodder  and  sugar  beets 
was  about  the  same,  but  when  taking  the  leaves  into  consideration  the  larger  quan- 
tity was  produced  by  the  sugar  beets.  Fodder  beets  planted  9xl4j  in.  produced 
more  dry  matter  than  those  planted  12x18  in. 

Field  experiments  in  Staffordshire  and  Shropshire  and  at  the  Harper- 
Adams  Agricultural  Colleg'e,  Newport  Salop  (Joint  Rpt.  1903,  pp.  25). — At  the 
college  the  results  of  manuring  meadow  land  in  1903  showed  that  a  complete  dressing 
of  commercial  fertilizers  gave  the  best  results,  although  incomplete  applications  also 
increased  the  crop.  Potash  fertilizers  did  not  cause  a  marked  increase  in  yield  of  the 
herbage,  but  they  materially  improved  its  quality.  The  largest  net  profits,  amount- 
ing to  £1  17s.  2d.  per  acre,  was  obtained  from  an  application  of  1.7  cwt.  of  nitrate 
of  soda,  2i  cwt.  of  superphosphate,  and  J  cwt.  of  sulphate  of  potash. 

A  test  was  made  of  12  varieties  of  oats,  including  the  white,  yellow,  and  black 
types.  New  Abundance,  a  white  oat,  is  considered  the  best  variety,  its  yield  in  both 
grain  and  straw  being  very  good.  Heine  German  Prolific  gave  the  largest  yield,  but 
its  grain  was  not  equal  to  that  of  New  Abundance  in  quality.  Among  the  black  oats 
Excelsior  gave  promising  results,  but  its  straw  was  very  stiff  and  coarse. 

Fourteen  varieties  of  mangels,  including  the  Yellow  Globe,  Golden  Globe,  Golden 
Tankard,  and  Sugar  Mangel  types  were  grown  for  comparison.  Carter  Windsor,  a 
Yellow  Globe  variety,  led  with  a  yield  of  44  tons  4  cwt.  per  acre.  The  average 
yields  for  the  Yellow  Globe,  Golden  Globe,  Golden  Tankard,  and  Sugar  Mangel 
varieties  were  39.5,  28.75,  28.5,  and  27.5  tons  per  acre,  respectively.  Each  type 
produced  3.5  tons  of  dry  matter  per  acre,  with  the  exception  of  the  Golden  Globe 
varieties,  which  produced  only  3  tons. 

»  In  a  fertilizer  experiment  the  largest  increase  in  the  yield  of  mangels,  10  tons  17 
cwt.,  was  obtained  from  an  application  consisting  of  15  tons  of  barnyard  manure,  3 J 
cwt.  of  dissolved  bone,  1  cwt.  each  of  sulphate  of  ammonia  and  nitrate  of  soda,  and 
4  cwt.  of  salt  per  acre.  The  addition  of  4  cwt.  of  salt  proved  beneficial.  Potash  was 
not  very  effective.  Fifteen  tons  of  barnyard  manure  per  acre  seemed  an  average 
dressing  for  this  crop.     Home-mixing  of  the  fertilizers  was  found  profitable. 

Among  different  fungicides,  Bordeaux  mixture  proved  to  be  the  most  effective  in 
the  prevention  of  finger-and-toe  disease  in  swedes  and  turnips.  Lime  did  not  seem 
very  effective. 

In  fertilizer  experiments  with  swedes  in  Shropshire  barnyard  manure  gave  an 
increase  over  commercial  fertilizers,  and  the  need  of  this  crop  for  phosphates  was 
clearly  shown.  In  this  test  also,  home-mixing  of  the  commercial  fertilizers  proved 
profitable  as  compared  with  the  purchase  of  ready-mixed  fertilizers. 
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In  Staffordshire  the  results  of  experiments  on  manuring  meadows  show  that  a 
complete  commercial  fertilizer  was  most  effective,  being  followed  by  barnyard 
manure  at  the  rate  of  12  tons  per  acre  annually.  The  use  of  lime  was  not  profitable. 
Barnyard  manure  gave  a  large  increase  in  yield  in  every  case,  while  nitrate  of  soda, 
basic  slag,  and  kainit,  applied  singly,  were  not  always  effective. 

In  a  variety  test  with  potatoes,  Scottish  Triumph  and  Up-to-Date  gave  the  best 
yields.  Up-to-Date,  however,  is  regarded  as  a  variety  showing  signs  of  deterioration. 
Fertilizer  experiments  with  potatoes  indicated  that  an  application  of  20  tons  of  barn- 
yard manure  per  acre  is  not  so  beneficial  as  an  application  of  10  tons  with  a  complete 
mixture  of  commercial  fertilizers.  In  experiments  with  mangels  a  large  increase  of 
crop  was  obtained  by  the  substitution  of  4  cwt.  of  kainit  for  the  same  quantity  of  salt, 
and  it  was  also  shown  that  a  medium  quantity  of  barnyard  manure  given  with  a 
complete  commercial  fertilizer  is  most  profitable. 

Field  experiments  [in  Ireland],  1903  (Jour.  Dept.  Agr.  and  Tech.  Instr.  Ireland, 
4  {1904),  No.  3,  pp.  469-510). — As  in  the  2  previous  years,  Archer  Chevalier  barley 
again  produced  larger  yields  than  either  Goldthorpe  or  Standwell.  In  quality  it  was 
inferior  to  the  other  varieties  and  the  percentage  of  small  grains  was  also  higher.  It 
was  found  that  Archer  Chevalier  did  not  ripen  as  well  under  unfavorable  weather 
conditions  as  the  other  varieties,  but  the  loss  of  heads  at  ripening  was  considerably 
less.  Archer  Chevalier  needs  a  dry  soil,  while  Goldthorpe  and  Standwell  do  best  on 
rich  and  stiff  soils.  The  results  of  cooperative  fertilizer  experiments  with  barley  vary 
considerably,  and  it  is  recommended  that  farmers  consider  principally  the  results 
obtained  on  their  own  lands.  Commercial  fertilizers  proved  profitable  on  soils  in 
low  condition,  but  on  lands  in  good  condition  they  did  not  give  profitable  results. 

In  a  second  variety  test  with  barley  on  a  smaller  scale  than  the  first,  Archer  Cheva- 
lier has  in  the  2  previous  years  produced  a  larger  average  yield  than  either  Garton 
Brewers  Favorite,  Garton  Invincible,  Hallett,  Pedigree,  or  Scotch  Chevalier.  The 
Garton  varieties  were  low  in  yield,  but  in  quality  they  were  superior  to  the  Chevalier 
varieties,  and  also  seemed  to  mature  better  in  unfavorable  ripening  weather.  The 
results  of  the  fertilizer  tests  show  that  1  cwt.  of  sulphate  of  ammonia  alone  per  acre 
retarded  maturity,  but  when  given  with  3  cwt.  of  superphosphate  the  application 
produced  a  profitable  average  increase.  The  use  of  3  cwt.  of  kainit  per  acre  was  not 
satisfactory,  but  where  the  kainit  was  applied  with  superphosphate  only  the  quality 
of  the  grain  was  improved  to  such  an  extent  that,  although  the  yield  was  not  the 
best,  the  profit  was  the  largest. 

The  results  of  cooperative  fertilizer  experiments  on  meadows  for  the  season,  as  well 
as  those  for  the  2  previous  years,  indicate  that  in  the  different  soils  under  test  1  cwt. 
of  nitrate  of  soda,  2  cwt.  of  superphosphate,  and  2  cwt.  of  kainit  per  acre  can  be 
profitably  applied. 

The  report  of  the  fertilizer  experiments  with  potatoes  shows  that  20  tons  of  barn- 
yard manure  per  acre  apparently  increased  the  yield  by  5  tons  and  1  cwt.,  and  an 
application  of  15  tons  by  4  tons  and  8  cwt.  in  one  instance,  and  by  4  tons  and  5  cwt. 
in  another.  Commercial  fertilizers  applied  in  addition  to  the  lighter  dressing  of 
barnyard  manure  gave  in  all  cases  a  larger  yield  than  the  heavier  dressing  of  manure 
alone  and  also  proved  more  profitable.  Of  the  varieties  of  potatoes  grown  by  all 
the  experimenters  Up-to-Date  and  Beauty  of  Bute  produced  the  best  crops. 

Mangels  were  given  15  tons  of  barnyard  manure  per  acre  as  a  general  application 
for  a  series  of  plats,  and  in  some  instances  commercial  fertilizers  were  added.  The 
use  of  the  manure  alone  gave  a  good  profit  and  the  addition  of  a  complete  mixture 
of  commercial  fertilizers  increased  the  net  profit  by  37s.  6d.  The  substitution  of  4 
cwt.  of  salt  for  2  cwt.  of  kainit  in  the  application  proved  beneficial. 

Experiments  conducted  with  oats  have  shown  that  kainit  applied  alone  is  not 
satisfactory.  The  use  of  superphosphate  and  sulphate  of  ammonia  each  alone  resulted 
in  much  smaller  profits  than  the  use  of  the  3  substances  in  combination.     In  a  com- 
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parative  variety  test,  Goldfinder,  Canadian  Banner,  and  Waverley  led  in  productive- 
ness with  a  yield  of  22  cwt.  and  2  quarters  per  acre  each.  These  same  varieties 
ranked  first  the  year  before. 

In  experiments  with  turnips  a  complete  fertilizer  gave  better  results  than  an  incom- 
plete application.  In  a  second  experiment  10  tons  of  barnyard  manure  and  4  cwt. 
of  superphosphate  per  acre  gave  a  slightly  better  yield  than  20  tons  of  barnyard 
manure  alone.  The  yields  of  varieties  of  swedes  and  of  yellow  turnips  are  given  in 
a  table. 

Reports  of  Danish  state  plant  experiment  stations,  1903,  F.  Hansen,  K. 
Hansen,  N.  P.  Nielsen,  A.  J.  Hansen,  and  L.  Helweg  (Tidsskr.  Landbr.  Planteavl, 
11  (1904),  pp.  303-323). — An  account  of  crop  conditions  at  these  stations  during  the 
season  of  1903,  with  brief  statements  of  the  main  results  of  plant  culture  experiments 
conducted  during  the  year. — f.  w.  woll. 

On  the  growing  periods  of  crops  in  northern  Norway,  L.  P.  Nilssen  (  Tidsskr. 
Norske  Landbr.,  11  (1904),  No.  6,  pp.  235-272). — Statistics  and  other  evidence  con- 
cerning crop  production  in  northern  and  southern  Norway  were  collected  to  test  the 
hypothesis  of  Schiibeler  that,  on  account  of  the  long  summer  days  in  northern  lati- 
tudes, plants  require  a  shorter  growing  period  in  these  regions  than  they  do  farther 
south.  Data  regarding  the  time  of  sowing  and  harvesting  of  barley,  oats,  rye,  peas, 
potatoes,  and  turnips;  the  time  of  first  growth,  blossoming,  and  cutting  of  meadow 
and  timothy  grass;  blossoming  and  ripening  of  wild  berries,  and  the  fall  of  leaves  are 
presented. 

It  is  shown  that  the  shortest  growing  periods  are  found  in  the  inland  counties,  and 
that  in  general  the  time  required  to  produce  grass  ready  for  cutting,  or  to  ripen  grain 
or  potatoes,  increases  with  the  latitude  until  Finmarken  is  reached,  where  the  requi- 
site weather  conditions  for  grain  growing  are  not  found.  The  average  growing 
periods  of  various  crops  for  a  number  of  years  in  different  sections  of  Norway,  going 
from  the  south  northward,  are  shown  in  the  following  table: 

Average  growing  periods  of  crops  in  Norway. 


Section  of  country. 

Six- 
rowed 
barley. 

Oats. 

Spring 
rye. 

Peas. 

Potatoes. 

Meadows, 
turning 
green  to 
cutting. 

Timothy, 
blossoming 

to  seed 
formation. 

First 

Days. 
86.8 
92.9 
96.3 
100.9 
106.3 
103.7 

Days. 
109.3 
112.3 
117.3 
127.3 
116.2 
120.3 

Days. 
118.5 
114.4 
117.6 
115. 5 
146.0 

Days. 
120.0 
116.7 

Days. 
132.7 
130.1 
132.3 
133.8 
129.2 
104.8 

Days. 
52 
56 
66 
65 
58 
69 

Days. 
33. 5 

40.2 

Third 

38.2 

132. 5 
124.6 

40.0 

Fifth 

47.7 

61.0 

The  first  section  of  the  country  includes  the  counties  of  Smaalenene,  Jarlsberg,  and 
Laurvig;  the  second,  Akershus,  Hedemarken,  Kristian,  Buskerud,  and  Bratsberg; 
the  third,  Nedeniis,  Lister,  and  Mandal;  the  fourth,  Stavanger,  North  and  South 
Bergenhus,  and  Romsdal;  the  fifth,  North  and  South  Drontheim,  and  the  sixth, 
Nordland,  Tromso,  and  Finmarken. 

In  view  of  these  results  the  hypothesis  of  Schiibeler  is  considered  applicable  only 
in  those  northern  localities  which  have  specially  favorable  soil  and  weather  con- 
ditions. The  causes  operating  against  a  short  growing  period  in  the  north  are  pre- 
vailing cloudy  weather  during  May  and  June,  and  low  air  and  soil  temperatures 
during  the  summer  months.  These  disadvantages,  as  a  rule,  more  than  outweigh 
the  influence  of  the  prolonged  sunlight  of  the  summer  days,  and  tend  to  reduce  the 
luxuriance  of  the  vegetation  and  to  shorten  the  growing  period  of  plants. — f.  w.  woll. 

Hawkesbury  Agricultural  College  and  Experimental  Farm,  G.  L.  Sutton 
(Agr.  Oaz.  New  South  Wales,  15  (1904),  No.  3,  pp.  283-290).—  Varieties  of  wheat  from 
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France,  South  Australia,  South  Africa,  and  Western  Australia  were  grown  to  deter- 
mine their  rust-resistance  rather  than  their  productiveness,  and  the  results  are 
arranged  in  tabular  form  in  the  order  representing  their  resistance  to  the  disease. 
The  variety  Nutcut,  the  seed  of  which  was  obtained  from  Wagga,  heads  the  list 
and  is  reported  as  being  a  fine  wheat  for  hay  and  grain. 

Notes  are  also  given  on  the  culture  at  the  farm  of  alfalfa,  cowpeas,  swedes,  rape, 
maize,  and  sorghum. 

On  the  uncertainty  of  the  hay  crop  at  the  agricultural  college  of  Norway, 
G.  Holtsmark  (Norsk  Landmandshlad,  23  {1904),  No.  27,  pp.  319-321). — Observa- 
tions on  the  variations  in  the  yields  of  hay  during  the  25  years  1878-1902  show  that 
the  average  yield  of  hay  on  first  year's  meadow  during  this  period  has  been  417  kg. 
per  dekare,  487  kg.  on  second  year's,  and  424  kg.  on  third  year's  meadow.  By 
applying  the  theory  of  probabilities,  the  probable  variations  from  the  average  yields 
were  found  to  be  121  kg.,  or  29  per  cent,  on  first  year's  meadow;  on  second  year's, 
111  kg.  (22.8  per  cent),  and  on  third  year's,  102  kg.  (24  per  cent).  Another 
method  of  computation  gave  a  probable  variation  of  92  kg.,  or  20.5  per  cent  of  an 
average  yield. — f.  w.  woll. 

Plan  of  culture  trials  at  Danish  plant  experiment  stations,  1904-5 
(Tidsskr.  Landbr.  Planlearl,  11  (1904),  pp.  199-275).— A  detailed  statement  of  the 
various  experiments  in  progress  or  planned  for  the  year  1904-5,  at  the  Danish  plant 
experiment  stations  at  Lyngby,  Tystofte,  Abed,  Askov,  and  Vester  Hassing,  as  well 
as  of  cooperative  experiments  with  root  crops  at  various  farms  conducted  under  the 
direction  of  these  stations. — f.  w.  woll. 

Yields  obtained  on  light  sandy  soil  without  the  use  of  barnyard  manure 
(Deut.  Landv.  Presse,  31  (1904),  No.  54, p.  483). — The  yields  of  potatoes  and  winter 
rye  for  10  years  are  recorded.  The  rotation  consisted  of  yellow  lupines  for  green 
manuring  grown  without  a  nurse  crop  and  with  the  use  of  commercial  fertilizers, 
potatoes  without  commercial  fertilizers  but  receiving  the  benefitof  the  green  manure, 
and  winter  rye  with  applications  of  commercial  fertilizers.  The  plats  were  1  morgen 
in  size  and  received  for  lupines  annually  600  lbs.  of  kainit.  For  the  first  crop  of 
lupines  each  plat  received  300  lbs.  of  Thomas  slag,  and  150,  200,  and  150  lbs.  for  the 
second,  third,  and  fourth  crops,  respectively.  The  potato  plats  received  100  lbs.  of 
Thomas  slag  and  250  lbs.  of  kainit  each  year.  Half  of  the  experimental  field 
received  1,100  lbs.  and  1,250  lbs.  of  marl  per  morgen  in  1895  and  1899,  respectively. 

The  rye  produced  an  average  yield  of  11.25  cwt.  of  grain  and  about  26  cwt.  of  straw 
per  morgen.  The  use  of  marl  increased  the  yield  of  rye  by  61  lbs.  per  morgen,  and 
the  yield  of  potatoes  by  13.5  cwt.,  and  also  seemed  to  have  reduced  the  scab  in  the 
potato  crop.  The  average  yield  of  potatoes  for  the  10  years  was  84.9  cwt.  per 
morgen. 

Staple  crops,  E.  B.  Ferris  (Mississippi  Sta.  Bui.  83,  pp.  16-34). — The  experiments 
here  described  are  similar  to  those  previously  reported  (E.  S.  R.,  15,  p.  142).  Fer- 
tilizer experiments  conducted  with  corn,  cotton,  sweet  potatoes,  and  Spanish  pea- 
nuts, showed  that  phosphatic  and  nitrogenous  fertilizers  increase  the  yields  of  these 
crops  on  the  station  soil.  Phosphoric  acid  was  more  effective  than  any  other  ele- 
ment. The  use  per  acre  of  from  125  to  200  lbs.  of  a  mixture  consisting  of  750  lbs.  of 
cotton-seed  meal  and  1,250  lbs.  of  acid  phosphate  is  recommended  for  corn  and  cotton. 

In  the  different  variety  tests  the  following  were  the  most  productive  sorts:  Corn — 
White  Majestic  and  Major  Berry;  cotton — Duncan  Mammoth  Big  Boll  Prolific  and 
Shine  Extra  Early  Prolific;  coicpeax — Unknown,  Whip-poor-will,  Southdown,  and  New 
Era.  Among  different  forage  crops  teosinte  ranked  first  in  yield.  Cowpeas  planted 
at  the  rate  of  60  lbs.  of  seed  per  acre  yielded  2,520  lbs.  of  hay  per  acre,  while  half 
that  quantity  of  seed  gave  2,440  lbs. 

Study  of  the  variation  in  mineral  matter  during  the  ripening  of  seeds 
(Compt.  Rend.  Acad.  Sci.  Paris,  138  (1904),  No.  26,  pp.  1712-1714)  — -The  results  are 
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reported  of  determinations  of  the  mineral  matter  in  white  lupines  on  July  4,  11,  17, 
27,  30,  and  August  10,  22;  and  of  Spanish  beans  August  19,  27,  September  4,  11,  21, 
and  October  2,  16. 

There  was  an  increase  in  the  total  ash  in  both  hulls  and  seeds  of  lupines  up  to 
August  10.  In  the  beans  there  was  an  increase  in  the  case  of  the  hulls  up  to  Septem- 
ber 21;  in  case  of  seeds  until  October  16.  The  lime  and  magnesia  increased  steadily 
during  the  earlier  stages  of  growth,  but  declined  toward  the  end  of  maturity  in  case 
of  the  hulls  of  both  lupines  and  beans.  In  case  of  the  seeds,  however,  there  was  a 
continuous  increase  up  to  the  end  of  ripening.  Potash  increased  throughout  in  total 
amount,  but  the  percentage  remained  constant  in  the  hulls  and  declined  in  the  seeds. 
Phosphoric  acid  increased  up  to  a  certain  point  and  then  decreased  in  the  hulls, 
although  it  did  not  appear  to  migrate  to  the  seed  to  any  considerable  extent. 

Composition  of  tubers  of  different  varieties  of  Jerusalem  artichoke  har- 
vested in  spring-  and  fall,  P.  Behkend  (Jour.  Landw.,  52  (1904),  No.  1-2,  pp. 
127-143). — Historical  notes  on  the  study  of  the  chemical  composition  of  Jerusalem 
artichoke  tubers  are  given  and  the  author's  work  is  described.  Analyses  of  7  samples 
each  of  fall  harvested  and  spring  harvested  tubers  are  reported.  In  each  case  the 
composition  of  the  fresh  sample  and  of  the  dry  matter  is  given. 

Analyses  of  3  samples,  made  from  3  to  4  months  after  storing,  are  also  reported. 
A  summary  of  the  analyses  is  given  in  the  following  table: 

( 'omposition  of  Jerusalem  artichoke  tubers  of  spring  and  fall  harvesting. 


Water. 

Dry 

matter. 

In  dry  matter. 

Water 
soluble 
matter. 

Crude 
protein. 

Crude 
fat. 

Nitro- 
gen- 
free 
extract. 

Crude 
fiber. 

Ash. 

Pento- 
sans. 

Total 
carbo- 
hy- 
drates. 

Total 
nitro- 
gen. 

Spring: 

P.ct. 

P.ct. 

P.ct. 

P.  ct. 

P.  ct. 

P.  ct. 

P.ct. 

P.ct. 

P.  ct. 

P.  ct. 

P.  ct. 

Maximum.. 

83.93 

24.12 

89.90 

10.73 

1.30 

88. 33 

5.17 

7.49 

6.47 

76.14 

1.72 

Minimum  .. 

75. 88 

16.07 

80.88 

3.31 

.64 

75. 75 

3.17 

3.45 

4.23 

61.  75 

.58 

Average 

79.03 

20.97 

84.67 

6.20 

.85 

84.37 

3.96 

4.82 

5.51 

70.61 

1.00 

Fall: 

Maximum.. 

81.80 

25. 00 

86.98 

9.29 

.86 

84.93 

4.00 

6.37 

4.84 

70.80 

1.49 

Minimum  .. 

75. 00 

18.20 

82.92 

5.71 

.48 

80.74 

2.99 

4.22 

3.88 

63.10 

.91 

Average 

79.70 

20.30 

85.63 

7.46 

.70 

83.26 

3.35 

5.38 

4.38 

68.46 

1. 15 

Variety  tests  with  barley,  W.  Edler  (Fiihlhig's  Landw.  Ztg.,  53  (1904),  Nos.  9, 
pp.  328-331;  10,  pp.  372-376;  abs.  in  Deut.  Landw.  Presse,  31  (1904),  No.  22,  pp.  254, 
255). — Twelve  cooperative  tests  were  made  with  Goldthorpe,  Chevalier,  and  Hanna 
barley.  The  average  yields  of  grain  per  hectare  were  3,316  kg.,  3,252  kg.,  and  2,843 
kg.,  and  the  average  yields  of  straw,  4,111  kg.,  4,090  kg.,  and  3,862  kg.,  respectively. 
The  average  weight  per  liter  was  692  gm.,  688  gm.,  and  685  gm.  for  Chevalier,  Hanna, 
and  Goldthorpe,  respectively.  Goldthorpe  stood  first  in  the  weight  per  thousand 
grains,  and  was  followed  by  Chevalier  and  Hanna  in  the  order  given.  The  weight 
per  thousand  grains  in  the  series  of  tests  varied  from  43.26  gm.  to  50.48  gm.  In 
mealiness  Goldthorpe  ranked  first  and  Hanna  last. 

The  results  also  show  that  the  locality  had  a  marked  influence  on  the  mealiness  of 
the  grain.  Goldthorpe  contained  10.10  per  cent  of  protein  in  the  dry  matter,  Cheva- 
lier 10.62  per  cent,  and  Hanna  10.73  per  cent.  Attention  is  called  to  the  following 
classification  of  brewing  barley  as  based  on  the  protein  content:  Under  9  per  cent  of 
protein  in  the  dry  matter  first  grade,  9  to  10.5  per  cent  second  grade,  10.5  to  11.5  per 
cent  good,  and  over  11.5  per  cent  medium  and  poor. 

Final  report  of  experiments  with  malting'  barley  and  wheat,  1893-1902, 
C.  Sonne  (Tidsskr^  Landbr.  Plantearl,  11  (1904),  pp.  56-134) .—This  report  finishes 
the  extensive  work  done  by  a  committee  of  the  Royal  Agricultural  Society  of  Den- 
mark, under  the  direction  of  the  author,  in  determining  the  most  desirable  varieties 
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of  wheat  and  malting  barley  for  Danish  farmers.  The  trials  of  the  committee  cover 
a  period  of  20  years,  and  a  report  for  the  first  10  years  has  been  previously  published 
(E.  S.  R.,  5,  p.  716;  9,  p.  941).— P.  w.  woll. 

Roo  crops  adapted  to  culture  on  moor  soils,  II.  von  Feilitzen  (Svenska 
Mosskulturfdr.  Tidskr.,  18  (1904),  No.  4,  pp-  294-302). — Experiments  made  at  Flahult 
Experiment  Station  during  1897-1902  show  that  turnips  gave  the  most  certain  and 
the  largest  crops,  while  carrots,  Swedish  turnips,  and  especially  fodder  beets  pro- 
duced very  small  yields.  Bortfelder  and  Early  Improved  turnips,  and  Champion, 
White  Belgian,  Giant,  Orange  Yellow,  and  James  carrots  were  the  most  valuable 
varieties  grown. — f.  w.  woll. 

Experiments  with  buckwheat,  S.  Tretyakov  (Zhur.  Opuitn.  Agron.  [Jour.  Ex  pi. 
Landw.},  5  (1904),  No.  1,  pp.  1-17). — Since  1895  Common  Siberian  and  Silver  Hull 
buckwheat  have  been  grown  in  comparison  on  the  Poltava  Experiment  Field.  In 
1901  and  1903  the  common  buckwheat  was  grown  on  tilled  and  fallowed  forest  land 
of  a  clay  soil,  and  also  on  cultivated  and  fallowed  chernozem.  In  1902  seeds  of  dif- 
ferent weight  of  this  same  variety  were  tested.  The  seeds  weighed  1.362,  1.998,  and 
2.198  gm.  per  100,  corresponding  to  a  mesh  of  1,  2,  and  4  mm.,  respectively. 

The  average  results  for  the  years  1895  to  1902,  inclusive,  show  that  Siberian  buck- 
wheat yielded  870.6  lbs.  of  grain  and  2,079.6  lbs.  of  straw,  and  Silver  Hull  buck- 
wheat 735.5  lbs.  of  grain  and  2,510  lbs.  of  straw  per  acre,  the  ratio  of  straw  to  grain 
being  2.7  and  4.1,  respectively.  The  author  concludes  that  buckwheat  comes  up 
quicker  on  chernozem  soil,  but  that  the  period  of  growth  is  longer  than  on  forest 
clay.  Owing  to  the  higher  moisture  content  and  the  greater  fertility  of  chernozem 
as  compared  with  the  other  soil,  the  yields  of  grain  and  straw  are  heavier.  On  the 
fallow  of  both  soils  the  development  of  the  crop  was  weaker  and  the  yield  was 
slightly  less  than  on  the  soil  continuously  under  cultivation.  Small  and  light  but 
plump  kernels  of  buckwheat  are  richer  in  nitrogen  and  ash  than  plump,  heavy,  large 
kernels.  The  results  of  a  1-year's  test  indicated  that  the  largest  yields  are  obtained 
from  plump  small  seed  and  the  lowest  from  seed  of  medium  size  and  weight.  Sibe- 
rian buckwheat  succeeds  better  at  Poltava  on  account  of  its  shorter  growing  period. — 

P.  FIREMAN. 

A  study  of  correlative  characters  in  Szekler  maize,  C.  Fruwirth  (Fuhling's 
Landw.  Ztg.,  53  (1904),  Nos.  6,  pp.  200-208;  7,  pp.  255-258) .—The  weight  of  the 
whole  plant,  ear,  stalk  and  leaves,  husks  and  cob,  and  the  percentage  of  grain  and 
stalk  based  on  the  total  weight  of  the  plant,  and  of  husks  and  cob  based  on  the 
weight  of  the  ear,  were  determined  and  are  recorded  in  tables. 

The  single-eared  plants  produced  from  seed  of  6  selected  stalks  were  grouped 
according  to  their  maturity.  Late  ripening  appeared  correlative  with  a  high  weight 
of  the  entire  plant  as  well  as  with  a  high  weight  of  grain,  husks,  cob,  and  ear.  The 
percentage  of  the  cob  to  the  ear  by  weight  was  in  all  cases  greater  in  the  late  matur- 
ing plants  than  in  the  early  ones,  but  the  percentage  of  grain  was  lower.  A  high 
total  weight  of  the  plant  is  not  regarded  as  a  very  definite  factor  in  grain  production. 

In  selecting  for  improvement  a  high  yield,  coupled  with  a  high  per  cent  of  grain,  is 
considered  of  first  importance.  A  long  ear  usually  indicated  a  high  weight  and  high 
percentage  of  grain  and  a  high  weight  of  kernel,  but  the  percentage  of  cob  and  husks 
was  'also  high,  and  these  qualities  are  regarded  as  unfavorable.  A  heavy  develop- 
ment of  the  husks  retards  ripening  in  the  regions  where  the  variety  is  grown.  A 
large  number  of  internodes  was  apparently  connected  with  a  high  weight  of  grain 
per  plant,  a  low  weight  of  kernel,  a  low  percentage  of  grain,  and  a  high  percentage  of 
cob,  and  was  indicative  of  a  high  production  of  stover.  A  thick  stalk,  being  asso- 
ciated with  a  low  percentage  of  grain  and  a  high  percentage  of  cob,  did  not  seem  to 
be  a  favorable  factor. 

Manuring  of  cotton,  G.  P.  Foaden  (Jour.  Khediv.  Agr.  Soc.  and  School  Agr.,  6 
(1904) ,  No.  1,  pp.  1-6) . — This  article  discusses  the  manuring  of  cotton,  and  incident- 
15014— No.  5—05 4 
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ally  embodies  the  results  of  some  experiments  along  that  line.  For  general  purposes 
an  application  of  60  kilos  of  nitrate  of  soda,  40  kilos  of  sulphate  of  ammonia,  and  400 
rottolis  of  superphosphate  per  feddan  are  recommended.  This  application  gave 
profitable  results  in  the  several  experiments  reported.  The  application  was  also 
found  profitable  when  applied  together  with  10  cubic  meters  of  barnyard  manure. 
The  results  further  showed  that  the  bulk  of  the  nitrogen  applied  should  be  in  the 
form  of  nitrate  of  soda.  Practically  no  increase  was  obtained  by  the  use  of  potash 
manures. 

Flax  and  linseed  industry,  J.  Knight  (Guides  to  Growers  [Dept.  Agr.,  Victoria], 
No.  50,  pp.  16,  figs.  9). — This  is  a  popular  bulletin  on  the  culture  of  flax, with  special 
reference  to  conditions  obtaining  in  Victoria. 

Gram  (Bui.  Dept.  Agr.  Jamaica,  2  (1904),  No.  9, pp.  202,  203).—  Data  regarding  the 
composition  of  gram  or  chick-pea  are  quoted. 

Job's  tears  seeds,  H.  H.  Cousins  (Bui.  Dept.  Agr.  Jamaica,  2  (1904),  No.  9,  p. 
202). — Analyses  by  H.  S.  Hammond  are  reported. 

Jute  culture,  L.  Hautefeuille  (Agr.  Prat.  Pays  Chauds,  3  (1904),  No.  18,  pp.  647- 
657,  figs.  2). — Culture  and  fertilizer  experiments  are  reported  from  Bat-Bat,  Indo- 
China.  Jute  was  grown  on  soil  worked  25,  40,  and  60  cm.  deep,  but  the  depth  of 
cultivation  had  no  effect  upon  the  development  of  the  plants. 

Mineral  superphosphates,  applied  at  the  rate  of  1,600  kg.  per  hectare,  remained 
without  effect  because  the  phosphoric  acid  did  not  become  available  in  time  for  the 
crop.  Ashes  had  a  marked  influence,  especially  on  the  early  growth  of  the  plants, 
and  are  believed  to  have  acted  not  only  as  a  source  of  plant  food,  but  also  in  the  line 
of  improving  the  soil.  Other  results  obtained  indicated  that  jute  can  profitably  be 
cultivated  by  the  native  system,  in  which  night  soil  is  used  as  a  fertilizer. 

Variation  in  oat  hybrids,  J.  H.  Wilson  (Nature,  69  (1904),  No.  1792,  p.  413).— 
The  results  of  crossing  white  varieties  of  oats,  and  also  black  varieties  with  white 
ones,  are  reported.  The  author  concludes  from  the  study  of  available  samples  that 
the  form  of  the  ear  will  no  doubt  be  found  to  be  a  constant  Mendelian  character. 
The  material  examined  further  showed  the  dissociation  of  the  color  of  the  grain. 
A  summary  of  the  results  is  shown  in  the  following  table: 

Results  with  different  oat  hybrids. 


Hybrids. 


Number 

of  grains 

sown. 


Number  of 

plants 
harvested. 


Number 
with 
black 

grains. 


Number 
with 
white 

grains. 


Ratio  of 

black  to 

white 

grains. 


Goldfinder  x  Black  Tartarian 

Goldflnder  x  Black  Tartarian 

Black  Tartarian  x  White  Canadian 
Black  Tartarian  x  Abundance 


1,000 
900 
800 
600 


567 
566 
532 
274 


433 
415 
379 
209 


134 
151 
153 
65 


3.23:1 
2.  75: 1 
2.48:1 
3.21:1 


The  Black  Tartarian  oat  with  reference  to  color  of  the  grain  was  dominant, 
whether  serving  as  pollen  or  seed  parent.  The  proportion  of  black  to  white  forms  in 
the  second  generation  closely  approximated  3:1. 

Drying  tobacco  leaves  either  primed  or  on  the  stalk,  E.  C.  J.  Mohr  (Landic. 
Vers.  Stat.,  59  (1903),  No.  3-4,  pp.  252-292;  abs.  in  Centbl.  Agr.  Chem.,  33  (1904), 
No.  7,  pp.  459-461). — Experiments  are  reported  from  which  the  conclusion  is  reached 
that,  contrary  to  opinions  held  by  earlier  investigators,  if  tobacco  leaves  are  allowed 
to  dry  on  the  stalk  many  substances  of  the  greatest  importance  to  the  production  of 
the  seed  and  the  development  of  the  buds  and  shoots  are  transported  in  consider- 
able quantities  from  the  leaves  to  the  stem. 

Of  the  ash  constituents,  lime  and  magnesia  are  largely  stationary.  Sulphuric  acid 
moves  in  greater  quantities  and  is  exceeded  in  translocation  by  chlorin  and  potash, 
while  phosphoric  acid  is  the  most  readily  transported  substance.     Attention  is  called 


HOKTICULTUBE.  463 

to  the  movements  and  changes  of  the  carbohydrates  and  the  absence  of  these  sub- 
stances in  properly  dried  leaves.  With  reference  to  the  nitrogen  compounds,  the 
author  states  that  the  albuminoids  and  nicotin  have  a  low  movability,  while  ammo- 
nia and  nitric  acid,  and  especially  the  amids  and  amins,  show  a  high  power  of  trans- 
location. The  greater  portion  of  the  substances  translocated  within  the  plant  were 
alkaline.  The  effect  of  the  removal  of  the  leaves  on  the  production  of  seed  is  dis- 
cussed. 

Vetch  sown  with  oats  on  fallow,  F.  Gubine  {Zend.  Ghaz.,  1903,  No.  30,  pp.  123, 
124;  abs.  in  Zhur.  Opuitn.  Agron.  [Jour.  Expt.  Landw.~\,5  (1904),  No.  l,pp.  115, 116). — 
The  results  of  growing  vetch  with  oats  for  a  series  of  years  at  the  Moscow  Agricul- 
tural Institute  show  that  this  crop  draws  heavily  upon  the  soil  moisture,  and  that  it 
is  detrimental  to  an  immediately  following  crop  of  winter  rye.  The  yield  of  winter 
rye  under  these  conditions  is  reduced  from  30  to  35  per  cent  as  compared  with  the 
yield  on  black  fallow. — p.  fireman. 

Observations  on  winter  wheat  in  the  Kherson  Government,  P.  N.  Kozlovski 
( Vyestnik  Selsk.  Khoz.,  1903,  Nos.  14,  15,  18,  23,  26;  abs.  in  Zhur.  Opuitn.  Agron.  [Jour. 
Expt.  Landw.],  5  (1904),  No.  1,  p.  114)- — The  development  of  winter  wheat  on  differ- 
ent kinds  of  fallow  is  described  in  detail.  At  the  time  of  sowing  black  fallow  con- 
tained 18.4  per  cent  of  soil  moisture  at  a  depth  of  10  cm.,  while  American  corn  fal- 
low contained  only  9.21  per  cent.  The  crop  on  black  fallow  came  up  26  days  earlier 
and  was  much  better  developed  at  the  beginning  of  winter  than  the  crop  on  corn  fal- 
low. Although  rains  were  plentiful  the  following  spring  the  wheat  on  the  black 
fallow  retained  this  decided  advantage. — p.  fireman. 

Macaroni  wheat  in  foreign  markets  (  U.  S.  Dept.  Com.  and  Labor,  Spec.  Consular 
Rpts.,  29  (1904),  pp.  76). — A  series  of  reports  by  the  consular  officers  of  the  United 
States  in  Europe,  Northern  Africa,  and  Argentina  on  the  production  and  consump- 
tion of  macaroni  wheat  in  their  districts. 

HORTICULTURE. 

Report  of  the  horticulturist,  A.  T.  Jordan  (New  Jersey  Stas.  Rpt.  1903,  pp.  289- 
345). — The  records  of  another  year  showing  the  yields  with  asparagus  and  a  number 
of  small  and  orchard  fruits,  when  differently  fertilized  and  cultivated,  are  reported. 
This  work  has  been  under  way  for  a  number  of  years  (E.  S.  B,.,  15,  p.  149),  and 
summaries  are  given  of  the  results  thus  far  obtained  with  asparagus  and  raspberries 
for  the  whole  period.  These  summaries  have  been  published  in  bulletin  form  and 
noted  previously  (E.  S.  R.,  16,  p.  262).  The  usual  meteorological  data  are  incor- 
porated in  the  report. 

In  the  fertilizer  work  with  asparagus  and  small  fruits  a  comparison  is  being  made 
of  the  relative  value  of  barnyard  manure,  a  complete  commercial  fertilizer,  the  same 
fertilizer  plus  bone  and  potash,  and  the  same  fertilizer  plus  bone,  potash,  and  nitrate 
of  soda.     Duplicate  plats  in  each  case  are  irrigated. 

Irrigation  has  increased  the  total  yield  of  raspberries  on  the  average  about  2  per 
cent.  With  blackberries  irrigation  has  increased  the  average  yield  4£  per  cent. 
Early  Harvest,  Eldorado,  and  Erie  have  given  the  largest  yields  in  the  order  named. 
With  irrigation  the  heaviest  yield  has  been  obtained  on  the  manured  plat.  Without 
irrigation  the  heaviest  yield  was  obtained  on  the  plat  receiving  complete  fertilizer 
plus  bone  and  potash.  With  currants  the  average  yield  from  the  irrigated  plats 
exceeds  that  from  the  unirrigated  by  %\  per  cent.  The  largest  yields  both  with  and 
without  irrigation  have  been  obtained  on  the  manured  plats. 

A  record  is  given  of  the  yields  of  a  number  of  individual  currant  bushes,  which 
shows  the  production  of  individual  bushes  of  the  same  variety  to  vary  between 
1,405.2  to  6,149.4  qts.  per  acre.  With  gooseberries  the  average  yields  for  6  years  are 
slightly  in  favor  of  irrigation.  Similarly  manured  plats  have  averaged  larger  in 
yield  than  the  plats  fertilized  with  complete  commercial  fertilizer. 
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The  records  of  yields  are  given  for  a  number  of  varieties  of  strawberries  and  for  a 
number  of  orchard  fruits  set  in  permanent  plats.  No  striking  results  have  been 
brought  out  in  these  trials  as  yet. 

Experiments  in  crossing-  plants,  B.  D.  Halsted  and  J.  A.  Kelsey  (New  Jersey 
Stas.  Rpt.  1903,  pp.  463-490,  pis.  6,  dgm.  1). — Data  in  continuation  of  that  previously 
noted  (E.  S.  R.,  15,  p.  152)  are  given  showing  the  results  obtained  in  growing  the 
progeny  of  crosses  of  different  varieties  of  sweet  corn,  salsify,  eggplants,  cucumbers, 
squashes,  tomatoes,  Wax  beans,  and  Lima  beans.  The  account  of  the  development 
of  the  Voorhees  Red  variety  of  sweet  corn,  which  the  authors  originated  by  crossing 
Black  Mexican  with  Egyptian,  has  been  noted  from  another  source  (E.  S.  R.,  15, 
p.  1075).  A  plate  is  given  showing  the  character  of  the  cross  obtained  between 
Black  Mexican  and  Country  Gentleman  varieties  of  sweet  corn.  Country  Gentle- 
man appears  to  be  easily  fertilized  by  the  Black  Mexican,  while  Black  Mexican  is 
only  rarely  crossed  with  Country  Gentleman. 

Seed  of  the  third-generation  stock  of  eggplant  began  fruiting  as  early  as  plants  of 
the  parent  types — New  York  Improved  and  Early  Long  Purple;  and,  while  some 
of  the  fruits  resembled  those  of  the  parents,  the  majority  were  more  or  less  bell- 
shaped.  Illustrations  are  given  of  some  Japanese  eggplants.  Crosses  of  New  York 
Improved  eggplants  upon  Black  Snake  gave  fruits  10  to  12  in.  long  and  3  to  4  in.  in 
diameter.  The  quality  is  noted  as  excellent,  and  the  shape  desirable  from  a  culinary 
standpoint.  Other  eggplant  crosses  were  made  as  follows:  Long  White  upon  New 
York  Improved,  Round  White  upon  Black  Pekin,  Fordhook  Improved  upon 
Mammoth  Pearl.  Special  attention  is  called  to  the  remarkable  vigor  of  crosses  of 
Long  Purple  and  New  York  Improved. 

Illustrations  are  given  of  variations  in  cucumbers  obtained  by  crossing  White 
Spine  and  White  Pearl,  and  also  Telegraph  upon  Znaim. 

A  number  of  varieties  of  tomatoes  were  tested,  the  heaviest  yielding  of  which  was 
Magus.  Of  3  varieties  of  dwarf  Lima  beans  tested  Burpee  gave  more  than  double 
the  yield  of  either  of  the  other  two.  Henderson  was  the  earliest  maturing  of  the  3 
varieties  and  had  a  longer  fruiting  period.  In  another  test  Henderson  and  Willow 
Leaf  proved  more  productive  than  Burpee,  Thorburn,  or  Dreer. 

Proceedings  International  Conference  on  Plant  Breeding  and  Hybridization 
(Hort.  Soc.  New  York  Mem.,  1  (1902),  pp.  271,  figs.  15).—  This  is  a  report  of  the  papers 
and  discussions  before  the  International  Conference  on  Plant  Breeding  and  Hybridi- 
zation, held  under  the  auspices  of  the  Horticultural  Society  of  New  York,  September 
30  and  November  1-2,  1902.  An  account  of  this  conference  has  already  been  pre- 
sented (E.  S.  R.,  14,  p.  208). 

Proceedings  of  the  fruit  culture  conference  held  in  connection  with  the 
Irish-grown  fruit  show  at  the  Cork  International  Exhibition  ( Dept.  Agr.  and 
Tech.  Instr.  Ireland,  1902,  pp.  23). — The  proceedings  are  made  up  of  a  number  of 
papers,  by  as  many  different  authors,  on  various  phases  of  fruit  culture  in  Ireland, 
the  trend  of  the  papers  being  the  encouragement  of  the  development  of  fruit  growing 
in  Ireland. 

Fruits  and  vegetables,  E.  B.  Ferris  (Mississippi  Sta.  Bui.  83,  pp.  7-15). — Brief 
notes,  with  tabular  data  in  some  instances,  are  given  on  results  of  variety  tests  with 
a  number  of  garden  beans,  tomatoes,  watermelons,  strawberries,  and  miscellaneous 
fruits  and  vegetables. 

Cantaloupe  culture,  W.  F.  Allen  (Rpt.  Maryland  State  Hort.  Soc,  5  (1902),  pp. 
82-86). — The  author  grows  cantaloupes  on  an  extensive  commercial  scale  in  Mary- 
land. After  the  land  has  been  thoroughly  prepared,  he  plows  out  furrows  about  8  in. 
deep  and  4J  to  5  ft.  apart,  going  twice  in  the  same  row  in  order  to  broaden  out  the 
trench.  The  trench  is  then  about  half  filled  with  compost  or  stable  manure,  and 
thoroughly  mixed  with  the  soil  by  cultivating  up  and  down  the  row  4  times  or  more. 
In  order  to  prevent  loss  from  frost  or  insects  and  to  insure  a  stand,  at  least  3  sepa- 
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rate  plantings  are  made  beside  each  other  about  a  week  apart,  If  the  first  planting  is 
killed  by  frost,  the  second  one  may  come  up;  whereas,  if  the  second  planting  were 
delayed  until  after  the  frost  appeared,  there  would  be  a  loss  in  earliness  of  10  days  or 
more. 

In  harvesting  the  melons  the  first  half  of  the  season  they  are  picked  as  soon  as  the 
stem  can  be  forced  with  the  thumb  to  part  from  the  fruit  without  breaking  off  a 
piece  of  the  melon  with  it.  This  condition  should  occur  before  the  cantaloupe 
begins  to  turn  yellow.  A  cantaloupe  in  this  condition  is  considered  just  right  to  ship, 
but  the  day  following  would  be  quite  yellow  and  unfit  for  transportation.  "After 
the  season  is  one-half  or  two-thirds  gone  and  the  weather  is  very  hot,  as  is  usually 
the  case,  I  find  it  safe  to  cut  them  off  with  stems  after  they  are  full  grown  and  have 
become  densely  netted."  As  no  cantaloupes  are  picked  on  Sunday,  many  melons 
are  overripe  on  Monday,  and  these  are  the  ones  that  are  saved  for  seed.  It  is 
important  that  the  melons  be  stored  in  the  refrigerator  car  as  soon  after  picking  as 
possible. 

Blanching  of  wild  chicory,  V.  Enfer  (Rev.  Hort.  [Paris],  76  (1904),  No.  20,  pp. 
501-503). — Blanched  chicory  is  also  known  under  the  name  of  Barbe  de  capucin. 
Directions  are  given  for  harvesting  the  wild  roots  and  preparing  them  for  forcing  for 
the  production  of  blanched  stems  and  leaves. 

The  chocho,  A.  F.  T.  Somerville  (Agr.  Gaz.  New  South  Wales,  15  (1904),  No.  9, 
pp.  835,  836,  fig.  1). — The  chocho  appears  to  be  another  name  for  the  chayote  (Sechium 
edule).  This  vegetable  appears  to  grow  remarkably  well  in  the  colony,  account  being 
given  of  a  2-year-old  vine  which  yielded  300  fruits.  Two  fruits  are  reported  as  suffi- 
cient for  a  meal  for  four  persons.     Directions  are  given  for  cooking  this  vegetable. 

Concerning  the  chemistry  of  fruits,  K.  Windisch  and  K.  Boehm  (Ztschr. 
Untersuch.  Nahr.  u.  Gennssmtl.,  8  (1904),  No.  6,  pp.  347-352).—  The  authors  studied  the 
kind  and  amount  of  nitrogenous  constituents  and  sugars  in  fruits,  as  well  as  the 
amount  of  pectin  and  tartaric  acid.  It  was  found  that  the  proportion  of  coagulable 
albumin  was  very  small.  In  many  cases  the  amount  was  so  small  that  filtered  fruit 
juice  when  heated  remained  perfectly  clear.  The  amount  of  true  protein  estimated 
by  the  Stutzer  method  was  also  in  general  very  small. 

As  regards  the  ammonia  and  amid  nitrogen,  relatively  large  amounts  of  these  con- 
stituents and  of  total  nitrogen  were  found  in  all  the  varieties  of  grapes  examined. 
Much  smaller  amounts  were  found  in  the  cherries,  plums,  peaches,  quinces,  berries, 
and  other  fruits  examined.  The  small  amount  of  these  constituents  was  especially 
noticeable  in  the  case  of  blueberries  and  bilberries.  The  authors  believe  that  the 
fermentation  of  must  is  in  a  large  measure  dependent  upon  the  kind  and  amount  of 
nitrogen  present,  and  note  that  the  nitrogen  of  ammonia  and  organic  acid  amids  is 
most  readily  available  for  yeasts. 

As  regards  the  character  of  the  sugars  present  in  fruits,  saccharose  was  found  in 
every  case  in  apples  and  pears.  Apparently  in  the  case  of  peaches  saccharose  was 
much  more  abundant  than  invert  sugar.  Saccharose  was  also  noted  in  mulberries, 
cherries,  plums,  peaches,  and  black  currants,  fruits  which  are  usually  referred  to  as 
saccharose-free. 

According  to  the  authors'  observations,  the  pectin  content  of  a  number  of  fruits 
examined  in  general  diminished  as  the  fruit  ripened.  The  analyses  reported  showed 
that  tartaric  acid  in  general  occurs,  if  at  all,  in  very  small  amounts  in  most  fruits 
and  plays  a  valuable  role  only  in  the  case  of  grapes. 

Further  notes  on  fruit  growing  in  Tasmania,  G.  Quinn  (Jour.  Agr.  and  Ind. 
South  Australia,  8  (1904),  No.  2,  pp.  69-78,  figs.  7).— Special  attention  is  called  in 
this  article  to  the  desirability  of  pruning  apple  and  pear  trees  to  low  forms  with  a 
very  short  trunk  and  with  arms  subdivided  until  from  8  to  15  leaders  are  secured. 
The  leaders  are  not  again  bifurcated,  but  at  each  winter's  pruning  growth  from  one 
bud  only  is  permitted  to  ascend  in  order  to  continue  the  extension  and  leading 
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direction  of  the  branch.  Some  vigorous  trees  are  summer  pruned  and  the  formation 
of  fruit-bearing  twigs  thus  encouraged.  It  is  believed  that  trees  thus  pruned  are 
much  more  capable  of  resisting  sun  scald,  drought,  and  wind  storms  than  where  the 
branches  arc  not  shortened  in  and  the  tree  allowed  to  develop  into  long  branches 
which  bend  and  break  when  heavily  loaded  with  fruit. 

Pruning,  W.  J.  Allen  (Agr.  Qaz.  New  South  Wales,  15  {1904),  No.  8,  pp.  798-800, 
figs.  3)  .—Illustrations  are  given  of  the  difference  in  appearance  and  the  more  fruit- 
fulness  of  apples  and  pears  when  well  pruned  than  when  allowed  to  grow  naturally. 
On  the  unpruned  trees  the  bulk  of  the  fruit  is  borne  far  out  on  the  ends  of  straggling 
branches  which  are  thus  bent  to  the  ground.  In  order  to  prevent  the  trees  from  being 
broken  it  is  necessary  to  remove  a  large  quantity  of  the  fruit  or  to  prop  up  the  limbs. 
On  well-pruned  trees  the  limbs  are  sturdy  and  upright  and  the  fruit  is  borne  close  to 
the  body  of  the  tree  and  no  props  are  needed. 

The  stub-root  system  of  tree  planting-  (Amer.  Agr.,  74  (1904),  No.  17,  pp.  345, 
346). — The  experience  of  a  number  of  orchardists  who  have  planted  fruit  trees 
according  to  the  stub-root  system  of  pruning  are  here  recorded.  J.  S.  Harris  reports 
that  the  system  is  not  suited  to  the  climate  and  soil  of  Kent  County,  Md.  G.  G. 
Hitchings,  who  planted  a  block  of  1,000  peach  trees,  every  alternate  row  being 
pruned  according  to  the  stub-root  system,  reports  that  the  first  year  trees  pruned  in 
the  regular  way  started  out  better  and  kept  ahead  all  the  season.  The  second  year, 
however,  the  stub-root  pruned  trees  did  as  well  as  the  others,  and  it  was  difficult  to 
detect  any  difference  in  the  appearance  of  the  trees  differently  root  pruned.  Mr. 
Hitchings'  orchard  is  located  in  Onondaga  County,  N.  Y. 

Experimental  studies  in  arboriculture,  L.  Daniel  (Jardin,  18  (1904),  Nos.421, 
pp.  268-270,  figs.  4;  422,  pp.  276-278,  figs.  7). — The  results  are  given  of  experiments 
in  pruning  pear  trees  by  a  method  which  the  author  calls  a  onglet  complet.  This 
method  of  pruning  differs  from  the  ordinary  method  in  that  the  branch  or  shoot, 
which  would  ordinarily  be  pruned  off  entirely,  is  left  on  the  tree  and  all  of  the  buds 
on  the  branch  are  removed,  including  the  top  bud. 

As  a  result  of  this  method  of  pruning  all  of  the  wounds  on  the  branch  heal  over. 
The  branch  remains  alive  for  one  or  more  seasons  and  requires  a  certain  amount  of 
food  for  its  nourishment.  It  acts,  then,  as  a  kind  of  parasite  on  the  tree,  reducing  its 
vigor.  By  this  method  of  pruning  it  is  claimed  that  more  fruit  is  obtained  than  by 
the  ordinary  method,  the  theory  being  that  a  reduction  of  vigor  induces  fruitfulness. 

A  number  of  other  phenomena  caused  by  pruning  a  onglet  complet,  such  as  fascia- 
tion,  the  conversion  of  leaf  buds  into  flower  buds,  and  the  abnormal  swelling  of 
certain  shoots,  due  to  bud  growth,  which  takes  place  underneath  the  bark  without 
bursting  through,  and  the  appearance  of  a  second  and  even  third  crop  of  flower  buds 
in  the  same  season,  are  noted.     Several  of  these  abnormalities  are  illustrated. 

Thinning  of  orchard  fruits,  C.  F.  Austin  (Rpt.  Maryland  State  Hart.  Soc,  5 
(1902),  pp.  110-116). — A  discussion  of  this  subject,  with  a  review  of  the  results 
which  have  been  secured  at  the  experiment  stations  along  this  line  with  different 
fruits. 

The  apple  industry  in  Tasmania,  W.  J.  Allen  (Agr.  Gaz.  New  South  Wales, 
15  (1904),  No.  9,  pp.  815-819,  figs.  3). — An  account  of  apple  production  in  Tasmania, 
with  estimates  as  to  the  cost  of  preparing  the  land  for  orchards  and  the  yield  of  fruit 
which  may  be  obtained  upon  an  acre.  The  cost  of  clearing  the  land  and  planting 
the  trees  is  placed  at  about  $400  per  acre.  When  the  orchard  comes  into  bearing  it 
is  estimated  that  the  average  yield  will  be  about  300  cases  per  acre,  which,  after  pay- 
ing for  all  expenses  of  picking,  packing,  and  marketing,  should  net  about  $150. 

The  winterkilling  of  Baldwins,  U.  P.  Hedrick  (Nat.  Nurseryman,  12  (1904), 
No.  11,  p.  141)  .—The  author  calls  attention  to  the  failure  of  Baldwin  apples  in  Michi- 
gan. At  the  Agricultural  College  3  plantings  of  Baldwins  have  been  made,  but  there 
is  not  now  a  bearing  tree  on  the  place,  all  having  succumbed  to  the  cold.     The  past 
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winter  has  been  especially  severe  on  this  variety.  Practically  all  of  the  trees  outside 
of  the  peach  region  have  been  injured  or  killed,  and  many  trees  have  suffered  in 
Localities  where  peaches  have  grown.  In  the  northern  counties  of  the  State  it  is 
reported  that  all  Baldwins  have  been  killed.  It  appears  to  the  author  that  the  Bald- 
win apple  is  not  more  hardy  than  the  peach,  and  should  not,  therefore,  be  grown 
i  mtside  of  peach  regions.  The  author  believes,  however,  that  the  Baldwin  apple  can 
well  be  dispensed  with,  since  there  are  a  number  of  other  varieties  which  are  much 
more  satisfactory  in  Michigan  as  a  dessert  apple. 

The  orange  in  northern  and  central  California,  E.  J.  Wickson  {San  Francisco: 
California  State  Board  of  Trade  [1904],  PP-  H,  pi-  1)- — Attention  is  called  to  the 
desirability  of  northern  and  central  California  as  a  locality  for  the  growing  of  citrus 
fruits.  The  oranges  of  northern  California  ripen  in  advance  of  those  of  the  southern 
part  of  the  State,  chiefly  on  account  of  the  influences  exerted  by  the  presence  of  the 
Coast  Range  which  serves  as  a  wind-break.  Some  suggestions  are  given  on  locating 
citrus  orchards  in  this  region. 

The  story  of  the  papaw,  F.  B.  Kilmer  {Bui.  Dept.  Agr.  Jamaica,  1  {1903),  No. 
8,  pp.  181-189;  2  {1904),  Nos.  4,  pp.  84-91;  5,  pp.  113-119;  8,  pp.  178-181;  reprinted 
front  Amer.  Jour.  Pharm.,  73  {1901), pp.  272-285,  336-348,  383-395,  figs.  14,  map  1).— 
An  account  of  the  botany,  characteristics,  and  culture  of  the  papaw  {Carica  papaya), 
with  detailed  results  of  the  chemical  study  of  the  milk  of  the  papaw,  including 
analyses  of  papaw  latex,  papaw  proteids,  ferments,  glucosids,  and  alkaloids.  The 
analytical  methods  employed  are  noted.  An  account  is  also  given  of  market  prepa- 
rations of  the  papaw,  of  experiments  on  the  digestive  action  of  the  ferment  of  the 
papaw,  and  of  the  products  of  digestion  by  the  papaw  ferment. 

Peach  trees  in  winter,  W.  F.  Fletcher  {Country  Gent.,  69  {1904),  No.  2693,  pp. 
818,  819). — The  author  made  an  investigation  of  the  injuries  to  peach  trees  caused  by 
the  severe  weather  during  the  winter  of  1903-4.  In  overcoming  the  injurious  effects 
of  winter  freezing  the  author  found  that  moderate  pruning,  good  culture,  plenty  of 
fertilizer,  and  a  close  watch  on  insect  pests  were  the  best  tonics  for  a  frozen  tree. 
Trees  at  high  elevations  suffered  less  than  those  in  low  places.  Trees  having  a  gen- 
eral exposure  were  less  affected  than  those  in  sunny,  sheltered  pockets.  It  was  found 
that  moisture  in  the  bark  of  the  trees  during  the  first  few  warm  days  of  early  spring 
indicated  life  in  the  stem  or  roots. 

Japanese  persimmons,  H.  H.  Hume  and  F.  C.  Reimer  (Florida  Sta.  Bui.  71,  pp. 
68-110,  figs.  9). — Notes  are  given  on  the  history  of  the  Japanese  persimmon  in  the 
United  States;  the  botany  of  the  persimmon,  with  a  classification  and  description  of 
varieties,  and  cultural  notes,  including  directions  for  propagating,  fertilizing,  cultivat- 
ing, pruning,  and  marketing.  Several  insects  which  affect  persimmons  are  described 
by  H.  A.  Gossard  and  remedies  suggested  for  their  control.  A  bibliography  of  46 
papers  on  Japanese  persimmons  is  appended. 

The  authors  classify  Japanese  persimmons  into  light-fleshed  varieties,  dark -fleshed 
varieties,  and  mixed-fleshed  varieties.  They  state  that,  as  a  rule,  dark-fleshed  varieties 
and  seeds  accompany  each  other  in  the  case  of  Japanese  persimmons,  though  Triumph 
is  an  exception  to  this  rule.  A  certain  correlation  was  found  between  the  shape  of 
the  fruit  and  the  shape  of  the  seeds.  An  illustration  is  given  showing  the  shape  of 
the  seeds  of  16  varieties. 

The  ripening  season  of  Japanese  persimmons  is  such  that  the  early  varieties  come 
into  competition  in  the  north  with  late  peaches  and  grapes,  and  the  late  varieties 
with  apples  and  early  oranges.  For  home  use  the  authors  recommend  varieties  cov- 
ering the  whole  season,  as  follows:  Yemon,  Tanenashi,  Zengi,  Costata,  Triumph,  and 
Tsuru.  For  commercial  purposes  the  following  varieties  are  recommended:  Yemon, 
Tabers  No.  129,  Tanenashi,  Hachiya,  Hyakume,  Costata,  Triumph,  and  Tsuru. 

The  American  persimmon  {Diospyros  virginiana)  is  considered  the  best  stock  for 
Japanese  varieties,  as  it  is  larger  and  more  vigorous  than  the  Japanese  stock.     The 
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seed  of  American  persimmons  should  be  sown  in  seed  beds  and  transplanted  to  the 
nursery  after  they  have  attained  a  height  of  10  to  12  in.  In  the  nursery  it  is  recom- 
mended that  they  be  set  6  in.  apart  in  rows  2  ft.  apart.  Grafting  rather  than  budding 
is  considered  advisable,  and  crown  grafting  is  considered  much  superior  to  root  graft- 
ing. Whip  grafting  is  preferred  to  cleft  grafting  in  Florida.  The  authors  state  that 
budding  is  not  successful  with  the  persimmon  in  Florida,  and  this  method  of  propa- 
gation should  not  be  employed.  In  the  orchard  Japanese  persimmon  trees  should 
stand  15  to  20  ft.  apart  each  way. 

As  a  result  of  experimental  work  at  the  station  it  is  recommended  that  fertilizers  for 
the  persimmon  should  contain  3  per  cent  nitrogen,  6  per  cent  phosphoric  acid,  and 
10  per  cent  potash.  They  should  be  applied  at  the  rate  of  about  5  lbs.  per  tree  for 
trees  6  years  old.  Experiments  to  determine  the  relation  of  the  amount  of  potash  in 
the  fertilizer  and  the  dropping  of  the  fruit  of  the  persimmon  have  given  only  neg- 
ative results.  It  has  been  noted  that  older  trees  do  not  drop  their  fruits  to  as  great 
an  extent  as  younger  trees.  Persimmons  should  be  gathered  when  fully  matured 
but  still  firm. 

Shipments  to  a  number  of  northern  horticulturists  were  made  of  persimmons  in 
boxes  and  baskets.  Generally,  the  fruit  arrived  in  good  condition,  which  shows  that 
with  care  there  need  be  no  difficulty  in  the  shipment  of  this  fruit  to  northern 
markets.     Directions  are  contained  in  the  bulletin  for  preserving  persimmons. 

Pineapple  culture,  II.  Varieties,  H.  H.  Hume  and  H.  K.  Miller  (Florida 
Sta.  Bui.  70,  pp.  36-62,  pis.  10,  figs.  4)- — This  bulletin  classifies  and  describes  the 
pineapples  cultivated.in  this  country,  noting  the  botanical  features.  Pineapples  are 
divided  into  3  groups,  namely,  the  Queen,  Cayenne,  and  Spanish.  The  typical 
variety  of  the  Queen  group  is  the  Golden  pineapple.  The  fruit  of  this  variety  "is 
characterized  by  yellow  flesh,  pointed  eyes  sloping  upward  from  the  sides,  deep  yel- 
low fruit,  and  sirupy  juice;  flavor  rich  and  sweet.  Plants  usually  not  adapted  to 
open  field  culture."  The  Smooth  Cayenne  is  taken  as  the  type  of  the  Cayenne  group. 
"The  flesh  is  a  light  yellow,  the  eyes  broad  and  flat,  not  elevated  at  the  nipple. 
The  leaves  are  smooth  or  serrated;  the  plants  are  strong,  upright,  vigorous  growers." 
In  the  Spanish  group  the  typical  variety  is  Spanish.  "The  flesh  is  white,  the  eyes 
are  flat  but  elevated  at  the  corners  of  the  bracts.  The  leaves  are  strong,  stiff,  and 
serrated." 

It  is  stated  that  the  varieties  of  pineapples  cultivated  in  this  country  have  been 
introduced  from  Brazil,  the  West  Indies,  India,  or  from  the  greenhouses  of  England. 
Of  the  varieties  now  grown  in  Florida  fully  95  per  cent  are  of  the  Spanish  variety. 
At  least  99  per  cent  of  all  the  plantings  in  the  State  are  Spanish,  Cayenne,  Abachi, 
Porto  Rico,  and  Golden.  This  list  contains  practically  all  of  the  varieties  grown  for 
commercial  purposes.  "For  extensive  open-field  culture  the  Spanish  pineapple  is 
the  only  variety  which  can  be  recommended."  The  other  varieties  mentioned  may 
be  grown  in  a  small  way  in  the  open  field,  but  plantations  of  the  same  are  too  short 
lived  to  compete  with  the  Spanish  variety.  Under  sheds  the  varieties  Cayenne, 
Abachi,  and  Golden  are  given  the  preference;  and  of  these  Cayenne  is  considered  the 
best.  The  edible  portion  of  a  number  of  varieties  and  the  composition  of  the  same 
varieties  with  reference  to  ash,  nitrogen,  sugar,  juice,  etc.,  were  determined  by  the 
authors  and  are  shown  in  the  following  table  (p.  469). 
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Composition  of  pineapples. 
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Variety. 


Abachi 

Spanish  

Cayenne 

Red  Ceylon... 

Egyptian 

Golden 

Porto  Rico 

Enville 

Prince  Albert 
Sugar  Loaf  . . . 
Rothchild 
Wild 


Aver- 
age 
weight 

of 
fruit. 


(titncm. 
40.0 
59.0 
78.0 
58.0 
29.0 
55.0 
146.0 
66.0 
44.0 
38.7 
40.5 
23.5 


Edible 
por- 
tion. 


P.  ct. 
65.3 
59.3 
62.8 
57.0 
50.0 
65.4 
67.0 
57.5 
61.3 
57.3 
63.5 
50.0 


Total 

solids. 


P.  ct. 
11.98 
12.64 
14.40 
10.61 
16.00 
13.27 
13.60 
12.45 
13.66 
10.76 
9.90 
10.51 


Solu- 
ble 

solids. 


P.  ct. 
11.40 
11.44 
13.38 
8.64 
14.01 
12.16 
11. 22 
11.16 
12. 25 
9.76 
8.76 
6.77 


Ash. 


P.  ct. 

0.41 
.46 
.42 
.43 
.43 
.42 
.47 
.61 
.69 
.48 
.57 
.75 


Nitro- 
gen. 


P.  ct. 

0.056 
.  063 
.089 
.076 
.052 
.057 
.069 
.074 
.061 
.066 
.083 
.190 


Avail- 
able 
juice. 


P.  ct. 

80.7 
87.2 
85.5 
80.0 
74.6 
86.6 
87. 5 
79.4 
84.3 
85.6 
84.9 
78.5 


Juice. 


Acids 
as  sul- 
phuric. 


P.  ct. 

1.05 

1.35 

.60 

1.03 

.81 

.62 

.76 

.59 

1.19 

2.11 

1.28 

2.00 


Total 
sugars. 


P.ct. 
10. 55 
10. 22 
13.37 
7.73 
12.  21 
11.98 
11.61 
10. 57 
11.35 
8.49 
6.64 
4.28 


Another  table  is  given  which  shows  the  composition  with  reference  to  sugars  and 
acids  of  the  various  parts  of  the  pineapple.  From  the  figures  given  it  is  shown  that 
the  sugar  decreases  and  the  acid  increases  from  the  base  to  the  crown  of  the  fruit, 
and  from  the  core  to  the  circumference.  The  sweetest  fruit,  therefore,  of  the  pine- 
apple is  at  the  base  near  the  core. 

Cacao  manurial  experiments  at  Grenada  (Agr.  News  [Barbados],  3  (1904), 
No.  66,  p.  347). — The  amount  of  cacao  obtained  during  each  of  the  years  1900  to  1904 
on  plats  fertilized  with  manure  and  with  different  quantities  and  combinations  of 
commercial  fertilizers  are  tabulated.     No  conclusions  are  drawn. 

Facts  as  to  date  culture,  A.  V.  Stubenrauch  (Pacific  Fruit  World,  18  (1904), 
No.  5,  p.  7). — This  article  was  written  for  the  purpose  of  cautioning  intending  date 
planters  not  to  be  too  hasty  in  setting  out  large  orchards  in  the  vicinity  of  the  Salton 
basin  until  further  experimental  work  shall  determine  just  what  varieties  will  best 
succeed  and  just  what  difficulties  may  be  encountered  in  the  work. 

While  theoretical  considerations  as  to  summer  climate  may  show  the  Salton  basin 
to  be  especially  well  adapted  to  date  culture,  meteorological  data  on  the  winter 
climate  have  not  accumulated  in  sufficient  quantity  to  make  certain  that  the  trees 
will  flourish  over  winter.  It  is  believed,  therefore,  that  intending  planters  should 
await  the  results  of  the  coming  winter,  rather  than  to  plant  blindly  and  then  be 
disappointed  in  the  future.  The  purpose  of  the  article  is  to  arrest  the  booming  of 
date  culture,  but  not  in  any  way  to  stop  the  development  of  the  industry  along 
rational  lines. 

Making  a  cranberry  bog,  F.  A.  Makepeace  (  Country  Gent.,  69  (1904),  No.  2693, 
p.  819). — Detailed  directions  are  given  for  making  a  cranberry  bog.  After  the  plants 
have  been  set  it  is  about  4  years  before  they  come  into  full  bearing.  Once  estab- 
lished, a  good  bog  should  bear  steadily  for  10  to  12  years  without  doing  much  to  it 
other  than  keeping  it  free  from  weeds  and  the  ditches  cleaned  out.  The  average 
annual  production  of  an  acre  of  good  bog  is  placed  at  100  bbls.  With  the  cranberry 
picker  a  skillful  operator  will  average  about  10  bbls.  of  fruit  per  day. 

Trial  shipment  of  grapes  to  England  (Jour.  Dept.  Agr.  West  Australia,  10  (1904), 
No.  1,  pp.  24-27). — Different  varieties  of  grapes  were  shipped  to  England  in  a  number 
of  different  packages.  They  arrived  in  England  about  5  weeks  after  picking.  All  of 
the  varieties  had  lost  their  bloom  and  fresh  appearance,  and  the  stalks  had  become 
discolored  and  somewhat  shriveled. 

The  varieties  which  had  been  packed  in  cork  dust  arrived  in  decidedly  the  best 
condition,  those  packed  in  paper  only  did  not  look  so  well,  and  those  packed  with- 
out any  cork  dust  or  covering  at  all  were  in  the  worst  condition.  For  carrying  pur- 
poses, therefore,  the  cork  dust  is  recommended  as  preferable  to  any  of  the  methods 
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tried.  The  grapes  brought  low  prices,  and  it  is  not  believed  that  fruit  of  this  quality 
could  be  made  to  pay. 

Keeping  late  grapes  on  the  vine  (Agr.  Gaz.  New  South  Wales,  15  (1904),  No.  9, 
pp.  907,  908,  figs.  ..'). — It  was  found  that  if  the  whole  vine,  grapes  and  all,  was  covered 
with  heavy  bagging  while  in  full  leaf,  the  grapes  could  be  preserved  for  a  much  longer 
time  than  when  the  bunches  were  cut  off  with  a  small  portion  of  the  cane  and  the 
stem  inserted  in  a  bottle  of  water.  This  method,  however,  was  a  failure  in  wet 
seasons  because  the  fruit  remained  damp  within  the  bags  for  so  long  that  it  rotted. 
It  is  believed,  however,  that  if  the  upper  portion  of  the  bag  is  covered  with  rubberoid 
so  that  the  fruit  may  be  kept  dry  this  trouble  may  be  avoided. 

Investigations  on  the  development  and  composition  of  varieties  of  grapes 
cultivated  in  Abraou-Durso,  G.  Barberon  and  F.  Changeant  (Ann.  Soc  Agr. 
Sci.  ii  Ind.  Lyon,  8.  ser.,  1  (1903),  pp.  97-159,  dgms.  6). — Abraou-Durso  is  a  province 
of  Russia  bordering  the  northeast  coast  of  the  Black  Sea.  Considerahle  wine  of  good 
quality  has  been  produced  there  within  recent  years,  and  the  authors  made  an  exten- 
sive study  of  the  composition  of  the  skins,  pulp,  seed,  juice,  etc.,  of  a  large  number 
of  these  varieties,  all  of  which  is  presented  in  an  extensive  series  of  tables. 

The  quantitative  determination  of  organic  phosphorus  compounds  in  grape 
seeds  and  natural  wine,  J.  Weirich  and  G.  Ortlieb  (Arch.  Pharm.,  242  (1904), 
No.  2,  pp.  138-143). — The  presence  of  lecithin,  which  has  been  found  in  seeds  by  a 
number  of  investigators,  led  the  authors  to  investigate  its  presence  in  grape  seeds  and 
in  natural  wine.  This  was  found  in  considerable  quantities  in  the  seeds  of  a  variety  of 
grapes  from  Thyra,  and  also  in  sweet  wine  of  high  alcohol  content  made  from  these 
grapes. 

When  the  seeds  were  extracted  at  a  temperature  much  above  50°  C.  the  organic 
phosphorus  compounds  were  destroyed.  From  the  data  secured  in  this  experiment 
the  authors  draw  the  conclusion  that,  in  the  handling  of  wine,  heating  above  this 
temperature  may  destroy  the  lecithin  in  it  and  thus  decrease  its  value  for  consump- 
tion. In  wines  low  in  alcohol  content  a  very  small  amount  or  perhaps  no  organic 
phosphorus  compounds  may  be  found. 

The  presence  of  lecithin  in  wine,  A.  Rosenstiehl  ( Arch.  Pharm.,  242  (1904), 
No.  6,  pp.  475-477). — The  author  calls  attention  to  the  insufficient  data  upon  which 
Weirich  and  Ortlieb  (see  above)  based  their  work  in  determining  the  lecithin  content 
of  wine,  and  of  certain  other  important  factors  which  they  failed  to  take  into  account. 

Notes  on  rubber  plants  (East  Africa  Quart.,  1  (1904),  No.  3,  pp.  127-129) .—East 
Africa  rubber  is  obtained  primarily  from  the  various  Landolphia  vines.  These  vines 
usually  grow  on  good  soil  in  damp  or  shaded  situations  and  are  found  at  elevations 
from  sea  level  up  to  8,000  ft.  On  account  of  its  climbing  habit,  however,  Landolphia 
is  not  well  adapted  to  cultivation.  The  rubber  from  a  number  of  species  has  been 
submitted  to  the  Imperial  Institute,  London,  and  a  valuation  placed  upon  the  product. 

A  valuable  new  almond  (California  Cult.,  23  (1904),  No.  19,  p.  462).— The  new 
almond  described  originated  as  a  chance  seedling  by  a  Doctor  Simmons,  of  Sacra- 
mento. It  has  a  hard  shell  and  is  of  large  size  and  excellent  flavor.  It  is  claimed  for 
it  that  it  is  so  hardy  as  to  withstand  any  ordinary  frost.  It  has  proved  a  certain 
bearer  for  a  number  of  years,  yielding  each  season  a  very  heavy  crop.  If  these 
claims  are  substantiated  it  will  make  a  valuable  addition  to  the  list  of  almond  varieties. 

Chestnut  culture,  J.  W.  Kerr  (Rpt.  Maryland  State  Hort,  Soc,  5  (1902),  pp.  34- 
38). — Contrary  to  the  general  belief  that  chestnuts  will  not  grow  on  limestone  land, 
the  author  states  that  Japanese  chestnuts  are  successful  wherever  corn  can  be  grown. 
The  Japanese  variety  is  advised  for  market  purposes.  The  trees  should  be  set  about 
25  ft.  apart,  and  when  7  or  8  years  of  age  should  produce  about  a  bushel  of  nuts  per 
tree.  The  trees  should  be  planted  on  ground  that  can  be  cultivated  in  order  to  better 
control  insect  pests. 


HORTICULTURE.  47 1 

Trees  and  shrubs  tested  in  Manitoba  and  the  Northwest  Territories,  W. 

Saunders  (Canada  Cent.  E.ipt.  Farm  Bid.  47,  pp.  50,  ph.  6). — In  this  bulletin  the 
results  are  given  of  a  large  number  of  trials  of  trees  and  shrubs  grown  at  the  experi- 
mental farms  at  Brandon,  Manitoba,  and  at  Indian  Head  in  the  Northwest  Terri- 
tories during  the  past  16  years.  The  matter  contained  is  a  summary  of  the  data 
which  have  appeared  in  the  various  reports  from  these  stations.  The  object  in  com- 
piling the  bulletin  has  been  to  present  in  convenient  and  condensed  form  an  account 
of  the  hardiness  and  desirability  of  different  trees  and  shrubs  for  ornamental  pur- 
poses about  the  home.  While  the  testing  has  been  done  at  these  2  farms  in  west- 
ern Canada  it  is  believed  that  the  results  are  applicable  in  the  East,  since  plants 
hardy  enough  to  endure  the  climate  of  the  Northwest  may  be  planted  with  assurance 
of  success  in  any  of  the  eastern  parts  of  Canada. 

Species  of  the  following  shrubs  and  trees  have  proved  hardy  in  the  Northwest: 
Juneberry,  barberry,  birch,  Siberian  pea  tree  (Caragana),  hackberry,  virgin's  bower, 
dogwood,  native  hazelnut,  cottoneaster,  hawthorn,  broom  (Cytisus),  Eheagnus, hop, 
honeysuckle  (Lonicera),  matrimony  vine,  Neillia,  poplar,  wild  cherry  including 
sand  cherry,  Pyrus  baccata,  P.  prunifolia,  American  mountain  ash,  oak,  buckthorn, 
sumach,  native  currants,  gooseberries,  raspberries,  willows,  Buffalo  berry,  Spiraea, 
lilac,  elm,  arrowwood  (Viburnum),  the  grape  (  Vitis  vidpina),  balsam,  spruce,  and 
tamarack. 

Species  of  the  following  plants  have  proved  partially  hardy,  that  is,  they  may  be 
killed  back  to  the  ground,  but  spring  up  each  season,  or  may  be  only  partially 
killed  back:  Alder,  birthwort  (Aristolochia),  southernwood  (Artemisia),  bitter- 
sweet, hydrangea,  privet,  moonseed,  ironwood,  Periploca,  mock  orange,  roses,  elder 
(Sambucus),  linden  (Tilia),  and  pine. 

The  following  species  failed:  Maples,  horse-chestnuts,  tree  of  heaven  (Ailantus 
glandulosa),  Akebia,  false  indigo  (Amorpha  fridicosa) ,  hornbeam  (Carpinus),  hickory, 
chestnut,  catalpa,  button  bush,  Cercidiphyllum  japonicum,  Colutea  arborescens,  Deut- 
zia,  weigelia,  spindle  tree,  Exochorda  grandiflora,  beech,  greenwood,  honey  locust, 
Kentucky  coffee  tree,  walnut,  butternut,  mulberry,  American  plane  tree  or  button- 
wood,  tamarisk,  and  Salisburia  adianlifolia. 

Native  ornamental  plants  of  New  Mexico,  E.  O.  Wooton  (New  Mexico  Sta. 
Bui.  51,  pp.  40,  pis.  12). — The  author  makes  a  plea  for  the  use  of  native  plants  for 
shade  and  ornament  about  the  homes  in  New  Mexico,  and  gives  descriptions  of  a 
large  number  of  coniferous  and  deciduous  trees,  shrubs,  vines,  and  other  plants 
which  may  be  used  for  these  purposes,  with  directions  for  handling  them. 

Third  annual  convention  of  the  Chrysanthemum  Society  of  America 
(Amer.  Florist,  23  (1904),  No.  858,  pp.  597,  598). — An  account  of  the  proceedings  of 
the  society  at  its  meeting  held  in  Boston,  November  3  to  5.  Score  cards  for  judging 
commercial  chrysanthemums  and  chrysanthemums  for  exhibition  purposes  were 
adopted.  For  commercial  purposes  the  weighting  of  the  different  points  was  as 
follows:  Color  20,  form  15,  fullness  10,  stem  15,  foliage  15,  substance  15,  size  10.  For 
exhibition  blooms  color,  stem,  and  foliage  were  given  10  points  each;  fullness,  form, 
and  depth  15  points  each,  and  size  25  points. 

The  book  of  the  iris,  R.  I.  Lynch  (London  and  New  York:  John  Lane,  1904, 
pp.  XII -\-  214,  pis.  37). — This  is  the  twenty-first  number  in  the  series  of  handbooks 
of  practical  gardening,  edited  by  H.  Roberts.  Part  1  gives  a  description  of  the  struc- 
ture of  the  flower  and  its  natural  history.  Directions  are  given  for  the  culture  of  the 
various  irises.  Chapters  are  included  on  hybrids  and  hybridizing,  diseases,  and 
insects.  Part  2  is  devoted  to  a  classification  and  descriptions  of  the  various  species, 
with  cultural  notes  under  each  species. 

Injurious  effects  of  manure,  U.  P.  Hedrick  (Amer.  Florist,  23  (1904),  No.  856, 
p.  530). — The  author  calls  attention  to  the  injurious  effects  which  sometimes  follow 
a  heavy  application  of  manure  to  flower  beds,  due  to  the  fumes  of  ammonia  arising 
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from  the  manure.  An  instance  is  cited  in  which  a  large  bed  of  asters  and  Shasta 
daisies  was  thus  blighted  within  12  hours  after  the  manure  was  applied.  In  another 
case  seedling  honeysuckles  were  badly  injured  by  an  early  fall  application  of  stable 
compost. 

Experiments  in  these  two  cases  indicated  "that  the  injurious  effects  of  ammonia 
from  compost  could  be  counteracted  by  immediately  wetting  plants  and  manure,  or 
by  mixing  a  considerable  quantity  of  dry  earth  with  the  manure  to  absorb  the 
ammonia."  The  author  considers  it  doubtful  whether  it  is  often  necessary  or 
profitable  to  apply  sufficient  quantities  of  manure  to  growing  plants  to  thus  injure 
them.  An  instance  of  injury  from  this  cause  to  chrysanthemums  in  pots  is  noted 
and  of  a  bed  of  lettuce  under  glass  which  suffered  more  or  less  from  the  same  cause. 

Experiments  with  lawn  grasses,  B.  D.  Halsted  and  J.  A.  Kelsey  {New  Jersey 
Stas.  Rpt.  1903,  pp.  492,493). — A  report  is  given  of  the  conditions  of  the  grass  plats, 
which  have  been  maintained  at  the  station  since  1896.  The  condition  of  these  plats, 
which  are  9  in  number,  shows  that  the  Rhode  Island  bent  grass  has  maintained  its 
rank  as  the  most  satisfactory  species  for  lawn  grasses  for  4  years.  The  Kentucky 
blue  grass  is  also  very  satisfactory,  the  other  species  proving  less  adapted  to  their 
surroundings,  and  the  red  top  and  perennial  rye  seem  to  be  unsuited  to  their 
conditions. 

FORESTRY. 

Report  of  the  committee  on  forestry,  1903,  J.  T.  Rothrock  {Pennsylvania 
Dept.  Ayr.  Rpt.  1903,  pp.  509-513). — It  is  claimed  that  the  forestry  policy  of  Pennsyl- 
vania is  safely  established,  and  for  some  time  will  be  confined  to  an  extension  of 
what  has  already  been  begun.  Work  has  been  carried  on  in  the  propagation  of  forest 
seedlings  and  considerable  transplanting  of  these  seedlings  has  been  done. 

Attention  is  called  to  a  recent  law  which  authorizes  the  establishment  of  buildings 
for  the  purpose  of  training  State  foresters.  The  object  of  this  school  is  to  train  men 
in  any  branch  of  forestry,  and  during  the  year  15  students  were  enrolled,  who 
devoted  half  their  time  to  study  and  the  other  half  to  forest  work,  which  consisted 
in  a  considerable  degree  of  patrolling  the  reserves  to  protect  against  fire,  trespassing, 
etc.  This  is  believed  to  be  the  first  mounted  State  guard  that  any  State  possesses 
for  its  rural  districts. 

Forest  thinning  and  its  results,  W.  F.  Hubbard  {Forestry  andlrrig.,  10  {1904), 
No.  7,  pp.  313-319,  figs.  2). — An  account  is  given  of  some  results  of  forest  thinning, 
the  illustrations  of  systematic  thinnings  being  drawn  from  the  forest  belonging  to  the 
Forest  Academy  at  Tharand  and  at  the  Austrian  station  in  Mariabrunn.  In  the  first 
case  the  stand  was  principally  Scotch  pine  and  in  the  second  Austrian  black  pine. 
The  stand  of  trees  per  acre,  diameter,  height,  volume,  etc.,  are  given,  showing  not 
only  the  standing  timber,  but  the  amount  removed  from  time  to  time. 

Based  upon  these  observations,  the  author  draws  some  conclusions  relative  to  forest 
thinning  in  this  country,  and  he  applies  the  classification  to  American  conditions 
with  some  modifications.  An  illustration  is  given  showing  the  proposed  thinning  of 
a  27-year-old  stand  of  white  pine. 

Street  forestry,  F.  Shonnard  (  Yonkers,  New  York:  Department  of  Public  Works, 
1903,  pp.  48,  pis.  13). — A  report  is  given  on  the  selection,  planting,  cultivation,  and 
care  of  street  shade  trees,  and  particular  attention  is  paid  to  the  injuries  to  trees  from 
electric  and  gas  services. 

An  experiment  is  reported  in  which  the  author  investigated  the  injurious  effect  of 
illuminating  gas  by  introducing  the  gas  at  the  rate  of  1.07  cu.  ft.  per  hour  into  a  large 
pot  containing  a  growing  lemon  tree.  The  effect  of  the  gas  on  the  foliage  was  notice- 
able on  the  third  day,  and  on  the  eighth  day  the  leaves  were  curling  and  dropping 
from  all  parts  of  the  tree  and  sap  was  being  exuded  in  a  considerable  quantity  from 
the  bark  on  its  trunk  and  branches.     At  this  time  the  gas  was  turned  off,  the  tree 
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removed  from  the  pot,  and  the  gas-saturated  soil  washed  from  the  roots.  Similar 
tests  are  being  carried  on  to  determine  the  essential  facts  of  gas  injury  to  trees. 

Forestry  and  close  settlement,  P.  MacMahon  (Queensland  Agr.  Jour.,  15 
(1904),  No.  2,  pp.  599-603,  figs.  4)- — An  account  is  given  of  Australian  forests  in 
which  the  relation  of  forestry  and  population  is  discussed.  With  a  total  area  of 
2,945,991  sq.  miles  in  Australia  proper,  there  is  a  forest  area  of  150,000  sq.  miles, 
amounting  to  about  5  per  cent  of  the  total  area,  while  the  extent  of  land  that  lias 
been  alienated  or  appropriated  in  various  ways  amounts  to  but  little  more  than  6  per 
cent  of  the  total  area.  If  these  figures  be  continued  to  include  all  of  Australasia,  the 
proportion  is  increased  about  1  per  cent. 

A  discussion  is  given  of  the  forest  area  in  relation  to  population  of  different  por- 
tions of  Europe,  and  statements  made  regarding  the  distribution  of  forest  species, 
number  of  trees  grown  per  acre  under  different  systems  of  management,  etc. 

Forest  fires  (Forestry  and  Irrig.,  10  (1904),  No.  9,  pp.  433,  434)-— During  the 
month  of  August  disastrous  forest  fires  occurred  in  Montana,  Oregon,  and  Washing- 
ton, the  long-continued  drought  coupled  with  the  very  hot  summer  having  made 
conditions  very  favorable  for  fires.  The  extent  of  the  fires,  cause  where  known, 
and  loss  are  shown.  During  the  same  period  extensive  fires  are  reported  from 
various  parts  of  British  Columbia,  Newfoundland,  and  elsewhere,  the  fires  in  British 
Columbia  being  pronounced  the  most  destructive  since  1896. 

Forest  fires  in  Maine  (Forestry  and  Irrig.,  10  (1904),  No.  8,  pp.  376,  377).—  An 
outline  is  given  of  investigations  which  have  been  carried  on  by  the  Bureau  of  For- 
estry in  cooperation  with  the  State  of  Maine  in  studying  the  causes  and  results  and 
means  of  prevention  of  forest  fires. 

Ornamental  and  useful  subtropical  trees,  T.  R.  Sim  (Natal  Agr.  Jour,  and  Min. 
Rec,  7  (1904),  No.  8,  pp.  776-779,  pis.  6). — Descriptions  are  given  of  a  few  tropical  and 
subtropical  trees  which  have  proved  adapted  to  the  coast  district  of  Natal  and  which 
are  believed  to  be  worthy  of  more  extended  cultivation  than  they  now  receive. 
Among  the  species  described  are  the  date  palm,  banyan,  cocoanut  palm,  mangosteen, 
screw  pine,  rubber  trees,  flamboyant  or  royal  Poinciana,  etc. 

Reforesting  mountain  slopes,  T.  P.  Lukens  (  Water  and  Forest,  4  (1904),  No.  3, 
pp.  1-4,  figs.  3). — The  work  which  is  contemplated  by  the  Bureau  of  Forestry  of  this 
Department  in  reforesting  portions  of  southern  California  is  described.  Notes  are 
given  from  various  sources  comparing  the  value  of  forests  as  a  protective  agent  against 
erosion;  comparisons  made  of  the  run-off  of  forested  and  nonfo rested  lands,  and  the 
various  efforts  that  have  been  made  to  reforest  the  region  about  San  Bernardino  and 
Los  Angeles,  Cal.,  are  described. 

An  object  lesson  in  reforestation,  A.  W.  Tourgee  (Forestry  and  Irrig.,  10 
(1904),  No.  8,  pp.  354-361,  figs.  5). — An  account  is  given  of  the  methods  by  which 
the  Landes  and  adjoining  districts  of  France  have  been  restocked  with  the  maritime 
pine.  Nearly  700,000  acres  of  forest  are  now  under  cultivation  which  were  formerly 
barren  wastes  or  sand  dunes. 

Indirect  influence  of  forests,  H.  Lafosse  (Ann.  Sti.  Agron.,  2.  ser.,  1902-3,  II, 
No.  2,  pp.  288-312). — Some  of  the  indirect  influences  of  forests,  such  as  effect  on 
temperature,  as  wind-breaks,  as  means  of  protecting  water  supply,  mechanical  effects 
of  roots  on  rocks  and  soils,  the  effect  on  health,  etc.,  are  discussed. 

Forest  planting  in  -western  Kansas,  R.  S.  Kellogg  (Forestry  and,  Irrig.,  10 
(1904),  No.  7,  pp.  321-326). — The  forest  planting  which  was  begun  along  the  border 
of  the  Great  Plains  a  good  many  years  ago  is  said  by  the  author  to  have  resulted  in 
abundant  success.  The  most  extensive  early  plantings  were  on  the  so-called  timber 
claims,  which  were  generally  failures  on  account  of  the  selection  of  improper  species 
and  neglect.  A  close  examination  of  the  results  obtained  leaves  little  room  for  doubt- 
ing the  success  of  forest  planting  in  western  Kansas  if  the  species  are  intelligently 
selected  and  properly  cared  for. 
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Notes  are  given  on  the  choice  of  location,  methods  of  planting,  cultivation,  etc. 
For  upland  planting  under  ordinary  conditions  the  author  recommends  the  honey 
locust,  Osage  orange,  Russian  mulberry,  and  red  cedar,  followed  by  white  elm,  green 
ash,  hackberry,  and  Scotch  and  Austrian  pines,  where  these  species  can  be  properly 
cared  for.  For  valley  plantings,  where  the  roots  will  eventually  <ret  the  benefit  of 
permanent  water,  all  of  the  upland  species  are  said  to  be  excellent,  and  in  many 
localities  Cottonwood,  box  elder,  soft  maple,  black  walnut,  and  hardy  catalpa  may 
be  added.  Under  favorable  conditions,  where  growth  is  rapid,  Osage  orange,  black 
locust,  Russian  mulberry,  and  hardy  catalpa  may  be  profitably  planted  for  commercial 
returns. 

Forestry  in  the  Michigan  State  Agricultural  College  [Forestry  and  Irrig.,  10 
(1904),  No.  7,  pp.  326-329,  figs.  3). — An  outline  is  given  of  the  course  of  forestry, 
which  was  put  in  operation  at  the  Michigan  Agricultural  College  September,  1902. 
The  forestry  course  extends  over  4  years  and  the  schedule  of  subjects  pursued  in  the 
last  2  years  is  given  in  detail. 

Experimental  forest  in  Minnesota,  C.  C.  Andrews  (Forestry  and  Irrig.,  10 
(1904),  No.  8,  pp.  379,  380). — A  description  is  given  of  the  experimental  forest  of 
20,000  acres  which  the  State  of  Minnesota  has  set  aside  as  an  experimental  forest. 
This  consists  of  third  and  fourth  rate  land  and  has  been  selected  on  the  Vermillion 
Range,  about  12  miles  from  the  town  of  Ely. 

Forest-tree  seed  collecting  in  New  Mexico,  W.  H.  Mast  (Forestry  and  Irrig., 
10  (1904),  No.  7,  pp.  309-312). — An  account  is  given  of  the  author's  experience  in 
collecting  forest-tree  seed,  principally  western  yellow  pine,  in  New  Mexico.  The 
various  tree  seeds  selected  were  piiion  pine,  red  and  white  fir,  limber  pine,  blue 
spruce,  western  yellow  pine,  and  one-seed  juniper.  The  methods  for  collecting  each 
of  these  species  of  seed  are  descrihed  at  some  length,  and  a  table  is  given  which 
shows  the  amount  of  seed  collected  and  the  cost  per  pound  of  each  species.  The 
cost  ranged  from  23  cts.  to  $1.47  per  pound. 

Forest  conditions  in  western  Wisconsin,  L.  H.  Pammel  (Forestry  and  Irrig., 
10  (1904),  No.  9,  pp.  421-426,  figs.  3). — The  early  history  of  the  forests  in  western 
Wisconsin  is  traced,  and  statements  given  regarding  their  present  condition.  The 
author  divides  the  region  into  different  formations,  describing  the  characteristic 
soils  and  the  more  important  species  occurring  in  the  different  formations,  and  also 
the  important  shrub  and  herbaceous  plants  associated  with  the  different  forest  trees. 
The  formations  described  are  the  river  formation,  sandy  uplands,  valley  formation, 
ridge  formation,  and  tamarack  formation. 

The  black  wattle  (Acacia  decurrens),  E.  Hutchins  (Agr.  Jour.  Cape  Good  Hope, 
25  (1904),  No.  3,  pp.  277-280). — An  account  is  given  of  the  various  attempts  which 
have  been  made  to  cultivate  the  black  wattle  in  Cape  Colony  and  elsewhere.  While 
it  has  been  frequently  claimed  that  the  black  wattle  will  grow  in  the  poorest  soils, 
according  to  the  author  experiments  have  shown  that  while  the  soil  may  be  deficient 
in  plant  food  it  must  be  moist  and  open.  A  number  of  plantations  of  this  tree  have 
been  made  in  different  parts  of  Cape  Colony  and  where  the  rainfall  has  been  suffi- 
cient the  growth  has  been  very  satisfactory.  Where  rainfall  is  not  abundant  but 
irrigation  can  be  followed,  equal  satisfaction  has  been  experienced. 

The  author  concludes  with  statements  taken  from  an  account  of  black  wattle  cul- 
tivation in  Natal,  in  which  it  is  stated  that  in  1903  there  were  25,000  acres  of  black 
wattle  in  cultivation.  The  cultivation  of  this  tree  was  first  begun  about  20  years  ago, 
and  the  production  of  bark  now  amounts  to  nearly  $500,000  annually. 

The  poplars,  L.  Breton-Bonnard  (Le  peuplier.  Paris:  Lucien  Laveur,  1903,  pp. 
VIII-\-213,  pis.  2,  figs.  97). — The  poplar,  according  to  the  author,  is  next  to  the  oak 
the  most  valuable  tree  for  general  cultivation  in  France.  The  monograph  which  he 
has  presented  gives  an  account  of  the  history  of  these  trees  and  their  distribution, 
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and  describes  their  culture,  uses,  diseases  and  insect  injuries  and  their  remedies, 
exploitation,  products,  etc. 

After  a  general  discussion  of  the  botanical  characters  of  the  genus,  descriptions  are 
given  of  about  20  species  and  varieties  which  are  either  indigenous  or  introduced  in 
France.  Chapters  are  given  on  the  reproduction,  planting,  culture,  etc.,  and  special 
attention  paid  to  numerous  fungus  and  insect  enemies  of  the  tree.  The  volume  con- 
cludes with  accounts  of  the  various  products  and  their  utilization,  and  with  direc- 
tions for  the  evaluation  of  standing  timber. 

The  study  of  the  red  gum  {Forestry  and  Irrig.,  10  (1904),  No.  7,  pp.  333-335). — 
An  outline  is  given  of  recent  investigations  of  the  Bureau  of  Forestry  of  this  Depart- 
ment on  the  value  and  utilization  of  the  red  gum.  The  rapid  growth,  occupation  of 
swamp  lands,  and  immunity  from  fires  attracted  attention  to  this  tree  as  a  means  of 
continuing  the  lumber  supply  for  certain  uses.  In  spite  of  its  abundance,  this  tree 
has  been  slow  to  be  recognized  of  commercial  importance,  largely  on  account  of  the 
extent  to  which  it  warps  and  stains  in  seasoning.  The  Bureau  of  Forestry  has  been 
carrying  on  investigations  at  its  timber-testing  laboratory  to  determine  more  fully 
the  value  of  this  timber  in  comparison  with  higher-priced  material. 

The  results  obtained  so  far  show  that  the  red  gum  may  serve  for  carriage  and 
wagon  wood  stock  in  place  of  hickory,  and  it  is  believed  that  experiments  will  deter- 
mine methods  of  seasoning  which  will  overcome  the  warping  and  twisting  that 
result  from  the  ordinary  drying  of  the  timber.  Field  studies  are  being  carried  on  in 
a  number  of  localities,  and  a  careful  study  of  second  growth  and  stand  per  acre  will 
be  made  in  the  hopes  of  securing  data  that  can  be  made  the  basis  of  recommenda- 
tions for  the  proper  management  of  hard-wood  bottom  lands. 

The  water  elm,  J.  Jensen  {Forestry  and  Irrig.,  10  (1904),  No.  8,  p.  384). — A  brief 
account  is  given  of  the  occurrence  in  Michigan  of  the  water  elm  (Zelkova  acuminata), 
a  species  indigenous  to  the  mountain  region  of  Japan.  This  tree  was  introduced  in 
1879,  a  number  of  specimens  being  planted  at  the  South  Haven  Substation.  The 
largest  tree  measures  3  ft.  10  in.  in  circumference  3  ft.  from  the  ground  and  is  more 
than  20  ft.  in  height.  This  rate  of  growth  for  a  24-year-old  tree  is  believed  to  show 
the  possibilities  of  this  species  of  forest  tree  where  climatic  and  soil  conditions  are 
favorable  to  its  growth.  The  larger  specimens  have  already  ripened  seeds  as  is 
evidenced  by  numerous  seedlings  observed  in  hedges  near  by. 

Camp  life  at  the  Yale  Summer  School  of  Forestry,  Q.  R.  Craft  (Forestry  mid 
Irrig.,  10  (1904),  No.  9,  pp.  437-431,  figs.  3). — A  description  is  given  of  the  location  of 
the  Yale  Summer  School  of  Forestry  at  Milford,  Pa. ;  its  advantages  pointed  out,  and 
brief  outlines  of  the  courses  and  methods  of  instruction  given. 

SEEDS— WEEDS. 

The  biology  of  the  seed  of  species  of  Inga,  A.  Borzi  (Rend.  Boy.  Accad.  Lincei, 
1903,  pp.  10;  abs.  in  Bot.  Centbl,  95  (1904),  No.  22,  pp.  578,  579).— An  account  is  given 
of  some  observations  on  the  seed  of  a  number  of  species  of  Inga,  which  the  author 
states  are  naked  embryos  without  the  usual  seed  coats. 

The  covering  of  the  seed  consists  of  a  white  sugary  pulp  which  easily  separates 
from  the  black  seed.  The  seed  enveloped  in  this  pulp  is  carried  in  the  long  pods 
and  is  scattered  more  or  less  by  birds  seeking  the  pulp.  The  naked  embryos  are 
able  to  retain  their  germinative  power  for  a  considerable  time  and  by  special 
physiological  and  biological  adaptations  are  protected  against  excessive  radiation,, 
transpiration,  etc.  The  external  portions  of  the  embryos  are  provided  with 
thickened  cuticularized  tissues  containing  tannin  and  anthocyanin.  The  aeration 
of  the  seed  is  secured  by  a  mechanism  which  corresponds  to  the  micropyle  of 
ordinary  seeds.  A  number  of  other  important  analogies  between  this  peculiar  seed 
and  normal  seeds  are  pointed  out. 
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Rules  and  apparatus  for  seed  testing  (  U.  S.  Dept.  Agr.,  Office  of  Experiment 
Stations  Circ.  34,  rev.  ed.,  />/>.  24.  figs.  11). — This  is  a  revised  edition  of  Circular  34 
(E.  S.  R.,  9,  p.  143),  which  describes  the  rules  and  apparatus  for  seed  testing,  the 
present  edition  giving  special  attention  to  the  description  of  improved  apparatus, 
more  specific  directions  regarding  sampling,  and  more  definite  information  regarding 
the  seed  bed,  temperature,  duration  of  test,  etc.  This  circular  is  the  work  of  a 
committee  appointed  by  the  Association  of  American  Agricultural  Colleges  and 
Experiment  Stations  at  its  meeting  in  November,  1903. 

Experiments  with  seeds  and  seedling's,  B.  D.  Halsted  and  J.  A.  Kelsey 
{New  Jersey  Stas.  Rpt.  1903,  pp.  510-517). — During  the  period  covered  by  this  report 
experiments  were  made  with  squash  and  other  seeds  to  determine  the  time  required 
for  the  germination  of  various  cucurbitaceous  seeds.  In  connection  with  the  germi- 
nation tests  a  study  wTas  made  of  the  method  by  which  the  thick  seed  coats  are 
removed  and  the  young  plant  emerges  from  its  covering.  The  effect  of  mutilating 
squash  seeds  and  of  the  mutilation  of  corn  on  germination  is  reported  upon,  and  a 
brief  account  given  of  the  germination  of  Martynia  or  Unicorn  plant  seed. 

Experiments  with  weeds,  B.  D.  Halsted  and  J.  A.  Kelsey  (New  Jersey  Stas. 
J!l>t.  1903,  pp.  498-504). — A  report  is  given  on  the  condition  of  the  various  weeds  in 
the  weed  belt  which  has  been  maintained  for  7  years,  and  the  relative  rank  of  the 
different  species  is  practically  the  same  as  noted  in  the  previous  report  (E.  S.  R.,  15, 
p.  159). 

Extended  notes  are  given  on  a  species  of  Galensoga,  which  has  become  a  trouble- 
some weed  in  New  Jersey,  and  an  account  is  given  of  the  black  nightshade  (Solanum 
nil/rum)  and  notes  given  on  its  reputed  poisonous  properties.  An  account  is  also 
given  of  the  broom  rape  (Orobanche  ramosa)  as  a  parasite  on  tomatoes  grown  in  the 
greenhouse. 

Report  of  the  botanist,  1903,  W.  A.  Buckhoct  (Pennsylvania  Dept.  Agr.  Rpt. 
1903,  pp.  587-590). — A  description  is  given  of  a  number  of  weeds  which  have  become 
troublesome,  among  the  more  persistent  ones  being  the  horse  nettle,  hop  clover, 
sheep  sorrel,  field  cress,  and  Galinsoga  parviflora.  This  weed,  which  has  been 
recently  introduced,  probably  from  South  America,  seems  to  be  slowly  spreading  in 
moist  ground  throughout  the  State.  A  suggestion  is  made  for  eradication  of  weeds 
in  fields,  lawns,  etc.,  and  brief  notes  given  on  a  number  of  plant  diseases. 

Prickly  pear  extermination  (Natal  Agr.  Jour,  ami  Min.  Rec,  7  (1904),  No.  7,  pp. 
716-718). — A  description  is  given  of  what  is  called  the  Queensland  system  of  prickly 
pear  extermination,  which  consists  of  the  use  of  a  sodium-arsenate  spray  made  by 
combining  4  lbs.  of  white  arsenic  and  3  lbs.  of  washing  soda  in  1  gal.  of  water.  After 
boiling  for  half  an  hour  the  solution  is  used  at  the  rate  of  5  to  8  oz.  added  to  1  gal. 
of  water. 

The  destruction  of  wild  mustard,  Roussille  ( Bui.  Soc.  Nat.  Agr.  France,  64  ( 1904), 
No.  6,  pp.  451,  452). — A  brief  account  is  given  of  a  comparative  test  of  power  and 
hand  spraying  apparatus  for  use  in  combating  the  wild  mustard.  The  herbicide  used 
in  each  case  was  composed  of  4  kg.  copper  nitrate  to  100  liters  of  water.  This  was 
applied  at  the  rate  of  from  800  to  1,000  liters  per  hectare,  and  was  used  successfully 
for  the  destruction  of  the  weed  without  any  injury  to  the  crop,  which  in  this  case 
was  oats. 

All  the  forms  of  apparatus  tested  proved  satisfactory,  particularly  the  hand  machines, 
which  were  adapted  to  use  on  a  limited  area.  Iron  sulphate,  when  used  at  the  rate 
of  300  kg.  mixed  with  200  kg.  of  plaster,  applied  to  a  hectare,  gave  very  unsatisfactory 
results. 

Destruction  of  wild  mustard,  Triboulet,  Rommatin,  and  Saint-Quentin  (Bui. 
Soc.  Nat.  Agr.  France,  64  (1904),  No.  6,  pp.  461-466). — The  results  of  experiments 
with  copper  and  iron  sulphate  solutions,  and  the  use  of  the  same  in  powdered  form 
for  the  destruction  of  wild  mustard  and  wild  radish  in  growing  crops,  are  given. 


DISEASES    OF    PLANTS.  477 

DISEASES  OF  PLANTS. 

Some  bacterial  diseases  of  plants  prevalent  in  Ontario,  F.  C.  Harrison  and 
B.  Barlow  (Ontario  Ayr.  Col.  and  Expt.  Farm  Bui.  136,  j>j>.  20,  figs.  12). — An  account 
is  given  of  the  fire  or  twig  blight  due  to  Bacillus  amylovorus,  a  bacterial  disease  of 
beans  due  to  Pseudomonas phaseoli,  a  soft  rot  of  white  turnips,  cauliflowers,  and  cab- 
bages,  a  rot  of  Swedish  or  yellow  turnips,  and  a  harterial  rot  of  stored  celery. 

The  fire  or  t  w  jlt  blight,  which  affects  pear  and  apple  orchards,  is  described  at  con- 
siderable length,  and  notes  given  on  the  distribution  of  the  disease,  losses  attributed 
to  it,  symptoms  of  the  disease,  life  history  of  the  organism  causing  it,  and  suggestions 
for  its  prevention. 

The  bacterial  disease  of  beans  described  affects  the  wax  beans  grow  n  largely  for 
canning  purposes.  The  disease  begins  at  the  margin  of  the  leaf,  or  where  it  has  been 
injured  by  insects,  winds,  or  hail,  and  gradually  a  yellow  spot  appears,  which  spreads 
slowly,  the  diseased  tissues  finally  becoming  brown  and  almost  Mark.  Inoculation 
experiments  have  shown  that  the  cause  of  this  trouble  is  the  organism  Pseudomonas 
phaseoli;  and  for  its  prevention  it  is  recommended  that  healthy  seeds  be  used  in 
planting,  to  be  treated  as  a  precautionary  measure  with  water  heated  to  122°  V.  for 
LO minutes,  or  soaked  for  a  short  time  in  a  corrosive  sublimate  solution,  1  partto  1,000 
of  water.  When  the  disease  has  made  itself  apparent  the  cultivation  of  beans  in  that 
soil  should  he  abandoned  for  several  years,  as  the  organism  is  believed  to  be  able  to 
remain  in  the  soil  for  some  time. 

The  soft  rot  of  white  turnips,  cauliflowers,  cabbages,  etc.,  is  attributed  to  the 
organism  Bacillus  oleracese.  This  organism  produces  in  these  plants  a  sof  rot  which 
causes  considerable  loss  in  the  fields.  A  more  extended  account  of  this  disease  is 
given  elsewhere  (see  p.  480). 

The  soft  rot  of  Swedish  or  yellow  turnips  is  caused  by  an  organism  quite  similar  to 
the  one  causing  the  soft  rot  of  white  turnips,  but  is  subject  to  slightly  different  condi- 
tions. For  the  prevention  of  this  disease  it  is  recommended  that  the  roots  be  thor- 
oughly ripened  and  cured  before  being  placed  in  storage,  in  order  to  secure  this 
result  the  harvesting  of  the  root  crop  should  be  delayed  as  long  as  possible,  and  after 
pulling  the  roots  they  should  be  allowed  to  dry  before  being  stored. 

A  brief  description  is  given  of  a  rot  of  stored  celery  which  was  observed  at  the 
agricultural  college  during  the  winter  of  1903-4.  From  a  number  of  the  decayed 
stems  cultures  were  made  and  2  varieties  of  Pseudomonas  fluorescens  were  isolated. 
One  variety  causes  the  steins  to  become  brownish  or  amber  colored  in  rotting,  while 
the  other  shows  a  greenishdjlue  color.  Fresh  celery  plants  inoculated  with  the 
organism  after  a  few  days  showed  the  presence  of  the  rot,  indicating  that  these 
organisms  were  its  cause.  As  precautionary  measures  for  preventing  the  rot  the 
authors  recommend  that  celery  should  be  packed  with  the  roots  in  clean  soil,  which 
should  be  kept  moist  but  not  wet,  and  the  atmosphere  of  the  soil  or  storage  room 
should  be  kept  at  a  uniformly  low  temperature,  but  little  above  the  freezing  point. 

Investigations  at  the  station  of  plant  pathology,  G.  Delacroix  (Bui.  Soc. 
Mycol.  France,  19  (1903),  Xos.  2,  pp.  U8-14-r>;  •/',  pp.  342-355  |.—  Notes  are  given  on  a 
number  of  investigations  carried  on  at  the  laboratory  under  the  direction  of  the 
author.  Among  them  are  discussed  the  conidial  form  of  the  black-rot  fungus,  an 
apple-tree  canker  due  to  Sphseropsis  malorum^  a  monstrous  form  of  ergot,  a  disease  of 
•ruavas  caused  by  Glaosporiumpsidii,  n.  sp.,  a  mildew-like  diseaseof  mulberries  caused 
by  Ovulariopsia  ulmorica,  n.  sp.,  and  the  parasitism  of  Dolhichiza  populea  on  several 
species  of  poplars. 

Letters  on  diseases  of  plants,  X.  A.  Cobb  (Dept.  Ayr.  New  Smith  Wales,  Misc. 
Pub.  666,  2.  ser.,  pp.  /•>'.;,  pis.  11,, figs.  132). —  This  is  a  compilation,  with  additions  and 
emendations,  of  papers  by  the  author  on  this  subject,  which  were  published  from 
time  to  time  in  the  Agricultural  Gazette  of  New  South  Wales. 
15014— No,  5—05 5 


478  EXPERIMENT    STATION    RECORD. 

The  West  Indian  anthracnose  of  cotton,  L.  Lewton-Brain  (  West  Indian  Bui., 
5  ( 1904  I,  No.  2,  pp.  178-194,  figs.  7  ). — The  presence  of  an  anthracnose  of  cotton  lias 
been  long  known  in  the  West  Indies  and  has  been  frequently  identified  as  identical 
with  the  cotton  anthracnose  of  the  United  States.  Recent  investigations  of  the 
author  have  shown  the  occurrence  of  this  disease  over  quite  a  considerable  portion 
of  the  British  West  indies,  but  it  so  far  does  not  seem  to  have  occasioned  any  very 
jrreat  destruction  of  the  cotton  bolls.  The  symptoms  of  the  disease  are  described,  as 
well  as  the  results  of  cultures  and  artificial  inoculations  with  the  fungus. 

Studies  of  the  organism  have  led  the  author  to  conclude  that  while  not  specifically 
distinct,  the  form  occurring  in  the  West  Indies  differs  so  constantly  in  some  of  its 
spore  characters  as  to  warrant  its  description  as  a  distinct  variety,  the  name  Collet o- 
trichum  gossypii  barbadense,  n.  var.,  being  given  it.  Suggestions  are  given  for  combat- 
ing the  fungus,  which  include  the  burning  of  all  refuse  about  cotton  fields,  treatment 
of  seed  with  a  week  solution  of  corrosive  sublimate,  selection  of  seed  from  healthy 
plants,  etc. 

Streptothrix  as  a  cause  of  musty  oats,  1>.  Bkocq-Rousseu  {Rev.  Gin.  Bot.,  16 
i  1904),  No.  186,  pp.  219-230,  pi.  /). — The  author  reports  having  frequently  noticed 
oats  which  exhaled  a  marked  musty  odor,  sometimes  to  such  an  extent  that  animals 
would  refuse  to  eat  the  grain,  and  serious  loss  was  occasioned. 

A  study  was  made  of  a  number  of  varieties  and  from  the  molded  specimens  a  num- 
ber of  fungi  and  bacteria  were  isolated,  but  the  only  organism  occurring  uniformly 
throughout  all  the  samples  was  a  species  of  Streptothrix.  The  characters  of  this 
fungus  as  shown  in  various  cultural  media  are  described,  and  studies  with  cultures  on 
sound  oats  showed  the  possibility  of  its  causing  the  moldy  odor.  Comparisons  are 
made  between  this  and  the  other  known  species  of  Streptothrix,  and  while  it 
approaches  most  nearly  S.  fcersteri,  still  it  can  not  be  definitely  identified  with  that 
species. 

As  a  practical  result  of  examination,  the  author  found  it  was  possible  to  prevent 
its  infesting  sound  oats  if  the  grain  could  be  kept  in  a  dry  condition  and  not  mixed 
with  any  that  was  musty,  and  that  musty  oats  would  lose  this  odor  if  heated  for  half 
an  hour  at  a  temperature  of  80°  C. 

The  study  of  potato  rot,  G.  Delacroix  (Ann.  Inst.  Nat.  Agron.,  2.  ser.,  3  (1904), 
No.  /,  pp.  37-74,  figs.  ■')■ — An  account  is  given  of  an  unusual  outbreak  of  potato  rot 
near  Paris  during  the  autumn  of  1903.  The  atmospheric  conditions  were  especially 
favorable  for  the  development  of  the  fungus  and  the  losses  caused  by  it  were  very 
great.  An  extended  discussion  of  the  methods  of  infection  is  given,  as  well  as  notes 
on  the  life  history  of  the  organism.  Other  diseases  due  to  fungi  and  bacteria  were 
observed,  but  to  the  Phytophthora  is  attributed  all  the  serious  injury. 

In  studying  the  disease  marked  differences  in  infection  were  noticed  for  different 
varieties,  and  differences  of  soil,  fertilizer,  moisture,  etc.,  were  found  to  influence 
the  amount  of  disease  in  any  particular  variety.  An  excess  of  nitrogen  was  found  to 
favor  the  activity  of  the  fungus,  while  potatoes  grown  with  potash  and  phosphoric 
acid  fertilizers  were  less  affected.  Depth  of  planting  is  said  to  exert  an  influence  on 
the  spread  of  the  disease,  the  conidia  of  the  fungus  seeming  to  be  unable  to  penetrate 
the  soil  to  a  depth  of  more  than  10  cm.  The  use  of  fungicides  during  the  growing 
season  is  recommended,  and  care  in  the  selection  and  wintering  of  seed  tubers  is 
advised. 

The  leaf  brown  of  the  potato,  J.  J.  Vaxha  (Naturw.  Ztschr.  Land-  n.  Forstw.,  2 
(1904),  No.  3,  pp.  113-127,  pis.  6;  abs.  in  J'»,t.  Centbl,  96  (1904),  No.  29,  />.  67).— A 
description  is  given  of  a  disease  of  potatoes  which  is  reported  as  having  been  common 
in  Bohemia,  northern  Germany,  Scandinavia,  and  elsewhere.  In  many  particulars 
it  resembles  the  potato  rot  caused  by  Phytophthora,  but  careful  examination  showed 
it  to  vary  in  a  number  of  particulars,  and  the  cause  of  the  leaf  spot  to  be  Sporidesmium 
solani  varians,  n.  var. 
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The  effect  of  the  fungus  on  the  host  plant,  as  well  as  its  character  as  shown  in  pure 
cultures,  is  described.  For  the  prevention  of  the  disease  the  author  recommends  spray- 
ing the  potatoes  throughout  the  season  with  Bordeaux  mixture  at  intervals  of  2  or  3 
weeks.  After  the  potato  harvest  it  is  suggested  that  the  tops  should  he  collected  and 
burned,  and  attention  paid  to  the  use  of  fertilizers  and  manures.  -  Deep  plowing  of 
the  potato  field  after  harvest  is  suggested  as  a  beneficial  practice;  and  potatoes  should 
not  be  continued  in  the  same  field  for  any  long  period  of  time,  since  the  fungus  is 
liable  to  become  established  in  the  soil,  where  it  is  able  to  pass  the  winter. 

Some  diseases  of  the  potato,  G  Massee  (Queensland  Agr.  Jour.,  15  {1904), 
No.  /,  ]>/>.  605-607). — A  summary  is  given  of  an  article  published  by  the  author  in 
Gardener^  Chronicle  relating  to  some  of  the  diseases  of  the  potato.  Among  those 
described  are  the  potato  rot  (Phytophthora  infestans),  winter  rot  (Nectria  solani), 
black  seal)  (CEdamyces  leproides),  bacterial  disease  (Bacillus  solanacearmn) ,  and  potato 
scab  (Sorosporium  scahics). 

Treatment  of  potatoes  with  fungicides,  F.  Parisot  (Jour.  Ayr.  Prut.,  n.  ser.,  8 
(1904),  No.  34,  pp.  234,  235). — In  a  series  of  experiments  carried  on  at  Rennes  4 
varieties  of  potato  were  grown  in  different  lots,  one  lot  in  each  case  being  treated 
with  Burgundy  mixture,  containing  2  per  cent  copper  sulphate,  and  the  others 
remaining  as  checks. 

The  results  of  the  treatment  showed  that  in  the  case  of  3  varieties  there  was  a 
difference  in  favor  of  the  treated  plants,  varying  from  7  to  50  per  cent,  while  with  the 
fourth  variety  there  was  a  loss  of  24  per  cent.  It  appears  from  these  investigations 
that  spraying  early  or  semiearly  varieties  is  attended  with  good  results,  but  when 
the  variety  of  potato  grown  is  a  very  late  one  the  author's  experiments  showed  a 
positive  loss.  These  results  are  in  line  with  those  quoted  from  experiments  by 
Aime  Girard,  who  found  that  very  late  varieties  were  less  influenced  by  spraying 
than  medium  or  early  varieties. 

Sugar-beet  diseases,  W.  H.  Hutt  (Utah  Sta.  Rpt.  1903,  pp.  XXII-XXYI). — An 
account  is  given  of  cooperative  experiments  arranged  with  this  Department  in  which 
the  effect  of  different  fertilizers  in  checking  sugar-beet  diseases  was  investigated. 
The  disease  in  question  wras  first  noticed  in  1902  and  seemed  to  be  very  destructive 
wherever  observed. 

On  examination  of  the  fields  a  few  beets  were  found  which  seemed  to  have  resisted 
the  disease,  and  these  were  placed  in  a  silo  with  the  expectation  of  raising  strains  of 
beets  which  might  be  immune  to  the  disease.  The  rot,  however,  continued  through- 
out the  winter,  and  of  several  bushels  which  were  stored  but  one  beet  remained  to 
bear  seed.  As  the  disease  did  not  appear  at  all  during  1903  the  experiment  resolved 
itself  simply  into  a  test  of  the  value  of  different  fertilizers  for  raising  beets. 

The  yellowing  of  sugar  beets,  G.  Delacroix  (Compt.  Rend.  Acad.  Sci.  Paris, 
137(1903),  N<>.  21,  pp.  871,  872;  extr.  from  Sucr.  Indig.  et  Coloniale,  62  (1903),  No.  22, 
l>p.  13).  —  A  description  is  given  of  a  bacterial  disease  of  beets  which  has  been  under 
observation  for  some  time.  The  author  has  isolated  the  organism  causing  the  disease 
and  studied  its  characters,  and  he  proposes  for  it  the  name  Bacillus  tabificans.  The 
distribution  of  the  disease,  its  characteristics,  and  methods  of  attack  are  described 
and  notes  given  on  experiments  for  combating  it. 

As  a  preventive  treatment  the  author  recommends  at  least  a  3-years'  rotation  of 
crops,  the  use  of  no  seed  that  is  4  years  or  more  old,  the  careful  exclusion  of  all 
volunteer  crops  on  fields  where  beets  have  been  cultivated,  and  care  in  the 
application  of  manures  that  none  should  come  from  animals  fed  with  diseased  beet 
leaves. 

A  disease  of  asparagus,  G.  Delacroix  {Extr. from  Bui.  Mens.  Off.  Renseignements 
Ayr.,  1903,  pp.  6).—  The  author  describes  a  disease  of  asparagus  which  is  attributed 
to  the  well-known  fungus  Rhizoctonia  violacea. 
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Vitality  of  the  cabbage  black-rot  germ  on  cabbage  seed,  H.  A.  Haeding, 
F.  C.  Stewart,  and  M.  J.  Prucha  {New  York  State  Sta.  Bui.  251,  pp.  177-194,  pi.  1).— 
The  results  of  investigations  on  the  vitality  of  the  cabbage  black-rot  germ  on  cabbage 
seed  are  given,  a  preliminary  note  on  which  has  already  been  published  (E.  S.  P., 
16„  p.  170).  The  authors  found  that  the  black-rot  organism  {Pseudomonas  ca»ipestris) 
is  capable  of  remaining  in  a  living  form  on  the  seed  for  a  considerable  time,  and  the 
conditions  under  which  cabbage  seed  is  produced  make  it  possible  for  the  organism 
to  be  carried  over  from  crop  to  crop.  Cabbages  intended  for  seed  are  usually  placed 
in  shallow  trenches  at  the  approach  of  freezing  weather  and  covered  with  a  few 
inches  of  soil.  Here  they  are  frozen  in  and  remain  until  spring.  In  the  spring  the 
plants  frequently  show  the  effect  of  the  organism,  and  observations  made  in  the  field 
show  that  seed  plants  are  often  more  or  less  attacked  and  the  organisms  are  found 
adhering  to  the  seed.  The  bacteria  have  been  isolated  and  experiments  show  that 
cultures  of  organisms  isolated  from  the  seeds  are  capable  of  producing  a  typical  form 
of  the  black  rot. 

A  careful  study  of  the  conditions  attending  the  growth  and  harvesting  of  cabbage 
seed  has  led  the  authors  to  the  belief  that  practically  all  the  cabbage  seed  produced 
on  Long  Island  is  infested  to  some  extent.  Experiments  have  shown  that  the  germs 
are  able  to  live  upon  the  dry  seed  and  retain  their  vitality  from  8J  to  11  months. 

Experiments  with  seed  disinfection  showed  that  soaking  the  seed  in  a  solution  of 
corrosive  sublimate  or  of  formaldehyde  would  destroy  the  organisms  without  seri- 
ously affecting  the  germination  of  the  seed.  This  treatment  is  recommended,  but  it 
must  be  kept  in  mind  that  it  is  only  a  preventive  treatment  and  that,  if  plants  are 
set  in  infected  soils,  the  treatment  will  have  but  little  value. 

A  bacterial  disease  of  cauliflower  and  allied  plants,  F.  C.  Harrison  ( Ontario 
Agr.  Col.  and  Expt.  Farm  Bui.  137,  pp.  32,  fig*.  12). — During  the  summer  of  1901  in 
the  vicinity  of  Guelph  complaint  was  made  of  a  rot  of  cauliflowers,  and  shortly 
afterwards  the  same  disease  was  noticed  in  a  number  of  other  localities.  Later  it 
was  found  attacking  varieties  of  turnips,  the  loss  in  some  cases  reaching  as  high  as  64 
pi  t  cent.  The  disease  was  constantly  associated  with  an  organism  which  was  isolated, 
and  inoculation  experiments  made  with  it  showed  that  it  would  produce  the  char- 
acteristic rot. 

The  morphological  characters  of  the  organism,  which  is  designated  as  Bacillus 
oleracese,  are  given,  as  well  as  the  results  of  an  extended  series  of  inoculation  experi- 
ments, which  showed  the  susceptibility  of  a  number  of  allied  plants  to  attacks  of  this 
bacillus.  The  cultural  characters  of  the  organism,  as  shown  on  a  large  number  of 
media,  are  described  and  the  conditions  affecting  the  spread  of  the  disease  are  stated. 
Warm  weather,  combined  with  excessive  moisture,  rankness  of  growth,  abundance 
of  insect  pests,  injuries  from  planting,  all  contribute  to  the  spread  of  the  disease. 
Marked  differences  are  noted  in  the  susceptibility  of  varieties  to  the  disease,  and  a 
list  is  given  of  varieties  of  turnips  in  which  the  percentage  of  rotted  roots  is  shown 
for  different  varieties. 

The  sleepy  disease  of  tomatoes  {Jour.  Bd.  Agr.  [London],  11  (1904),  No.  5,  pp. 
300-302). — A  description  is  given  of  a  disease  of  tomatoes  due  to  Fusarium  lycopersici. 
The  fungus  causing  this  disease  flourishes  in  the  soil  and  is  known  by  3  distinct 
stages,  which  are  briefly  described.  For  treatment  it  is  suggested  that  all  diseased 
plants  should  be  removed  and  burned  and,  where  possible,  the  soil  should  be  steril- 
ized. The  use  of  lime  on  infected  soils  is  recommended,  and  also  that  great  care 
be  taken  in  selecting  healthy  plants  and  securing  plenty  of  air,  light,  and  room  for 
their  development. 

Black  spot  of  the  apple,  D.  McAlpine  (Dept.  Agr.,  Victoria,  Bui.  17,  pp.  32,  pis. 
19,  figs.  2). — This  is  said  to  be  a  revised  edition  of  a  previous  publication,  noted  else- 
where (E.  S.  R.,  14,  p.  775). 

The  disease  in  question  is  due  to  Fusidadium  dendriiicum,  and  an  account  is  given 
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of  its  appearance  in  Australia,  the  susceptibility  of  varieties,  symptoms  and  time  of 
attack,  losses  due  to  the  fungus,  conditions  favoring  the  disease,  etc.  In  addition, 
the  results  of  experiments  in  spraying  for  the  control  of  this  disease  are  given,  and 
directions  for  the  preparation  and  application  of  fungicides.  The  experiments  have 
shown  that  this  disease  may  be  readily  prevented  by  the  thorough  use  of  Bordeaux 
mixture,  for  which  purpose  a  6-4-40  formula  is  preferred. 

The  witches'  broom  of  plums,  C.  Bossu  (Rec.  Biol.  Expt.  Appl.  Ayr.,  1  (1901- 
1903),  pp.  387-390;  abs.  in  Bot.  Centbl,  96  (1904),  No.  34,  p.  186). — A-  description  is 
given  of  the  witches'  broom  of  plums,  due  to  the  fungus  Exoascus  i)>xtiti;r.  The  mal- 
formation described  seemed  to  be  restricted  to  plums  of  the  Damson  type,  and  the 
mycelium  is  readily  traced  through  the  bark  parenchyma,  phloem,  xylem,  and  med- 
ullary rays. 

For  combating  the  disease  it  is  recommended  that  the  witches'  brooms  should  be 
cut  out,  the  twigs  being  cut  back  at  least  50  cm.  below  the  malformations.  The 
wounds  should  be  treated  with  a  solution  of  iron  sulphate,  after  which  they  should 
be  covered  with  coal  tar.  As  a  means  of  preventing  the  spread  of  the  disease  the 
trees  should  be  sprayed  several  times  with  Bordeaux  mixture. 

The  coffee  disease  in  Oaxaca,  A.  L.  Herrera  (Bol.  Com.  Par.  Agr.,  2  (1904), 
No.  5,  pp.  207-276,  pis.  8). — A  summary  of  information  regarding  a  rust  of  coffee  due 
to  the  fungus  Stilbella  flavida.  The  information  given  is  derived  from  various  sources, 
as  well  as  the  investigations  of  the  commission  that  were  carried  on  in  Oaxaca  and 
other  parts  of  Mexico.  In  addition  to  the  above-named  fungus  other  species  are 
considered.  The  value  of  Bordeaux  mixture  for  the  control  of  leaf  diseases  of  this 
character  is  pointed  out. 

Progress  of  cranberry  spraying-  experiments,  C.  L.  Shear  (Proc.  Amer. 
Cranberry  Groivers'  Assoc,  35  (1904),  pp.  6-8). — This  is  a  report  on  the  experiments 
which  are  being  conducted  by  the  Bureau  of  Plant  Industry  of  this  Department  for 
the  prevention  of  cranberry  scald  or  rot,  by  the  use  of  Bordeaux  mixture.  At  the 
time  the  report  was  made  the  indications  were  that  from  75  to  90  per  cent  of  the 
fruit  on  the  sprayed  plats  was  free  from  rot. 

In  an  experiment  reported  by  E.  H.  Durell,  acting  under  the  direction  of  Mr. 
Shear,  a  small  bog  of  about  3  acres  was  overflowed  June  6.  As  the  water  entered 
the  bog  about  20  lbs.  of  sulphate  of  copper  per  acre  was  dissolved  in  it.  Up  to  the 
time  of  the  report  the  bog  showed  an  unusual  absence  of  rot,  indicating  that  the  treat- 
ment had  been  effective.     The  treatment  killed  the#  fish  in  the  stream. 

Two  new  grape  pests  in  Hungary,  G.  de  Istvanffi  (Ann.  Inst.  Cent.  Ampelol. 
Roy.  Hongrois,  3  (1904),  No.  1,  pp.  55,  pis.  3,  figs.  15).— The  author  describes  2  new 
parasites  of  the  grape,  the  stinkhorn  fungus  (Ithyphallus  [PliaUus]  impudicus)  and  an 
acarid  (Cupophagus  echinopus).  Both  attack  the  roots  of  the  grapevines,  causing  a 
very  considerable  loss. 

The  stinkhorn  fungus  has  usually  been  considered  as  a  saprophyte,  but  its  frequent 
occurrence  in  many  vineyards  and  on  numerous  varieties  of  grapes  has  led  the  author ' 
to  conclude  that  the  fungus  has  acquired  a  parasitic  habit.  Thus  far  the  fungus  has 
been  found  only  on  vines  grown  in  sandy  soils,  and  in  Hungary  it  has  2  distinct 
periods  of  development,  the  aerial  forms  appearing  in  May  and  later  toward  the  end 
of  August,  continuing  until  late  in  the  autumn.  The  habit  of  the  fungus,  methods 
of  growth  and  attack,  effect  produced  on  the  host  plant,  etc.,  are  described,  and  for 
its  prevention  burning  infested  vines  and  the  fruiting  bodies  of  the  fungus  wherever 
found,  watering  about  the  vines  with  a  solution  of  calcium  bisulphid,  together  with 
a  renewal  of  the  soil  about  the  vines,  are  recommended. 

In  addition  to  grapes  the  fungus  is  known  to  attack  the  roots  of  the  black  locust, 
honey  locust,  and  other  plants.  The  mite  mentioned  is  briefly  described  and  notes 
given  on  its  distribution,  habits,  etc. 
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The  brunissure  of  grapes,  L.  Ravaz  (Ann.  Ecole  Nat.  Agr.  Montpellier,  n.  ger., 
3  {1903),  No.  .\  pp.  145-156;  3  (1904),  Nos.  3,  pp.  175-251;  ■',.  pp.  286-327,  pis.  2,  figs. 
41). — This  is  an  extended  account  of  investigations  by  the  author  on  the  cause, 
nature,  and  prevention  of  brunissure,  preliminary  statements  regarding  which  have 
been  noted  elsewhere  (E.  S.  R.,  15,  p.  591;  16,  p.  272). 

The  history  of  the  disease  and  various  theories  regarding  its  causes  are  reviewed, 
and  the  author's  experiments  are  described  at  length.  As  previously  stated,  the 
author  claims  that  this  disease  is  not  of  parasitic  origin,  but  is  due  to  an  impoverished 
condition  brought  about  by  overbearing  or  other  causes.  The  author  states  that 
neither  scale  insects  nor  mites  can  cause  it,  and  that  Plasmodiophora  vitis  and  Pst ■n<l<>- 
commis  litis  of  various  authors  are  not  fungi  but  conditions  in  which  there  is  a  disin- 
tegration of  the  chloroleucites  and  cell  contents. 

In  addition  to  overbearing,  the  presence  of  mildews,  black  rot,  and  other  fungi,  by 
weakening  the  plant,  may  favor  the  appearance  of  brunissure.  Pruning,  fertilizing, 
cultivating,  etc.,  by  increasing  the  vigor  of  the  vines,  tend  to  protect  them  from 
disease.     As  a  rule,  young  vines  are  more  subject  to  the  disease  than  older  ones. 

Notes  on  the  gray  rot,  E.  Oustri  {Prog.  Agr.  et  Vit.  (Ed.  L'Est),  25  (1904),  No. 
29,  p.  64,  pi.  1). — A  brief  description  is  given  of  the  gray  rot  of  grapes  caused  by 
Botrytis  cinerea;  and  for  its  prevention  the  author  recommends  the  application  to 
the  vines  of  a  mixture  of  hydraulic  lime  65  kg.,  precipitated  sulphur  25  kg.,  and 
sublimed  sulphur  10  kg.  This  mixture  is  said  to  have  given  excellent  results  in 
combating  the  fungus.     It  is  economical  and  easy  of  application. 

Development  of  the  black-rot  fungus,  P.  Viala  and  P.  Pacottet  (Rev.  Vit.,  22 
(1904),  Nos.  552,  pp.  33-36;  553,  pp.  61-64;  554,  pp.  89-92,  fig.  1).—  The  results  of 
an  extended  series  of  investigations  on  the  development  of  the  black-rot  fungus 
(Guignardi  [Lsestadia]  bidwellii)  are  given.  The  methods  of  obtaining  and  propa- 
gating the  cultures  are  described  at  length,  and  the  effect  of  temperature,  moisture, 
toxic  agents,  etc.,  on  the  growth  and  reproduction  of  the  organism  are  fully  noted. 

Notes  on  the  black  rot,  A.  Prunet  ( Rev.  Vit.,  22  (1904),  No.  561, pp.  289-291).— 
The  dependence  of  the  fungus  on  the  spring  rains  for  the  spread  of  the  primary 
invasion  is  pointed  out,  and  a  discussion  given  of  the  bearing  this  has  on  the  proper 
application  of  fungicides  for  the  control  of  the  disease.  The  primary  invasion  is 
confined  principally  to  the  leaves  and  makes  its  appearance  early  in  the  season.  In 
the  secondary  invasion  the  fungus  attacks  the  fruit.  The  vines  which  escaped  the 
primary  invasion  are  less  subject  to  secondary  attacks. 

Macrophoma  reniformis  on  grapes  in  Algeria,  L.  Trabut  (Rev.  Vit.,  22  (1904), 
No.  558,  j).  217). — The  author  reports  the  occurrence  of  Macrophoma  reniformis  on 
Chasselas  grapes  in  the  markets  of  Algiers.  This  fungus  has  been  reported  in  Italy, 
Russia,  and  various  other  places,  but  has  not  hitherto  been  recognized  as  occurring 
in  Algerian  vineyards. 

Culture  and  development  of  the  grape  anthracnose  fungus,  P.  Viala  and 
P.  Pacottet  (Rev.  Vit.,  22  (1904),  Nos.  555,  pp.  117-121;  556,  pp.  145-150,  figs.  10).— 
The  authors  have  isolated  and  studied  the  fungus  (Sphaceloma  ampelinum)  causing 
the  grape  anthracnose,  and  give  the  results  of  their  studies.  It  is  claimed  that  the 
fungus,  which  has  been  known  only  from  its  conidial  stage,  is  improperly  classified, 
and  it  is  referred  to  as  a  new  genus  and  the  name  Manginia  ampelina  given  it. 

Puccinia  polygoni-amphibii  and.  -fficidium  sanguinolentum,  H.  Vanderyst 
(Rer.  Gen.  Agron.  [Louvairi],  13  (1904),  No.  5,  pp.  219-222).—  Studies  of  the  rusts 
commonly  found  on  various  species  of  geranium  and  Polygonum  have  convinced  the 
author  that  JEcidium  sanguinolentum  and  Puccinia  polygoni-amphibii  are  different 
forms  of  the  same  hetercecious  fungus. 

A  new  species  of  Thielaviopsis,  L.  Petri  (Atuovo  Gior.  Bot.  Ital.,  1903,  No.  4, 
pp.  582-584;  abs.  in  Bot.  Cenlbl.,  95  (1904),  No.  22,  p.  592).— A  description  is  given  of 
a  new  species  of  Thielaviopsis,  which  has  been  observed  by  the  author  on  the  roots 
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of  Podocarpus.  The  fungus,  which  greatly  resembles  T.  ethacelica,  the  cause  of  the 
so-called  pineapple  disease  of  sugar  cane,  lias  been  given  the  name  T.podqcarpi. 
The  organism  has  been  cultivated  on  a  number  of  different  media  and  its  chief  char- 
acteristics are  described. 

Report  of  the  botanist,  1902,  W.  A.  Buckhout  {Pennsylvania  Dept.  Agr.  lijit. 
1903,  i>ii.  2W-222). — The  principal  inquiries  of  the  botanist  during  the  year  reported 
upon  were  in  relation  to  weeds  and  weed  eradication. 

In  addition  a  number  of  plant  diseases  were  investigated,  and  a  brief  account  is 
given  of  a  disease  of  ornamental  white  birch,  which  was  accompanied  by  an  abundant 
exudation  of  red  or  brown  slime  that  had  a  very  offensive  odor.  Diseases  of  this 
kind  have  been  known  in  Europe,  but  they  seem  to  be  imperfectly  understood. 
They  appear  to  be  the  result  of  some  mechanical  injury,  but  sometimes  occur  where 
there  is  apparently  no  definite  cause.  Without  having  more  information  the  author 
did  not  feel  warranted  in  making  recommendations  for  treatment. 

Plant  diseases  in  Denmark,  1903,  E.  Rostrup  i  Tidsskr.  Landbr.  Plant'eavl,  11 
(1904),  ]>p-  395-424)- — The  report  contains  the  usual  review  of  plant  diseases  appear- 
ing in  Denmark  during  the  year  1903. 

Plant  pathological  experimental  work  and  its  aims,  F.  K.  Ravn  (  Tidsskr. 
Landbr.  Plantead,  11  (1904),  pp-  376-394). — An  address  delivered  before  the  Royal 
Agricultural  Society  of  Denmark,  with  discussion. 

ENTOMOLOGY. 

Report  of  the  entomologist,  J.  B.  Smith  [New  Jersey  Shts.  Rpt.  1903,  pp.  557-659, 
figs.  32). — A  marked  decrease  in  the  numbers  of  insects  injurious  to  asparagus  was 
noted  during  the  year  under  report.  An  account  is  presented  of  various  plant  lice 
injurious  to  shade  trees,  ornamental  plants,  fruits,  and  garden  vegetables.  The  San 
Jose  scale  still  requires  more  time  and  energy  for  its  control  than  all  other  orchard 
pests  combined.  While  the  insect  occurs  on  many  forest  trees  the  author  has  not 
observed  serious  infestations  on  such  trees.  In  one  locality  the  San  Jose  scale  was 
attacked  by  the  fungus  Sphserostilbe  coccophila.  Notes  are  also  presented  on  a  number 
of  other  scale  insects,  leaf  hoppers,  ladybirds,  codling  moth,  nut  weevils,  household 
insects,  and  pests  of  potato,  tomato,  and  cabbage. 

The  author  states  that  the  Chinese  mantid  has  apparently  become  well  established 
in  various  parts  of  New  Jersey,  but  is  nowhere  very  numerous.  The  Chinese  lady- 
bird still  maintains  itself  in  small  numbers,  but  it  can  not  yet  be  stated  definitely  that 
it  will  thrive  under  outdoor  conditions.  One  serious  parasite  of  this  insect  was  n<  ited 
and  was  identified  as  Syntomosphyrum  esurus.  Kerosene  emulsion  with  milk  or  soap 
is  no  longer  used  extensively.  Crude  oil  is  still  employed  where  it  is  most  effective, 
but  in  a  somewhat  limited  way  as  compared  with  previous  years. 

Lime-sulphur-salt  wash  is  gaining  in  popularity.  The  author  recommends  a  for- 
mula containing  50  lbs.  each  of  lime,  sulphur,  and  salt  per  150  gal.  of  water.  Some 
success  has  been  had  in  the  preparation  of  this  mixture  without  boiling.  In  such 
cases  some  form  of  caustic  potash  or  soda  is  used.  Calcothion  was  used  with  quite 
satisfactory  results,  but  the  effects  were  somewhat  irregular.  A  detailed  account  is 
given  of  insecticide  operations  in  the  author's  experiment  orchard. 

The  economic  relation  of  birds  to  agriculture  is  discussed  at  s<  une  length,  and  atten- 
tion is  called  to  the  fact  that  the  beneficial  effects  of  birds  in  the  destruction  of 
injurious  insects  have  been  frequently  overestimated.  In  discussing  the  robin,  the 
author  states  that  "there  is  not  a  single  species  [of  insect]  of  economic  importance 
eaten  by  the  bird  which  can  not  be  easily  kept  in  check  by  the  horticulturist."  A 
report  is  also  made  on  a  mosquito  investigation  in  New  Jersey.  The  migrating  habit 
of  Ciilr.r  sollicitans  has  been  fully  demonstrated. 
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Further  breeding  experiments  are  being  carried  on  to  determine  some  of  the 
doubtful  points  in  the  life  history  of  mosquitoes.  Estimates  made  by  reliable 
engineers  indicate  that  a  thorough  and  satisfactory  scheme  of  drainage  can  be  put  in 
operation  in  mosquito-ridden  localities  for  comparatively  small  outlays. 

Department  of  entomology,  E.  D.  Bali.  (  Utah  Sta.  Rpt.  1903,  pp.  XXVIII- 
XXXII). — Notes  are  given  on  the  progress  of  the  author's  work  in  combating  cod- 
ling moth,  especially  a  commercial  test  of  spraying  for  this  insect  which  has  been 
undertaken  but  is  not  yet  complete.  In  these  experiments  Paris  green  is  used 
without  the  addition  of  lime. 

An  investigation  was  also  made  of  the  grasshopper  situation,  particularly  in  San 
Pete  and  Sevier  counties,  where  it  was  found  that  large  numbers  of  grasshoppers  had 
been  caught  by  means  of  the  "ballooning"  method  for  bounty.  At  the  town  of 
Chester  46,42i>  lbs.  of  grasshoppers  were  received  for  bounty.  An  estimate  of  the 
number  of  grasshoppers  in  the  masses  which  were  received  was  made  with  the  result 
that  a  ton  of  grasshoppers  is  believed  to  contain  '.VI, 000,000  individuals.  Brief  notes 
are  also  given  on  tent  caterpillars. 

About  some  injurious  insects,  S.  Onuki  and  H.  Nakagawa  {Imp.  Agr.  Eocpt. 
Sta.  Japan,  Bui.  SO,  pp.  152,  pis.  14)- — This  bulletin  is  accompanied  with  an  English 
abstract  of  11  pages  in  which  the  main  points  are  summarized.  The  authors  present 
biological  and  economic  notes  on  a  considerable  number  of  miscellaneous  insects 
injurious  to  rice,  pear,  mulberry,  and  tea.  Experiments  were  also  carried  on  with 
insecticides. 

It  was  found  that  Lema  flaviceps,  a  leaf-eating  beetle  injurious  to  rice,  could  be 
destroyed  in  the  larval  condition  by  dusting  with  a  mixture  of  1  part  pyrethruin  to  4 
parts  lime.  The  adult  insects,  however,  were  not  affected  by  this  treatment.  Good 
results  were  also  obtained  in  controlling  this  insect  by  the  use  of  Paris  green  and 
kerosene.  Various  insecticides  were  tested  on  a  species  of  sawfly,  which  is  injurious 
to  the  common  rush  used  in  making  mats.  Pyrethrum  and  lime  proved  effective  in 
destroying  this  species.  It  was  also  found  that  the  larva'  could  be  destroyed  by 
burying  them  in  mud  at  a  depth  of  5  to  8  in. 

The  woolly  aphis  was  effectively  exterminated  by  a  treatment  during  winter  with 
kerosene  of  the  strength  of  5  per  cent.  In  the  experiments  of  the  authors  the  jiear- 
tree  psylla  Was  most  easily  destroyed  by  a  mixture  of  kerosene  and  water  at  the  rate 
of  1  to  15. 

Reports  on  economic  zoology,  F.  V.  Theobald  (Jour.  Southeast.  Agr.  Col.,  Wye, 
1904,  No.  IS,  pp.  11S-1S5,  ph.  10,  figs.  16). — An  account  is  given  of  the  life  history 
and  habits  of  various  ticks  with  especial  reference  to  their  agency  in  spreading 
malignant  jaundice  in  dogs,  heart  water  in  sheep,  Texas  fever  in  cattle,  and  louping 
ill  in  sheep. 

An  elaborate  discussion  is  also  given  of  the  insect  pests  of  the  raspberry  with  notes 
on  their  habits  and  life  history  and  the  means  of  preventing  them.  Attention  is  also 
called  to  certain  birds  which  feed  upon  this  fruit.  The  author  discusses  briefly  some 
of  the  results  thus  far  obtained  from  the  use  of  lime-sulphur-salt  wash  and  recom- 
mends a  formula  containing  40  lbs.  lime,  20  lbs.  sulphur,  and  15  lbs.  salt  per  50  gal. 
of  the  wash.  The  animal  pests  of  forest  trees  are  discussed  in  considerable  detail 
with  especial  reference  to  the  insects  injurious  to  ash,  alder,  aspen,  beech,  birch,  and 
horse-chestnut. 

The  beetles  of  Central  Europe,  L.  Ganglbauer  (Die.  Kdfer  von  Mitleleuropa . 
Vienna:  Karl  Gerolds  Son,  4  (1904),  pt.  1,  pp.  286,  figs.  12). — The  author  continues 
his  monograph  on  the  beetles  of  Central  Europe  giving  analytical  keys  for  the  deter- 
mination of  species  and  detailed  descriptions  of  species,  with  brief  notes  on  their 
occurrence  and  habits.  The  families  considered  in  this  part  of  the  author's  work 
are  Dermestida?,  Byrrhidae,  Nosodendrithe,  Georyssidse,  Dryopida^,  Heterocerida?,  and 
Hydrophilidse. 
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Beetle  pests  {Put.  Dept.  Agr.  Jamaica,  .'  {1904),  No.  10,  pp.  217,218). — Notesare 
given  on  injuries  to  rose  trees  and  other  plants  caused  by  the  attacks  of  Antichira 
meridionalis  and  also  on  the  depredations  of  Oncideres  pustulata  on  beech. 

Bactericidal  properties  of  the  body  fluids  of  worms,  L.  Jammes  and  H.  Man- 
doul  (Compt.  Rend.  Acad.  Sci.  Paris,  139  {1904),  No.  4,  pp.  329-331).— In  a  study  of 
various  species  of  Ascaris  it  was  found  that  the  fluids  produced  by  these  worms  had 
no  effect  upon  pathogenic  bacteria.  The  lesions  produced  by  such  bacteria  were 
formed  as  quickly  and  in  as  great  extent  after  the  bacteria  had  been  subjected  to  the 
action  of  the  juices  of  Ascaris  as  before.  The  fluids  produced  by  species  of  Taenia, 
however,  appear  to  contain  a  soluble  bactericidal  substance  capable  of  influencing 
the  growth  and  virulence  of  pathogenic  bacteria  to  a  considerable  extent. 

Notes  on  entomology,  N.  Hanks  {Science,  n.  ser.,  20  {1904),  No.  500,  pp.  155, 
156). — Brief  notes  on  recent  entomological  literature. 

Observations  made  on  plantations  in  east  and  west  Usambara,  A.  Zimmer- 
mann  {Per.  Land-u.  Forstw.  Deutsch-Ostafrika,  1  {1903),  No.  4,  -pp.  351-381,  pi.  1,  figs. 
2). — The  author  describes  briefly  the  general  conditions  of  plantations,  especially 
those  devoted  to  coffee,  with  reference  to  the  most  important  insect  pests  and  fungus 
diseases.     Among  the  latter,  especial  mention  is  made  of  Hemileia  vastatrix. 

A  considerable  number  of  injurious  insects  were  observed  attacking  coffee,  the 
most  important  of  which  was  the  leaf  miner  Cemiostoma  coffeellum.  This  insect  is 
described  in  its  different  stages,  and  an  outline  was  presented  of  its  life  history  and 
its  attacks  upon  coffee.  Brief  notes  are  also  given  on  other  insects  and  nematode 
worms  injurious  to  coffee. 

Cheimatobia  brumata  and  means  of  combating  it,  G.  Link  (A'.  Landt.  Akad. 
Handl.  och  Tidskr.,  43  {1904),  No.  3,  pp.  253-272,  figs.  8).—  This  insect  causes  con- 
siderable damage  to  fruit  trees  almost  every  year.  Notes  are  given  on  its  habits  and 
life  history  and  on  the  best  means  for  combating  it.  It  is  recommended  that  fruit 
trees  be  sprayed  with  Paris  green  at  the  rate  of  50  gm.  per  100  liters  of  water  to  which 
150  gm.  slaked  lime  are  added.  This  mixture  should  be  applied  to  the  trees  when  the 
leaf  buds  are  first  opening,  again  when  the  petals  are  falling,  and  a  third  time  about 
10  days  later.  Sticky  bands  and  other  obstacles  placed  on  the  trunk  of  the  tree  may 
serve  to  prevent  the  females  from  laying  their  eggs. 

Notes  on  the  migratory  locust  (Acridium  peregrinum),  W.  Cartwright 
{Jour.  Khediv.  Agr.  Soc.  and  School  Agr.,  6  {1904),  No.  3,  pp.  81-89).— The  life  his- 
tory of  this  insect  in  its  various  stages  is  briefly  discussed.  According  to  the  author's 
observations  the  period  of  incubation  of  eggs  appeared  to  be  about  21  days.  It  was 
found  that  simple  exposure  of  eggs  to  the  sun  for  a  period  of  one  hour  at  a  tempera- 
ture of  88°  F.  was  sufficient  to  kill  them.  This  may  be  readily  brought  about  by  a 
thorough  plowing.  The  young  nymphs  may  be  successfully  combated  by  the  use  of 
a  system  of  trenches  and  sticky  obstacles.  Brief  notes  are  also  given  on  birds  which 
feed  upon  this  jjest. 

Lantana  insects  {Queensland  Agr.  Jour.,  15  {1904),  No.  3,  pp.  655-657). — Lantana 
has  spread  rapidly  in  many  districts  of  Queensland  and  has  proved  a  very  noxious 
weed. 

In  Mexico  a  number  of  insects  are  known  to  attack  the  plant  to  such  an  extent  as 
to  greatly  prevent  its  spread.  Some  of  these  insects  have  been  introduced  into 
Hawaii  where  lantana  is  also  a  serious  pest.  Ten  species  were  introduced  but  failed 
to  establish  themselves.  They  died  either  during  shipment  or  subsequently  as  a 
result  of  insect  parasites  or  fungus  diseases.  Brief  notes  are  given  on  the  results  of 
the  importation  of  other  species  which  withstood  the  hardships  of  transportation. 
These  insects  appear  to  be  able  to  check  lantana  to  some  extent  but  not  to  destroy  it. 

The  aleurodids  or  mealy-winged  flies  of  California  with,  reference  to  other 
American  species,  Florence  E.  Bemis  {Proc  U.  S.  Nat.  Mus.,27  {1904),  pp.  471- 
537,  pis.  11). — This  family  of  insects  is  found  rather  plentifully  represented  in  parts 
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of  California,  and  many  of  them  are  of  considerable  economic  importance.  A  general 
account  is  given  of  the  external  anatomy,  life  history,  and  habits  of  this  group, 
together  with  analytical  keys  and  detailed  descriptions  of  the  species. 

The  Mexican  cotton-boll  weevil,  W.  Newell  (  Georgia  State  Bd.  hint.  Bui.  12, 
pp.  29,  figs.  U) . — The  cotton-boll  weevil  is  described  in  its  various  stages,  and  notes 
are  given  on  various  other  phases  of  the  weevil  problem,  such  as  the  rate  of  increase 
and  destructiveness  of  the  pest,  artificial  remedies,  the  relation  of  birds  to  the  boll 
weevil,  insects  frequently  mistaken  for  this  pest,  and  the  quarantine  law  of  <  reorgia 
regarding  the  boll  weevil. 

The  cabbage  worm,  M.  L.  Merritt  (Iowa  Agr.,  ■',  (1904),  No.  .?,  pp.  86,  87). — 
Notes  are  given  on  the  habits  and  life  history  of  Pieris  rap:*.  In  combating  this 
insect  a  dust  spray  of  Paris  green  at  the  rate  of  1  part  to  25  parts  air-slaked  lime  is 
recommended.  A  satisfactory  liquid  insecticide  may  be  prepared  so  as  to  contain  5 
lbs.  pulverized  resin,  1  lb.  concentrated  lye,  1  pt.  fish  oil,  and  5  gal.  water.  This 
stock  material  after  boiling  for  2  hours  is  to  be  diluted  at  the  rate  of  1  gal.  per  16 
gal.  of  water. 

The  discovery  of  the  native  home  of  the  San  Jose  scale  in  Eastern  China 
and  the  importation  of  its  natural  enemy,  ('.  L.  Marlatt  [Pop.  Sci.  Mo.,  65 
(1904),  No.  4,  pp.  306-317,  fiys.  8). — A  popular  account  is  given  of  the  author's 
travels  in  China  and  Japan,  together  with  notes  on  the  agency  of  Chilocorus  s'<milis  in 
controlling  the  San  Jose  scale. 

The  morphology,  classification,  and  systematic  position  of  Anoplura  with 
notes  on  insect  orders,  G.  Enderleix  (Zoo/.  Anz.,  28  (1904),  No.  4,  pp.  121-147, 
figs.  15). — Notes  are  given  on  the  anatomy  of  the  various  parts  of  the  body  of 
Anoplura  with  especial  reference  to  the  importance  of  these  characters  in  the  scien- 
tific system  of  classification.  An  analytical  table  is  given  to  assist  in  the  identifica- 
tion of  various  families  and  genera  of  lice,  a  number  of  which  are  described  as  new. 

The  bearing  of  these  studies  upon  the  general  classification  of  the  orders  of  insects 
is  indicated.  In  this  connection  attention  is  called  tor  the  great  confusion  which  has 
resulted  from  the  continual  introduction  of  new  names  for  insect  orders. 

List  of  the  Tabanidse  (horseflies)  of  North  Carolina,  C.  S.  Brimley  and 
F.  Sherman,  Jr.  (Ent.  News,  15  (1904),  No.  8,  pp.  270-275).— A  list  of  horseflies 
reported  in  this  paper  is  based  on  collections  made  by  the  authors  during  the  past  2 
years  and  covers  species  captured  at  various  altitudes  from  sea  level  to  4,000  ft. 

The  habits  of  adult  mosquitoes  of  the  genus  Anopheles  in  relation  to 
hydraulic  engineering,  E.  Pekrone  (Atti  Soc.  Studi  Malaria,  ■'<  1 1904),  pp.  49-64). — 
The  breeding  habits  of  mosquitoes  are  briefly  noted,  with  especial  reference  to  artifi- 
cial waterways  as  breeding  places  for  mosquitoes  and  as  means  of  draining  such 
breeding  places.  The  beneficial  effects  of  draining  have  been  noted  in  a  number  of 
localities. 

An  acarid  parasite  of  Anopheles,  II.  Gros  (Compt.  Rend.  Soc  Biol.  [Pans],  56 
(1904),  No.  2,  pp.  56,  57). — Specimens  of  Anojtheles  maculipennis  were  captured  with 
a  small  parasite  attached  to  the  body.  The  parasite  possesses  a  round,  ill-defined 
form  of  a  reddish  or  violet  color.  Notes  are  given  on  the  structure  of  the  organism, 
which  may  prove  to  be  a  true  parasite,  oris,  perhaps,  more  correctly  considered  a 
commensal  organism. 

Acarid  parasites  of  Anopheles,  Esmond  and  Etienne  Sergent  (Compt.  Rend. 
Soc.  Biol.  [Paris],  56  (1904),  No.  3,  pp.  100-102).— It  was  found  that  the  acarid  para- 
sites observed  attached  to  the  bodies  of  Anopheles  algeriensis  may  become  transferred 
to  ^4.  maculipennis  if  the  2  species  are  kept  confined  in  the  same  cage. 

A  new  species  of  tsetse  fly  (Glossinadecorsei)  from  Central  Africa,  E.  Brumpt 
(Compt.  Rend.  Soc.  Biol.  [Pen-is],  56  (1904),  No.  13,  pp.  628-630).—  This  species  is 
described  as  new  and  brief  notes  are  given  on  its  habits  and  life  history.     The  bite  of 
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the  fly  is  said  t<>  be  painful  and  produces  a  pruritis  which  exists  tor  sonic  time.  The 
insect  lives  like  related  species  on  blood  and  is  believed  to  be  equally  pathogenic 
with  Q.  morsitans,  G.  paUidipes,  and  other  related  species. 

A  revision  of  American  siphonaptera  or  fleas  together  -with  a  complete 
list  and  bibliography  of  the  group,  C.  F.  Baker  (Proc.  U.  S.  Nat.  Mus.,  27  (1904  \, 
pp.  365-469,  pis.  27  I.— The  present  monograph  is  the  result  of  about  14  years'  work 
on  this  group,  during  which  time  the  author  has  received  assistance  from  various 
entomologists.  The  characteristic  features  of  the  anatomy  of  fleas  are  briefly  noted 
and  the  basis  of  classification  is  explained.  Analytical  keys  are  given  for  the  deter- 
mination of  species,  and  an  extensive  bibliography  of  papers  dealing  with  this  subject 
is  presented. 

Display  of  bees  at  the  World's  Fair,  F.  X.  Berthe  (Iowa  Agr.,  5  (1904),  No. 
3,  pp.  79,  80). — Brief  notes  on  the  nature  and  purpose  of  the  exhibits  in  apiculture  at 
the  World's  Fair  at  St.  Louis. 

The  bee  and  the  orchard  |  Queensland  Agr.  Jour.,  15  (1904),  No.  3,  pp.  639,  640). — 
A  brief  discussion  is  presented  of  the  agency  of  bees  in  pollinating  orchard  trees. 
The  question  whether  bees  injure  sound  fruit  is  also  considered  with  particular  ref- 
erence to  the  orange.  Apparently  oranges  are  not  attacked  by  bees  until  the  skin 
has  first  been  perforated  by  some  other  insect. 

A  preliminary  investigation  into  the  cause  of  the  infectious  bee  disease 
prevailing  in  the  State  of  New  York,  V.  A.  .Moore  and  G.  F.  White  i  /•'/</•  New 
York  Stale  Dept.  Agr.,  I"  1 1902),  />/>.  255-260,  pis.  2). — The  infectious  bee  diseases  in 
New  York  are  referred  to  under  the  names  "black  brood,"  "foul  brood,"  and 
"  pickle  brood." 

An  investigation  of  a  number  of  cases  of  "black  brood"  showed  that  Bacillus  alrei 
was  present  in  every  instance,  while  in  outbreaks  of  "pickle  brood"  and  "foul 
brood"  this  organism  was  not  found  and  no  micro-organisms  were  definitely  identi- 
fied. The  authors  are  inclined  to  believe  that  there  is  but  one  infectious  disease, 
namely,  "  foul  brood,"  which  appears  under  the  three  forms. 

Silk  culture,  C.  W.  Woodworth  (  <  'alifomia  Sta.  <  H.rc.  12,  pp.  6  I.  — Silkworms  have 
been  raised  for  many  years  in  California,  but  not  with  profit  except  for  a  brief 
period,  when  there  was  a  European  market  for  silkworm  eggs  from  California.  The 
present  circular  is  issued  for  the  information  of  correspondents  who  are  interested 
in  silk  raising.  The  station  is  making  experiments  for  the  purpose  of  determining 
whether  it  is  possible  to  reduce  the  cost  of  producing  raw  silk  in  California.  Little 
hope  is  expressed,  however,  of  much  success  in  this  line. 

Cocoons  that  yield  colored  silk,  J.  ( '.  Covert  |  U.  S.  I><j>t.  Com.  and  Labor,  Mo. 
Consular  Rpts.,  1904,  No.  287,  pp.  36-38). — An  account  is  given  of  the  experiments 
conducted  by  Comte  and  Levrat  in  Lyon,  France,  in  attempting  to  influence  the  color 
of  silk  by  feeding  silkworms  colored  food.  It  appears  that  the  main  purpose  of  these 
experiments  was  not  to  gain  any  great  commercial  advantage  in  the  natural  coloring 
of  silk,  but  to  determine  why  some  breeds  of  silkworms  produce  white  silk  while 
others  yield  a  yellow  or  yellowish-green  silk. 

According  to  the  experiments  it  seemed  that  the  coloring  matter  of  the  cocoons 
was  identical  with  that  found  in  the  leaves,  and  further  experiments  showed  that  the 
coloring  matter  introduced  into  the  intestines  of  silkworms  may  have  an  influence 
upon  the  color  of  the  silk  produced.  Silkworms  were  fed  on  leaves  dipped  into 
different  colored  liquids,  and  it  was  found  possible  to  produce  in  this  manner  silk  of 
a  beautiful  red  color.     Further  experiments  along  this  line  will  be  carried  out. 

The  natural  coloration  of  silk,  A.  Conte  (Compt.  Rend.  Soc.  Biol.  [Paris],  57 
(1904  i.  No.  25,  pp.  54,  55  i. — This  is  a  controversial  article  in  which  the  author  com- 
bats the  opinion  of  J.  Villard,  who  maintained  that  the  green  coloration  of  the  silk 
of  Aniherea  yamamai  and  of  Rhodiafugax  was  not  due  to  chlorophyll. 
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The  natural  coloration  of  silk,  R.  Dubois  (Compt.  Rend.  Soc.  Biol.  [Paris],  57 
(1904),  No.  27,  pp.  201-203). — A  controversial  article  in  which  the  author  replies  to 
the  contentions  of  A.  Conte. 

Silk  industry  in  Japan  in  1903  i  U.  S.  I></>t.  Com.  and  Labor,  Mo.  Consular  Rpts., 
1904,  No.  287,  pp.  13-15). — Statistics  are  given  showing  the  total  trade  of  Japan  in 
silk  in  1902-3,  the  growth  of  the  export  of  raw  silk  in  Japan,  and  other  matters 
relating  to  the  silk  industry. 

FOODS     NUTRITION. 

Food  inspection  and  analysis,  A.  E.  Leach  (New  York:  John  Wiley  A-  Sons; 
London:  Chapman  &  Hall,  Ltd.,  1904,  pp.  XIV  ':  787,  ph.  40,  figs.  120).  —  In  prepar- 
ing this  comprehensive  work  the  author  has  had  in  mind  the  requirements  of  public 
analysts,  as  well  as  other  officials  who  are  intrusted  with  carrying  out  the  provisions 
of  State  and  municipal  laws  dealing  with  the  suppression  of  food  adulteration,  and 
naturally  special  prominence  is  given  to  the  nature  and  extent  of  the  adulteration 
of  various  foods,  methods  for  the  analysis,  the  detection  of  adulterants,  and  to  the 
details  of  food  inspection. 

Considerable  space  is  also  given  to  the  general  composition  of  foods,  and  analytical 
processes,  which  are  suited  to  the  needs  of  the  sanitary  chemist  and  others  who 
might  wish  to  determine  the  proximate  composition  of  food  materials,  are  consid- 
ered. The  jirocesses  of  manufacture  of  cereal  breakfast  foods,  infant  foods,  and  other 
classes  of  food  materials,  especially  those  likely  to  contain  impurities,  are  briefly 
described.  Considerable  attention  is  paid  to  the  use  of  the  microscope  in  connection 
with  the  examination  of  foods  and  condiments,  a  feature  of  the  volume  being  the 
reproduction  of  a  large  number  of  photomicrographs  made  in  the  author's  laboratory, 
illustrating  powdered  pure  foods  and  food  products  and  powdered  adulterants,  types 
of  adulterated  foods  chosen  from  samples  collected  in  the  course  of  inspection  work, 
and  permanently  mounted  sections  of  foods  and  adulterants. 

The  volume  contains  numerous  references  to  the  work  of  other  investigators  and 
similiar  bibliographical  data,  as  well  as  a  complete  index,  and  is  also  provided  with 
standard  tables  and  similar  data. 

Report  of  the  inspector  of  foods  for  export,  A.  A.  Brown  (Jour.  Dept.  Agr. 
Victoria,  2  (1904),  No.  9,  pp.  889-895). — Statistical  and  other  data  are  reported  and 
discussed. 

Report  of  the  dairy  and  food  commissioner,  B.  H.  Warren  (Pennsylvania 
Dipt.  Agr.  Rpt.  1903,  pp.  64-70). — Information  is  given  regarding  the  amounts 
received  from  fines  and  other  data  having  to  do  with  the  State  pure-food  law  and  its 
operation. 

Bread  and  meat,  Y.  Guyot  (Lepainet  la  viande  dans  le  monde.  Paris:  Guillau- 
min&  Co.,  1904,  \>p-  49). — In  this  article,  which  is  reprinted  from  Revue du  Commerce, 
de  V Industrie  el  de  la  Banque,  the  author  discusses  the  available  supply  of  meat  and 
cereal  grain,  and  its  adequacy  if  the  proper  amount  were  generally  consumed,  the 
whole  question  being  considered  from  the  standpoint  of  economics.  According  to 
the  author  the  available  grain  and  meat  supply  of  the  world  is  insufficient,  and 
better  economic  conditions  are  needed.  The  article  contains  some  references  to  early 
food  investigations. 

The  nitrogenous  constituents  of  flesh,  H.  S.  Crindley  (Jour.  Amer.  Cltem.  Soc., 
26  (1904),  No.  9,  pp.  1086-1107). — Extended  studies  of  the  nitrogenous  constituents 
of  meat  are  reported.     The  general  conclusions  drawn  were  in  effect  as  follows: 

A  considerable  proportion  of  raw  flesh  food  is  soluble  in  cold  water,  the  data 
showing  that  12.14  per  cent  of  the  total  proteid  of  raw  flesh  and  22  per  cent  of  the 
total  nitrogen  was  thus  soluble.  "The  nitrogen  existing  in  cold  water  extracts  of 
raw  meat  is  equally  divided  between  proteid  and  nonproteid  substances.     The  acid- 
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ity  of  a  solution  of  flesh  increases  upon  the  coagulation  of  its  proteids.     Theproteids 

of  cooked  meat  are  much  less  soluble  than  those  of  raw  flesh  in  cold  water  and  10 
per  cent  sodium  chlorid  solution. 

"Cold  water  extracted  3.06  per  cent  of  nitrogenous  matter  front  raw  meats  and 
only  0.27  per  cent  from  boiled  meat.  A  10  per  cent  solution  of  sodium  chlorid 
extracted  from  raw  meats  6.10  per  cent  of  proteid  matter  and  only  0.5  per  cent  from 
boiled  meat.  A  0.15  per  cent  solution  of  hydrochloric  acid  dissolved  from  raw  meat 
2.28  per  cent  of  proteid  and  from  boiled  meat  2.30  per  cent.  A  0.15  per  cent  solution 
of  potassium  hydroxid  extracted  from  raw  meats  2.88  per  cent  and  from  boiled  meat 
4.84  per  cent  of  proteid. 

"Hot  water  removed  from  raw  meats  0.41)  per  cent  and  from  boiled  meats  6.24  per 
cent  proteid  matter.  Of  the  total  proteid  existing  in  the  original  raw  meats  95.22 
per  cent  was  dissolved  by  extracting  successively  with  the  following  reagents:  Cold 
water,  10  per  cent  sodium  chlorid  solution,  0.15  per  cent  hydrochloric-acid  solution, 
0.15  per  cent  potassium-hydroxid  solution,  and  hot  water,  while  only  50.59  per  cent 
of  the  total  proteid  of  the  boiled  meat  was  thus  made  soluble." 

The  results  of  this  investigation  were  embodied  in  a  paper  presented  by  the  author 
at  the  meeting  of  the  American  Association  for  the  Advancement  of  Science  at  St. 
Louis,  December,  1903.      (See  Science,  n.  ser.,  19  (1904),  No.  4S1,  p.  444.) 

Arsenic  in  food  stuffs,  W.  Thomson  i  British  Food  Jour.,  6  (1904),  Nos.  66,  pp. 
126-129;  67,  pp.  152,  153;  68,  pp.  171,  172,  figs.  9). — In  a  paper  read  before  the 
Philosophical  Society  of  Manchester,  December,  1903,  the  author  describes  experi- 
ments on  the  detection  and  estimation  of  arsenic  by  electrolytic  methods  as  compared 
with  results  obtained  by  the  Marsh-Berzelius  process. 

Arsenic  in  food  products,  V.  Bobdas(  Compt.  Rend.  Acad.  Sci.  Paris,  139  (1904), 
No.  3,  pp.  234-236). — Examinations  for  the  detection  of  arsenicare  reported  of  chicory, 
malt,  glycerol,  and  other  products,  the  amounts  found  in  some  cases  being  sufficient 
to  cause  alarm,  according  to  the  author,  if  the  materials  are  used  by  infants. 

Alimentary  origin  of  arsenic  in  man,  A.  Gautier  and  P.  Clausmann  (Compt. 
Rend.  Acad.  Sci.  Paris,  139  (1904),  No.  2,  pp.  101-108;  Compt.  Rend.  Soc.  Biol. 
[Paris'],.  57  (1904),  No.  25,  pp.  55-58). — Believing  that  the  arsenic  in  animal  tissues 
is  indispensable  and  not  accidental,  41  samples  of  animal  and  vegetable  foods,  bever- 
ages, etc.,  were  analyzed,  arsenic  being  found  in  all  with  the  exception  of  beans  and 
cabbages.  It  was  especially  abundant  in  the  flesh  of  fish  and  Crustacea.  The 
author  calculates  that  the  daily  diet  would  furnish  0.021  mg.,  or  in  a  year  7.66  mg., 
an  amount  which  is  regarded  as  sufficient  for  the  needs  of  the  body. 

Changes  in  asparagus  when  kept  in  water,  K.  Windisch  and  P.  Schmidt 
(Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  8  (1904),  No.  6,  pp.  352-355). — Investigations 
showed  that  when  asparagus  is  stored  in  water  to  keep  it  fresh  it  loses  in  flavor  and 
nutritive  material. 

Note  on  mushroom  catsup,  J.  F.  Livekseege  (Analyst,  29  (1904),  No.  340,  pp. 
208,  209). — Analyses  of  mushroom  catsup  are  reported,  and  the  article  is  followed  by 
a  discussion  of  the  manufacture  of  this  product. 

A  further  note  on  mushroom  catsup,  J.  F.  Livekseege  (Analyst,  29  (1904),  No. 
34',  p.  283). — Analytical  data  are  reported.  It  is  stated  that  the  so-called  mushroom 
catsup  is  now  made  from  pig  liver  without  the  use  of  any  mushrooms. 

Composition  and  adulteration  of  ground  mustard,  A.  E.  Leach  (Jour.  Amer. 
Chem.  Soc,  26  (1904),  No.  10,  pp.  1203-1210,  Jig.  1).— Analytical  studies  are  reported 
of  mustard  and  mustard  hulls;  mustard  adulterants  are  spoken  of,  and  standards 
of  purity  suggested.  The  author  notes  that  pure  mustard  contains  no  starch,  yet 
mustard  hulls  of  all  varieties  show  by  the  diastase  method  considerable  material 
which  reduces  copper  but  which  is  not  starch.  The  importance  of  a  microscope 
in  examining  mustard  is  pointed  out. 

Ground  mustard  (water  and  fat-free  material)  should  contain,  according  to  the 
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author,  not  more  than  2.5  per  rent  reducing  material  (expressed  as  dextrose)  when 
treated  with  diastase,  not  more  than  5  percent   crude  liber,  and  not  less  than  8  per 

cent  total  nitrogen.  As  shown  by  the  microscope,  it  should  he  free  from  more  than 
minute  traces  of  starch  and  should  not  exhibit  an  excess  of  hulls  over  seed  tissue. 

The  composition  of  chocolate  varnish,  F.  Jean  (  Ann.  Chim.  Analyt.,  9  (  1904), 
No.  7,  p.  258). — A  preparation  used  in  Spain  for  hardening  chocolate  ami  preventing 
its  becoming  white  on  keeping  contained  25.6  gm.  gum  benzoin  and  (5.4  gin.  of  an 
unidentified  resin  in  loo  *■<-.  of  alcohol. 

Candied  honey  in  paper  packages  ( ./our.  Agr.  and lnd.  South  Australia,  7  (1904), 
No.  12,  pp.  679-681,  figs.  4). — Statistics  are  given  regarding  the  production  of  honey  in 
South  Australia,  and  directions  quoted  for  preparing  candied  honey  in  convenient 
form  for  marketing  in  paper  packages,  the  data  on  the  latter  topic  being  summarized 
from  articles  which  have  appeared  in  Gleanings  in  fin-  Cidture. 

Under  favorable  conditions  extracted  honey  will  granulate  and  become  solid,  so 
that  it  may  be  conveniently  handled.  If  honey  is  stirred  or  agitated  the  granulation 
is  hastened.  The  smaller  the  movementand  slower  the  motion  the  better  the  results. 
The  best  results  are  obtained  on  a  warm  dry  day.  The  packages  should  be  arranged 
and  the  honey  poured  into  them  while  warm.  It  is  stated  that  the  honey  if  properly 
treated  quickly  becomes  solid  when  poured  into  the  packages  and  can  then  be 
handled  readily. 

Roasted  beetroot,  E.  G.  Clayton  (Analyst,  29  {1904),  No. 342,  pp.  279,  280).— 
Analyses  are  reported  of  roasted  beet  root,  which  is  used  as  a  substitute  for  or  addi- 
tion to  chicory.  Judged  by  the  values  obtained,  it  contains  a  larger  proportion  of 
total  mineral  matter  and  soluble  ash  than  is  usually  present  in  torrefied  chicory, 
and  yields  more  soluble  ash.  When  treated  with  boiling  water  the  percentage  of 
sugar  is  also  decidedly  higher. 

Concerning  the  oil  from  the  seeds  of  Carthamus  tinctorius,  G.  Fendler 
(Cheui.  Ztg.,  28  {1904),  No.  74,  pp.  867,  868).—  Analytical  data  are  reported.  On 
account  of  its  disagreeable  taste  the  author  believes  that  this  oil  is  not  satisfactory 
for  culinary  purposes,  but  that  it  might  be  used  for  the  manufacture  of  soap  and 
possibly  for  varnish,  etc. 

The  formation  of  free  acid  in  olive  oil  and  the  rancidity  of  this  oil,  K.  Mar- 
cille  (Seifensiederzeitung,  31,  pp.  630,  631,  6.r>6,  657,  671,  672,  691,  692;  abs.  in  Chem. 
Cenlbl.,  75  (1904),  II,  No.  15,  p.  1064). — This  article  has  to  do  with  the  souring  and 
rancidity  of  olive  oil,  which,  according  to  the  author,  have  distinct  causes,  the  sour- 
ing being  principally  due  to  the  action  of  micro-organisms,  especially  molds,  and 
the  rancidity  being  due  to  the  absorption  of  oxygen  from  the  air.  Suggestions  for 
avoiding  such  changes  are  given  with  special  reference  to  the  olive  industry. 

Canned  goods  with  special  arrangements  for  heating,  P.  Buttenberg  (Ztschr. 
Untersuch.  Nahr.  ".  GenussmtL,  8  (1904),  No.  6,  pp.  355-357,  Jigs.  2). — The  canned 
goods  described  are  provided  with  special  arrangements  for  heating  the  contents 
without  making  a  fire,  in  one  case  the  heat  is  derived  from  so-called  hard  spirit 
contained  in  a  receptacle  attached  to  the  can,  and  in  the  other  by  allowing  water 
containing  a  little  acetic  acid  to  act  upon  unslaked  lime,  these  ingredients  being  also 
contained  in  receptacles  attached  to  the  can.  The  goods  described  are  designed  for 
use  where  it  is  not  practicable  to  heat  foods  over  fire. 

Canning  pineapples,  H.  N.  Ridley  (Queensland  Agr.  ./our.,  15  (1904),  No.  /,  /,. 
554). — In  an  article  quoted  from  the  Agricultural  Bulletin  o/  tin-  Straits  and  Federated 
Malay  Slate*  the  local  methods  of  canning  and  preserving  pineapples  are  described. 

Progress  report  on  the  use  of  native  sugars  for  preserves,  H.  H.  Cousins 
(Bui.  Depl.  Agr.  Jamaica,  2  (1904),  No.  8,  pp.  172,  173).—  Some  analytical  data 
regarding  native  sugars  are  given,  and  experiments  are  reported  on  their  use  with  and 
without  preservatives  in  the  manufacture  of  jams,  etc.  "Our  best  native  sugars  are 
of  high  quality,  but  are  all  infected  with  the  fermentive  Torula  and  special  treatment 
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is  required  to  ensure  a  sterile  preserve.     Sulphur  dioxid   and   calcium    bisulphite 

appear  to  he  the  best  chemical  preservatives  for  fruit  pulp,  fruits  in  sirups,  and  jams 
made  with  native  sugars." 

The  cooperative  bacon-curing-  industry  of  Denmark,  Viscount  Ikerrin,  P.  J. 
Hannon,  L.  J.  D' Alton,  and  J.  J.  Slatteky  (Dept.  Agr.  mid  Tech.  Instr.  Ireland, 
Bui.  5.  pp.  /'•<'.  fig.  1 ).  —The  handling,  curing,  and  marketing  of  bacon  by  cooperative 
societies  in  Denmark  is  described.  The  industry,  as  thus  managed,  has  assumed 
large  proportions  and  the  cooperative  societies  seern  to  be  very  satisfactory  in  their 
operation. 

The  composition  of  duck  egg  with  reference  to  its  use  in  the  manufacture 
of  egg  noodles  and  similar  goods,  H.  LtJHBiG  (  Ztschr.  Untersuch.  Nahr.  ».  GenussmU., 
8  (1904),  No.  3,  pp.  181-188). — According  to  the  author's  analyses,  a  duck  egg  on  an 
average  contains  24  gm.  of  yolk  with  13.17  gm.  dry  matter,  8.13  gm.  fat,  and  0.205 
gm.  lecithin-phosphoric  acid,  and  36  gm.  white  with  4.57  gm.  dry  matter  and  0.02 
gm.  fat.  Numerous  analyses  are  reported  and  discussed  with  special  reference  to 
the  use  of  duck  eggs  in  egg  noodles  and  similar  egg  pastes,  and  the  lecithin  content  ot* 
alimentary  pastes  as  an  indication  of  the  quantity  of  egg  used  in  their  manufacture. 

Judging  egg  noodles  and  similar  goods,  H.  Luhrig  {Ztschr.  Ui iter such.  Nahr. 
a.  ( '• 'enussmtl. ,  8  (1904),  No.  6,  pp.  337-347). — Data  regarding  the  analysis  of  noodles 
and  similar  goods  containing  eggs  are  reported  and  discussed  with  special  reference 
to  a  similar  article  by  H.  Jaeckle  recently  noted  (E.  S.  R.,  16,  p.  284). 

Note  on  the  chemical  examination  of  the  fruits  [of  ficus],  0.  Reinhkrz 
(Agr.  Ledger,  1904,  No.  4(Veg-  Prod.  Ser.,  No.  80), pp.  25-32). — Data  are  given  regard- 
ing the  composition  of  the  fruit  of  the  banyan  tree  and  other  sorts  of  ficus  found  in 
India,  the  use  of  these  fruits  as  food,  distribution  of  the  species  referred  to,  ami 
related  topics,  as  well  as  brief  notes  on  the  character  of  the  coloring  matter  of  ficus 
fruits. 

Preserved  buttermilk,  a  new  infant  food,  P.  Selter  (Dent.  Mid.  Wchnschr.,  29 
(1903),  pp.  486,  487;  abs.  in  ZtscJu:  Untersuch.  Nahr.  n.  GenussmU.,  8  (1904),  No.  6,  p. 
375). — On  the  basis  of  his  experience  and  observation,  the  author  regards  preserved 
buttermilk  as  a  useful  food  for  both  ill  and  healthy  children. 

Feeding  infants  with  whole  milk  curdled  with  rennet,  Theresk  Oppler 
(Inaug.  Diss.,  Univ.  Breslau,  1903;  abs.  in  Ztschr.  Untersuch.  Nahr.  u.  GenussmU.,  8 
(1904),  No.  6,  pp.  374,  375). — Though  a  number  of  infants  were  nourished  for  several 
weeks  or  months  without  harm  on  whole  milk  curdled  with  rennet,  equally  satis- 
factory results  were  not  obtained  in  all  cases,  and  definite  conclusions  regarding  the 
value  of  this  preparation  were  not  drawn. 

Investigations  on  the  nutrition  of  man,  W.  O.  Atwater  (Nature  [London], 
70  (1904),  No.  1825,  pp.  617,  618). — A  summary  of  an  address  before  the  sections  of 
physiology  and  economics  at  the  Cambridge  meeting  of  the  British  Association  on 
August  23,  1904,  in  which  the  author  described  briefly  the  nutrition  investigations 
which  have  been  carried  on  under  the  auspices  of  the  Office  of  Experiment  Stations, 
pointed  out  some  of  the  more  important  results  obtained  and  their  possible  applica- 
tion, and  spoke  of  the  importance  of  extending  the  work  along  a  number  of  lines. 

Filipino  ration,  J.  F.  Weston  |  (  'om.  Gen.  Subsist.  [  U.  S.  Arm;/]  Rpt.  1904,  p.  29). — 
The  data  reported  show  the  components  of  the  Filipino  ration  prescribed  by  the 
War  Department. 

Food  and  diet,  S.  Belotti  (Bromatologia.  Milan:  Ulrica  Hoepli,  1904,  pp.  251,  pis. 
12;  rev.  in.  Hgg.  Rundschau,  14  (1904),  No.  20,  pp.  1001,  1002).— The  laws  of  nutrition 
and  the  nutritive  value  of  the  principal  classes  of  foods  are  discussed  in  this  volume, 
particularly  the  foods  which  are  of  most  importance  to  the  Italian  people.  Some 
statistics  are  given  regarding  olive  products  in  Italy  and  a  summary  of  data  regarding 
the  composition  of  country  and  town  milk. 
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Diet  tables  of  Italian  hospitals,  A.  Fbass'j  (Riv.  Tg.  e  Sun.  Pubb.,  Roma,  15 
(1904);  abs.  in  Hyg.  Rundschau,  14  (1904),  No.  SO,  pp.  999  WW).— Diet  tables  of  55 
hospitals  are  given  and  the  nutritive  value  of  the  rations  for  different  classes  of 
patients  calculated.  The  data  presented  are  discussed  in  relation  to  the  general 
question  of  diet. 

The  Japanese  soldier's  outfit,  with  notes  on  the  rations  (British  Meel.  Tour., 
19(>4,  Xo.  2289,  }>p.  1327,  1828,  figs.  10). — A  brief  description  of  the  equipment  of  the 
Japanese  soldiers.  Attention  is  especially  called  to  the  ready  boiled  rice  which  is 
supplied,  and  the  biscuits  made  of  wheat  and  rice  flour  with  a  few  grains  of  millet 
seed  to  prevent  them  from  becoming  too  hard.  Dried  vegetables  of  various  kinds, 
including  sliced  potatoes,  carrots,  beans,  sliced  gourd,  etc.,  are  issued,  as  well  as  tea 
and  salt  in  solid  (akesor  cubes,  and  various  meats  and  fish  in  tin.  To  diminish 
weight  and  simplify  transportation  problems  the  fodder  for  the  horses  is  specially 
prepared  by  drying. 

Cost  of  living  and  retail  prices  in  the  United  States,  (i.  YV.  W.  Hanger 
(('.  8.  Dipt.  Com.  and  Labor,  Bureau  of  Labor  Bui.  54,  pp.  1129-1164,  charts  ,/l). — 
A  number  of  the  charts  showing  the  cost  of  living  and  retail  prices  in  the  United 
States,  prepared  for  the  exhibit  of  the  Bureau  of  Labor  at  the  Louisiana  Purchase 
Exposition,  are  reproduced,  and  the  material  presented  is  described.  The  records 
are  based  on  data  secured  in  25,440  families  residing  in  the  principal  industrial  locali- 
ties in  33  States.     (See  also  E.  S.  R.,  15,  p.  493). 

The  regulation  of  dietaries  in  hospitals  and  other  public  institutions,  W. 
Albrand  (Die  Kostordnung  an  lied-  and  Pflege-Anstalten.  Leipzig:  II.  Hartnung  cV- 
Son,  1903,  pp.  79;  rer.  in  British  Med.  Jour.,  1904,  No.  2284,  p.  925). — Dietetics  of 
institutions  are  discussed  and  dietaries  proposed,  particularly  for  patients,  nurse;-, 
and  officers  of  hospitals  for  the  insane. 

The  influence  of  sodium  chlorid  on  stomach  digestion,  Bonnigek  (Munchm. 
Med.  Wchnschr.,  1904,  No.  -2;  abs.  in  Zentbl.  Physiol,  18  (1904),  No.  8,  p.  262).— In 
experiments  with  a  dog  with  a  Pawlow  fistula,  sodium  chlorid  solution  introduced 
into  the  main  stomach  diminished  the  flow  of  gastric  juice  to  about  25  percent  of 
the  quantity  found  in  a  control  animal  given  no  salt.  The  effect  was  attributed  to 
reflex  nervous  action. 

Human  pancreatic  juice,  Hamburger  and  Hekma  (Jour.  Physiol,  et  Path.  Gin., 
1004,  Jan.,  p.  40;  abs.  in  Bee.  Sue.  Sci.  Hyg.  Aliment.,  1  (1904),  No.  1,  p.p.?).— Accord- 
ing to  the  authors,  human  intestinal  juice  contains  enterokinase,  amylase,  sucrase, 
and  erepsin.     It  is  without  action  on  lactose  and  cellulose,  but  attacks  casein  directly. 

The  fat-cleaving  ferment  of  the  intestinal  juice,  W.  Boldireff  (Z&nlbl. 
Physiol.,  18  (1904),  No.  15,  pp.  460,  461). — The  fat-cleaving  properties  of  the  intes- 
tinal juice  were  not  hindered  by  antiseptics,  like  calomel  or  thymol,  while  filtering 
the  juice  diminished  though  it  did  not  destroy  these  properties.  The  ferment  action 
of  the  intestinal  juice,  the  author  concludes,  is  due  to  a  specific  ferment  and  is  not 
rendered  active  by  the  gall. 

The  effect  of  alcohol,  sugar,  and  tea  upon  the  ability  of  muscles  to  produce 
work,  A.  F.  Hellsten  (Skdnd.  Arch.  Physiol.,  16  (1904),  No.  3-4,  pp.  139-221, 
dgm.  1). — Ergographic  experiments  made  with  a  man  showed  that,  almost  imme- 
diately after  taking,  alcohol  increased  the  muscular  power,  but  after  10  to  40  minutes 
the  power  began  to  diminish  and  this  effect  lasted  2  hours.  The  reaction  followed 
with  large  doses  of  alcohol  somewhat  more  quickly  than  with  small  doses. 

Sugar  increased  the  muscular  power,  the  effect  being  noticed  about  40  minutes 
after  the  solution  was  taken.  The  favorable  effect  of  sugar  was  especially  noticeable 
when  the  amount  of  work  per  unit  of  time  was  considered.  The  effect  of  tea  on 
muscular  work  was  but  slight  and  lasted  for-  only  a  short  time.  The  effect  was 
noticeable  almost  as  soon  as  the  tea  infusion  was  taken. 
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The  excretion  of  carbon  dioxid  -when  different  sorts  of  sugar  are  consumed, 
J.  E.  Johansson,  J.  Billstrom,  and  C.  Hki.il  (Skand.  Arch.  Physiol.,  16  (1904),  No. 
3-4,  pp.  268-272,  figs.  5). — Respiration  experiments  with  men  were  made  to  deter- 
mine the  effect  of  different  sorts  of  sugar  upon  the  excretion  of  carbon  dioxid.  Cane 
sugar  and  levulose  were  found  to  have  much  the  same  effect.  With  levulose  the 
increase  was  much  greater  than  with  dextrose,  which  would  go  to  show  that  the 
levulose  is  burned  more  quickly  in  the  body  and  stored  in  the  form  of  glycogen  less 
rapidly  than  dextrose. 

Muscular  contraction  and  energy,  A.  Chauveau  (Com/it.  Rend.  Acad.  Sci. 
Paris,  Ids  ( 1904),  No.  24,  pp.  1465-1470;  abs.  in  Jour.  Chem.  Soc.  [London],  86  (  1904  I, 
No.  502,  II,  pp.  575,  576). — Using  a  new  form  of  apparatus,  the  conditions  of  mus- 
cular work  in  man  can,  in  the  author's  opinion,  be  accurately  studied.  The  amount 
of  oxygen  absorbed  during  work  is  very  nearly  proportional  to  the  work  done. 
When  working  slowly  the  values  of  the  oxygen  absorbed  are  reduced.  The  respira- 
tory quotient  is  always  increased.  Both  static  and  dynamic  forms  of  muscular  con- 
traction were  studied.  In  the  former  the  muscles  of  the  forearm  worked  against 
measured  resistance  without  raising  a  weight,  while  in  the  second  a  weight  was 
raised. 

Observations  on  hygiene,  A.  Proust,  A.  Netter,  and  H.  Bouroes  (Trad,' 
(Fhygiene.  Paris:  Masson  <.(•  Co.,  pp.  1245,  tigs.  204;  >'<-''■  in  Per.  Soc.  Sci.  Hyg.  Ali- 
ment., 1  (1904),  No.  1,  p.  95). — One  of  the  principal  sections  of  this  handbook  is 
devoted  to  food  and  diet. 
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Fodders  and  feeds,  L,  A.  Vooriiees  et  al.  (Nevj  Jersey  Stas.  Rpt.  1903,  pj>.  76- 
122). — Data  are  given  regarding  the  analysis  of  commercial  feeding  stuffs  and  their 
market  prices.  The  analytical  data  have  been  noted  from  a  previous  publication 
(E.  S.  R.,  15,  p.  288). 

Changes  in  the  composition  of  corn  meal  due  to  the  action  of  molds, 
J.  P.  Street  (  New  Jersey  Stas.  Rpt.  1903,  ]>]>.  1  .'3-147). — The  author  has  continued  his 
studies  of  the  changes  brought  about  in  corn  meal  by  the  growth  of  micro-organisms 
(E.  S.  P.,  14,  p.  380).  It  was  found  that  the  spores  of  Penicillium  glaucum  and 
certain  bacteria  are  generally  present  in  commercial  corn  meal  and  will  develop 
spontaneously  under  proper  conditions  of  moisture,  from  25.42  to  38.40  per  cent 
being  favorable  to  the  growth  of  mold.  The  maximum  growth  was  obtained  at  the 
lower  figure.  Not  only  does  an  excess  of  moisture  cause  an  increased  growth  of 
mold,  but  with  this  increase  of  mold  also  appears  a  large  increase  of  moisture,  in 
one  of  the  experiments  reported  amounting  to  68.5  per  cent.  The  action  of  P. 
glaucum  on  the  food  constituents  of  the  meal  is  probably  due  to  the  enzyms  it 
secretes. 

The  loss  of  fat  varied  from  3.5  to  70.4  per  cent,  according  to  the  amount  of  water 
present,  reaching  the  maximum  with  a  moisture  content  of  25  to  29  per  cent.  With 
a  moisture  content  of  21  per  cent  there  was  a  development  of  mold,  only  visible 
microscopically,  but  yet  causing  a  loss  of  over  12  per  cent  of  fat.  The  losses  in  total 
proteids  were  small.  However,  when  bacteria  were  present  this  loss  was  very  large. 
Not  only  were  total  proteids  lost,  but  the  chief  part  of  this  loss  fell  on  the  albumi- 
noids, a  part  being  converted  into  less  valuable  amido-compounds,  and  other  por- 
tions being  volatilized  as  ammonia. 

The  changes  in  total  ash  were  trifling.  The  changes  in  crude  fiber  were  small 
where  P.  glaucum  alone  was  used,  but  in  the  presence  of  Mucor  and  the  bacterial 
growth  an  increase  of  fiber  from  72  to  78  per  cent  was  observed.  P.  glaucum  had 
practically  no  effect  on  the  total  nitrogen-free  extract,  but  Mucor  and  the  bacteria 
caused  very  great  losses. 
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Inspection  of  concentrates,  J.  B.  Lindsky  (  Massachusetts  Sta.  Bui.  98,  pp.35). — 
The  standards  required  by  the  State  feeding  stuff  law  are  quoted  and  analyses 
reported  of  a  number  of  samples  of  blood  meal,  cotton-seed  meal,  linseed  meal,  old 
and  new  process;  gluten  meal  and  feed,  dried  distillers'  grains,  malt  sprouts,  wheat 
middlings  and  bran,  mixed  feeds,  feeds  containing  molasses,  oats  and  oat  middlings, 
rye  feed,  corn  meal,  hominy  meal,  corn  and  oat  feeds,  provender,  oat  feeds,  mis- 
cellaneous starchy  feeds,  and  a  number  of  poultry  feeds,  including  meat  scraps,  meat 
and  bone  meal,  fish,  bone,  mashes,  ami  meals,  chick  and  scratching  grains,  and  clover 
meal.     Some  data  are  also  given  regarding  the  market  value  of  concentrated  feeds. 

It  is  stated  that  the  large  majority  of  manufacturers,  jobbers,  and  retail  dealers 
have  fully  conformed  to  the  requirements  of  the  feeding-stuff  law.  It  was  found  that 
a  few  dealers  offered  their  goods  unbranded  and  unguaranteed. 

Discussing  the  poultry  feeds  the  author  notes  that  there  was  "no  product  on  the 
market  which  varied  more  in  feeding  value  [than  meat  scraps],  some  samples  having 
nearly  twice  the  value  of  others.  In  purchasing  preference  should  be  given  to  tine 
ground  brands  of  high  protein  content,  small  to  medium  amounts  of  bone,  and 
relatively  low  percentage  of  fat,  under  20  per  cent  rather  than  over." 

When  oats  are  high  in  price,  as  was  the  case,  according  to  the  author,  during  the 
last  fi  months  of  the  year,  when  the  retail  price  was  practically  $36  per  ton,  "feeders 
naturally  look  for  oat  substitutes  and  are  inclined  to  reduce  the  oat  ration  to  a  mini- 
mum and  substitute  hominy  chop,  dried  brewers'  and  distillers'  grain,  and  wheat 
bran." 

Report  of  the  chemist,  W.  Freak  (Pennsylvania  Dept.  Agr.  Rpt.  1908,  ]>)>. 
590-604). — The  composition  and  feeding  value  of  dried  brewers'  and  distillers'  grains 
are  discussed  and  a  large  amount  of  data  on  the  subject  given.  Station  analyses  of 
dried  distillers'  grains  are  quoted. 

Cactus  as  feed  for  farm  animals,  A.  Jehanne  (Jour.  Agr.  Trop.,  4  (1904),  No. 
33,  pp.  72-76). — Data  regarding  the  feeding  value  of  Indian  tig  (  Opuntiaficus  indica) 
are  summarized. 

The  forest  as  a  source  of  forage  for  farm  animals,  L.  Geandeau  (Jour.  Agr. 
Prat.,  n.  *<r.,  8  (1904),  No.  37,  pp.  333,  334)- — A  summary  of  data  regarding  the  use 
of  leaves  and  branches  in  the  feeding  of  farm  animals. 

Pie  melons  as  a  fodder  crop  (Jour.  Agr.  and  Ind.  South  Australia,  7  (1904),  No. 
11,  pp.  620,  621,  fig.  1). — A  brief  note  pointing  out  the  value  of  stock  or  pie  melons 
as  a  succulent  feed  for  cattle,  pigs,  and  poultry. 

Laws  regarding  feeding  stuffs  (Jour.  Soc.  Agr. Suisse  Romande,  46  (1904),  No.  1, 
pp.  14-18)- — Swiss  laws  regarding  the  sale  of  feeding  stuffs  are  summarized. 

Stock  raising  in  the  Philippines  (  Breeder's  <iaz.,  45  (1904),  No.  22,  pp.  1047 , 
1048). — On  the  basis  of  information  gathered  from  the  Bureau  of  Insular  Affairs  of  the 
U.  S.  AVar  Department,  it  is  stated  that  stock  raising  must  be  built  up  anew  in  the 
Philippines.  The  location  of  grazing  lands  and  other  topics  are  briefly  spoken  of- 
"Cattle  raising  for  the  home  market  should  be  very  profitable,  judging  from  the 
prevailing  high  prices  of  meat  in  Manila  and  the  fact  that  practically  all  the  meat 
consumed  is  shipped  in  on  the  hoof  from  Singapore  or  as  refrigerated  meat  from 
Australia  and  the  United  States." 

Calcium  phosphate  as  a  part  of  a  ration,  V '.  Schenke  (Landw.  Vers.  Slot.,  58 
(1903),  No.  3-4,  pp.  891-312). — A  summary  of  feeding  tests  and  other  data  regarding 
the  value  of  calcium  phosphate.  The  general  conclusion  is  drawn  that  precipitated 
calcium  phosphate  is  the  most  satisfactory  form  for  adding  this  material  to  a  ration 
for  farm  animals.     The  article  includes  a  bibliography  of  the  subject. 

Does  an  excess  of  calcium  carbonate  in  feed  exercise  an  effect  upon  digesti- 
bility? J.  Vouiaki)  (  Landw.  Vers.  Stat.,61  (1904),  No.  1-4, pp. 805-312). —From experi- 
ments with  sheep  fed  50  gm.  calcium  carbonate  daily  in  addition  to  a  basal  ration  of 
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hay  and  cotton-seed  meal  with  a  little  salt,  the  author  concluded  that  the  material 
under  consideration  did  not  materially  affect  the  digestibility  of  the  ration. 

Notes  on  the  absorption  of  fat,  U.  Lombroso  (Compt.  Rend.  Soc.  Biol.  '[Paris'], 
71,  pp.  396-401;  abs.  in  Zentbl.  Physiol.,  18  {1904),  No.  18, p.  382).  —The  experiments 
reported  were  made  with  dogs  and  have  to  do  principally  with  the  function  of  the 
pancreas  in  the  digestion  of  fat. 

Formation  of  fat  from  carbohydrates,  M.  Fischer  {Fa/ding's  Landw.  /I;/.,  53 
{1904),  Nos.  10,  pp.  368-312;  11,  pp.  412-417;  12,  pp.  448-455,  figs.  4).—  Data  regard- 
ing the  formation  of  fat  from  carbohydrates  are  summarized  and  discussed,  a  chemi- 
cal explanation  of  such  fat  formation  being  one  of  the  topics  taken  up.  The  author 
concludes  that  the  formation  of  fat  from  carbohydrates  necessitates  the  presence  of  a 
certain  quantity  of  protein  and  that  the  protein  of  a  ration  must  be  increased  when 
the  carbohydrates  are  increased  in  fattening  providing  the  amount  of  protein  is  not 
already  sufficient.  In  the  formation  of  fat  from  carbohydrates  he  believes  that  radi- 
cals from  the  cleavage  of  protein  exercise  a  reducing  effect  upon  the  carbohydrates. 
The  tissue  protoplasm  takes  part  in  the  reaction,  an  abundance  of  the  latter  being 
necessary  for  the  formation  of  fat.  He  calculates  that  4  or  5  parts  of  carbohydrates 
to  one  part  of  protein,  in  excess  of  the  amounts  needed  for  the  physiological  func- 
tions of  the  body,  are  required.  Some  40  to  50  per  cent  of  these  2  nutrients  is  con- 
verted into  fat.  The  most  economical  proportion  of  protein  to  nitrogen-free  nutri- 
ents is  spoken  of,  and  the  author  points  out  that  so  many  factors  must  be  considered 
that  it  is  not  possible  to  fix  upon  a  general  nutritive  ratio  which  shall  always  fit  a 
given  case. 

Cooperative  slaughterhouses  in  Denmark,  A.  H.  Hollmann  {Folding's  Landw. 
Zlil.,  53  {1904),  Nos.  11,  pp.  393-398;  12,  pp.  440-448).— A  descriptive  article. 

The  autodigestion  of  pepsin,  A.  Herlitzka  {AM  R.  Accad.  Lincei,  Rend.  CI. 
Sci.  Fix.,  Mat.  e  Nat.,  5.  ser.,  13  {1904),  II,  pp.  51-57;  abs.  in  Chem.  <  'entbl,  75  {1904), 
II,  No.  10,  pp.  784,  785) . — From  experiments  which  are  reported,  the  author  con- 
cluded that  r>epsin  undergoes  autodigestion  and  is  therefore  to  be  considered  as 
a  true  proteid.  The  coefficient  of  digestibility  varied  directly  with  the  time  of 
digestion. 

The  anaerobic  gaseous  exchange  of  animal  organs  and  the  isolation  from 
animal  tissues  of  an  enzym  causing  fermentation,  I,  J.  Stoklasa  {Ztschr. 
Landw.  Versuchsic.  Oesterr.,  7  {1904),  No.  6,  pp.  453-483,  figs.  2).—  Experiments  are 
reported  and  discussed. 

Dried  molasses-beet-pulp,  J.  B.  Lindsey  {Massachusetts  Sta.  Bui.  99,  pp.  1-10). — 
The  method  of  manufacturing  molasses-beet-pulp  is  described  and  analyses  and  the 
results  of  a  digestion  experiment  with  sheep  reported.  It  was  found  that  on  an 
average  of  3  trials  the  coefficients  of  digestibility  were  as  follows:  Dry  matter  85, 
protein  64,  crude  fiber  84,  and  nitrogen-free  extract  91  per  cent. 

In  a  feeding  test  covering  12  weeks  with  milch  cows  molasses-beet-pulp  and  corn 
meal  were  compared,  the  average  milk  yield  per  cow  on  the  former  ration  being  27.7 
lbs.  and  on  the  latter  29.1  lbs.  On  the  molasses  ration  the  total  solids  were  155.9 
lbs.  and  the  total  milk  fat  54.1  lbs.,  and  on  the  corn-meal  ration  these  values  wTere 
L62.6  and  56.0  lbs.  From  the  recorded  data  the  author  calculates  that  it  required 
from  3  to  <i  per  cent  more  digestible  and  dry  matter  to  make  milk  and  milk  ingredi- 
ents with  the  molasses-beet-pulp  ration  than  with  the  corn-meal  ration.  The  proper 
method  of  feeding  molasses-beet-pulp  is  discussed  and  rations  including  this  material 
suggested.  The  author  notes  that  successful  results  were  not  obtained  when  the 
attempt  was  made  to  feed  molasses-beet-pulp  to  pigs,  the  animals  uniformly  refusing 
it.     Among  the  conclusions  drawn  regarding  molasses-beet-pulp  were  the  following: 

"It  keeps  well,  will  absorb  large  quantities  of  added  water,  has  a  slightly  laxative 
effect,  has  proved  a  palatable  and  healthful  food  for  dairy  stock  and  satisfactory  as  a 
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component  of  a  grain  ration  for  the  production  of  milk.  It  can  also  probably  be 
used  with  good  results  for  fattening  and  as  a  partial  grain  feed  for  horses. 

"Because  of  its  coarse  mechanical  condition,  it  will  serve  as  a  diluter  for  the  heavier 
concentrates. 

"It  is  rather  inferior  in  nutritive  effect  to  corn  meal  (probably  10  per  cent)." 

Feeding  beet  molasses  and  pulp  to  sheep  and  steers,  L.  A.  Merrii.i.  and 
K.  W.  Clark  (  Utah  Sto.  Bui.  90^  pp.  51-65,  fig.  1). — The  experience  of  some  of  the 
experiment  stations  and  of  private  individuals  in  feeding  beet  molasses  and  pulp  to 
farm  animals  is  summarized,  and  tests  with  6  lots  of  2  steers  and  6  lots  of  16  sheep 
reported.  The  rations  fed  the  sheep  and  steers  were  the  same.  One  lot  was  fed 
alfalfa  hay  with  beet  pulp  ad  libitum.  All  the  others  were  fed  alfalfa  hay  with  bran 
and  shorts,  the  amounts  varying  in  different  cases.  With  3  of  the  lots  this  ration 
was  supplemented  by  beet  pulp  ad  libitum  and  with  the  remaining  lot  by  molasses 
(8  lbs.  per  head  per  day).  . 

In  the  case  of  the  steers  the  average  daily  gain  per  head  ranged  from  1.48  lbs.  on 
a  ration  of  alfalfa  hay  and  beet  pulp  ad  libitum  to  2.26  lbs.  on  the  alfalfa  hay  and  bran 
and  shorts,  with  beet  pulp  ad  libitum.  The  dry  matter  eaten  per  pound  of  gain  ranged 
from  8.87  lbs.  in  the  case  of  one  of  the  lots  fed  bran  and  shorts  and  beet  pulp  ad 
libitum  with  a  limited  amount  of  alfalfa  hay  to  13.05  lbs.  on  alfalfa  hay  and  beet  pulp 
ad  libitum.  The  cost  of  a  pound  of  gain  ranged  from  2.8  cts.  on  alfalfa  hay  and  beet 
pulp  to  4.93  cts.  on  alfalfa  hay  and  bran  and  shorts. 

In  the  case  of  the  sheep  the  gains  in  weight  ranged  from  0.07  lb.  per  head  per  day 
on  alfalfa  hay  with  beet  pulp  ad  libitum  to  0.2  lb.  on  alfalfa  hay  with  bran  and  shorts 
and  beet  pulp  ad  libitum,  and  the  dry  matter  eaten  per  pound  of  gain  from  8.5  lbs. 
on  alfalfa  hay  with  a  limited  amount  of  bran  and  shorts  and  beet  pulp  ad  libitum  to 
18.06  lbs.  on  alfalfa  hay  and  beet  pulp  ad  libitum.  The  cost  of  a  pound  of  gain  ranged 
from  3.11  cts.  in  the  case  of  the  lot  fed  the  ration  containing  a  limited  amount  of 
bran  and  shorts  to  5.17  cts.  witli  the  lot  fed  a  limited  amount  of  alfalfa  hay  with 
bran  and  shorts  and  beet  pulp  ad  libitum. 

The  authors  note  that,  when  slaughtered,  the  steers  fed  beet  pulp  ad  libitum  with 
alfalfa  hay  and  bran  and  shorts  produced  the  best  quality  of  meat.  The  loin  was 
heaviest  and  the  flesh  fairly  well  marbled,  firm,  and  juicy.  The  sheep  fed  the 
largest  quantity  of  grain  gave  the  best  carcasses,  but  with  them  the  profit  was  less 
than  with  those  receiving  little  or  no  grain.     Some  of  the  authors'  conclusions  follow: 

"Molasses  fed  to  steers  had  a  value  of  $2.35  per  ton.  As  a  sheep  food  it  did  not 
give  the  results  expected.  Beet  pulp  when  fed  to  steers  with  grain  and  lucern  had 
a  value  of  from  $1.66  to  $2.54  per  ton,  and  when  fed  to  sheep  its  value  ranged  from 
$1.08  to  $3.66  per  ton.  Steers  that  received  grain  made  larger  and  cheaper  gains  and 
required  less  dry  matter  per  pound  of  gain  the  latter  part  of  the  feeding  period  than 
the  fore  part.  Steers  which  received  only  lucern  and  pulp  made  practically  as  good 
gains  the  fore  part  of  the  feeding  period  as  the  latter  part." 

A  number  of  rations  for  steers  composed  largely  of  home-grown  feeding  stuffs  are 
suggested. 

Feeding  teers,  E.  B.  Ferris  {Mississippi  Sta.  Bui.  83,  pp.  1-4)- — The  author 
states  that  steers  pastured  for  94  days  during  the  winter  on  5  acres  for  the  purpose  of 
manuring  the  land  were  kept  at  a  loss.  The  average  daily  gain  of  the  28  animals 
was  about  1.9  lbs.  per  head.  One  steer  died  as  a  result,  it  is  thought,  of  eating 
poison  ivy.  The  parking  of  the  cattle  on  the  light  sandy  soil  of  the  substation 
enriched  the  land  and  improved  its  water-holding  capacity  in  a  very  satisfactory 
manner. 

Experiments  in  feeding  steers,  D.  II.  Otis  (Kansas  Sta.  Bui.  124,  pp-  1-30, 
ph.  19). — The  relative  gains  made  by  cattle  of  different  ages  were  studied,  calves  6 
months  old,  yearlings,  2-year-old  and  3-year-old  steers  being  fed  a  ration  of  alfalfa 
hay,  corn,  and  Kafir  corn.     The  lot  of  calves  contained  19  animals  and  all  the  other 
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lots  20  animals.  In  the  210  days  covered  by  the  test  the  gains  ranged  from  376  lbs. 
per  head  with  the  calves  to  430  lbs.  with  the  3-year-old  steers.  The  greatest  range 
in  the  grain  required  per  pound  of  gain  was  also  found  with  these  2  lots,  being  from 
5.44  lbs.  to  7.94  lbs.  A  pound  of  gain  was  most  cheaply  made  by  the  yearlings, 
costing  in  this  case  5.03  cts.,  and  was  most  expensive  with  the  3-year-old  steers, 
costing  5.95  cts. 

A  lot  of  10  2-year-old  steers  was  fed  corn  silage,  alfalfa  hay,  corn,  and  Kafir  corn 
and  a  similar  lot  Kafir-corn  stover,  corn,  and  Kafir  corn.  With  the  former  lot  the 
total  gain  per  head  was  447  lbs.  and  with  the  latter  lot  361  lbs.,  the  grain  eaten  per 
pound  of  gain  in  the  2  cases  being  6.7  lbs.  and  10.1  lbs.,  and  the  cost  of  a  pound  of 
gain  4.91  cts.  and  6.68  cts. 

The  author  notes  that  with  all  the  lots  mentioned  4  lbs.  of  grain  per  1,000  lbs. 
live  weight  was  fed  at  the  beginning  of  the  test  and  the  amount  very  gradually 
increased,  the  steers  being  on  full  feed  in  about  5  weeks.  "There  seemed  to  be  no 
difference  in  the  various  lots  as  to  the  time  required  to  get  on  full  feed."  All  the 
animals  were  sold  and  slaughtered,  data  regarding  the  shrinkage  in  weight,  dressing, 
etc.,  being  recorded. 

"The  ensilage  lot  sold  for  the  same  price  [$4.95]  as  the  3-year-olds,  which  is  25 
cts.  per  hundredweight  higher  than  the  20  2-year-olds  fed  without  ensilage,  but 
which  were  of  the  same  class  and  quality  when  placed  in  the  feed  lots,  and  45  cts. 
per  hundredweight  higher  than  the  lot  receiving  Kafir-corn  stover."  The  3-year- 
olds  showed  the  greatest  shrinkage  in  hides,  and  the  calves  next.  The  shrinkage  of 
hides  in  the  other  4  lots  was  exactly  the  same.  The  carcasses  of  the  ensilage  lot 
contained  the  largest  percentage  of  fat  and,  according  to  the  author,  were  of  good 
quality.  The  carcasses  of  the  lot  fed  Kafir  corn  resembled  those  of  grass-fed  cattle. 
"They  were  fairly  well  fleshed,  but  not  well  covered  with  fat."  Taking  into  account 
the  total  cost  the  calves  were  considered  more  desirable  than  the  yearlings,  though 
neither  lot  was  fat  enough.  The  2-year-old  steers  were  considered  in  very  fair 
market  condition. 

The  results  of  the  test,  as  a  whole,  show  that,  "  by  feeding  plenty  of  nitrogenous 
roughness  (like  alfalfa)  and  plenty  of  succulence  (most  cheaply  obtained  in  corn 
ensilage),  it  is  possible  to  make  rapid  gains  and  at  the  same  time  put  the  steers  in 
prime  condition  for  market. 

"The  results  further  emphasize  the  superior  and  economic  value  of  alfalfa  hay. 
Corn  or  Kafir-corn  stover  does  not  contain  the  nutrients  required  by  the  steer  in 
securing  best  results  unless  the  grain  ration  is  supplemented  with  nitrogenous  con- 
centrates like  oil  meal  or  cotton-seed  meal,  which  is  usually  costly. 

"Since  alfalfa  is  such  a  splendid  feed,  is  a  heavy  yielder  and  a  good  drought  resister, 
its  growth  can  not  be  urged  too  strongly  as  an  economical  producer  of  beef,  as  well 
as  other  classes  of  stock  which  relish  and  thrive  upon  it.  Alfalfa  and  ensilage  com- 
bined furnishes  a  feed  that  can  almost  invariably  be  depended  upon,  no  matter  what 
the  season  is,  and  when  grain  fails  will  keep  stock  in  good  condition;  and  when 
grain  is  available  will  enable  the  feeder  to  put  on  gains  rapidly  with  a  comparatively 
small  allowance  of  grain." 

Feeding-  cattle  with  different  quantities  of  concentrated  foods  {Mark  Lane 
Express,  :>1  (1904),  No.  3799,  Hup.,  pp..  VII,  VIII). — Brief  notes  are  given  regarding 
a  test  at  the  University  College  of  North  Wales  of  the  comparative  value  of  limited 
and  liberal  rations  of  grain  (maize  meal  and  decorticated  cotton-seed  cake  or  linseed 
cake)  in  addition  to  pulped  swedes,  hay,  and  straw. 

On  the  more  liberal  ration  the  average  daily  gain  in  the  50  days  of  the  test  was 
2.55  lbs.  per  steer  as  compared  with  2.37  lbs.  on  the  limited  ration.  Taking  into 
account  the  cost  of  food,  the  conclusion  was  reached  that  the  extra  gain  did  not 
compensate  for  the  extra  feed.  Though  the  animals  receiving  the  more  generous 
ration  were  somewhat  better  in  appearance  than  the  others,  the  difference  between 
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the  2  lots  was  nut  regarded  as  sufficiently  marked  to  affect  their  relative  money 
values. 

Calf-feeding  experiments  with  skim  milk,  V.  Jqnson  (  Nord.  Mejeri  Tidn.,  19 
(1904),  Aro.  16,  /</>.  208,  209). — The  results  of  an  experiment  with  s  calves  here 
reported  indicate  that  calves  will  give  better  returns  for  skim  milk  than  pigs  do.— 
F.  W.   WOLL. 

Breeding  and  feeding  pigs,  I).  II.  Otis  (Kansas Sla.  Bui.  I24,pp. 31-57, pis.  33). — 
A  number  of  points  regarding  feeding,  breeding,  etc.,  were,  studied  with  the  station 
herd.  Ten  pigs  on  rape  pasture  (1  acre)  made  an  average  daily  gain  of  1.09  lbs.  for 
98  days,  consuming  3.01  lbs.  of  ^rain  per  pound  of  gain.  With  a  similar  lot  on 
alfalfa  pasture  (0.5  acre)  the  corresponding  values  were  1.10  lbs.  and  3  lbs.,  and  with 
a  lot  fed  grain  without  pasturage  1.04  lbs.  and  3.71  lbs.  "The  pasture  is  not  only 
economical  from  the  standpoint  of  gains,  but  it  furnishes  succulence  and  variety  and 
keeps  the  hogs  in  a  healthier  condition." 

When  alfalfa  hay  was  fed  with  grain  to  a  lot  of  12  pigs  for  50  days  the  average 
daily  gain  was  1.2  lbs.  per  head  and  the  grain  eaten  per  pound  of  <rain  4.05  lbs.  In 
the  case  of  a  similar  lot  fed  grain  without  hay  the  gain  was  1.18  lbs.  and  the  grain 
eaten  per  pound  of  gain  5.29  lbs. 

Skim  milk  and  buttermilk  were  compared  with  3  lots  of  6  pigs  each  fed  respec- 
tively grain,  grain  with  alfalfa  pasturage,  and  grain  with  rape  pasturage.  With 
skim  milk  the  average  daily  gain  in  the  77  days  of  the  test  was  1.12  lbs.  and  with 
buttermilk  1.06  lbs.,  the  grain  eaten  per  pound  of  gain  being  3.11  lbs.  and  3.31  lbs. 

The  influence  of  liberal  feeding  on  runt  pigs  was  tested  with  4  animals.  They 
were  placed  on  rape  pasture  and  fed  a  mixture  of  equal  parts  of  corn,  Kafir  corn, 
and  shorts,  to  which  some  dried  blood  and  soy  beans  were  added.  In  addition  some 
grain  was  picked  up  behind  steers.  In  the  278  days  of  the  test  the  average  daily  gain 
was  0.94  lb.,  and  the  grain  eaten  per  pound  of  gain  3.3  lbs.  The  author  points  out 
that  the  ration  fed,  together  with  good  care,  produced  excellent  results. 

The  gains  made  and  the  grain  eaten  by  pure-bred  and  crossbred  pigs  were 
recorded,  the  best  gains  being  made  on  an  average  at  the  lowest  cost  by  the  cross- 
bred pigs,  but  as  pointed  out  by  the  author  it  was  not  possible  to  include  pigs  of  the 
same  weight  in  all  the  lots.  Some  of  the  station's  pure-bred  and  crossbred  pigs 
were  slaughtered  and  judged,  but  definite  conclusions  regarding  breeds  were  not 
reached. 

' '  Comparing  the  fat,  medium,  and  lean  hogs,  there  was  found  to  be  a  great  difference 
in  the  leaf  lard.  The  sides  from  the  lean  hog  were  said  ...  to  make  better  bacon 
than  the  sides  from  the  fat  hog.  The  fat  hog  was  considered  to  be  more  profitable 
from  the  butcher's  standpoint,  likewise  from  the  breeder's  standpoint,  because  they 
dressed  a  higher  per  cent.  The  medium  hog  was  considered  the  best  for  bacon,  but 
not  as  good  as  the  lean  hog  for  ham.  From  the  butcher's  standpoint  the  lean  hog 
was  the  most  unprofitable.  The  color  of  the  meat  was  practically  the  same  in  the 
fat  and  medium  hogs." 

Observations  are  also  recorded  regarding  the  effect  of  size  of  litter  on  the  gains 
made  and  upon  the  feed  consumed  by  the  dam,  the  effect  of  the  age  of  dam  on  the 
size  of  litters,  and  the  effect  of  following  steers  on  the  size  of  litters.  The  station 
dipping  vat  and  farrowing  houses  are  described. 

Experiments  in  pig  feeding,  H.  T.  French  (Idaho  Sta.  Bid.  4%,  PP-  305-318,  pis. 
9,  Jig.  1). — Several  problems  connected  with  pig  feeding  have  been  recently  studied 
at  the  station.  Using  2  lots,  each  made  up  of  3  Poland-China  and  1  Tarn  worth-Poland- 
China,  wet  and  dry  feeds  were  compared  for  a  period  covering  119  days,  the  ration 
for  about  a  month  consisting  of  ground  wheat  and  later  of  shorts  and  ground  barley 
1:2.  The  pigs  fed  the  soaked  grain  made  a  total  gain  of  303  lbs.,  the  grain  eaten  per 
pound  of  gain  averaging  4.85  lbs.  Those  fed  the  dry  grain  gained  339.5  lbs.,  the 
grain  required  per  pound  of  gain  being  4.33  lbs.     The  author  calls  attention  to  the 
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fact  that  somewhat  better  gains  were  made  on  the  dry  ground  grain,  although  in  the 

majority  of  tests  reported  in  this  country  a  slighl  advantage  has  been  noted  with  the 
soaked  grain,  especially  when  the  grain  was  fed  whole. 

Using  the  same  pigs  as  in  the  preceding  test,  the  relative  value  of  pure-bred  and 
crossbred  pigs  was  studied,  the  ration  consisting  of  headed  wheat  fed  ad  libitum. 
In  the  77  days  of  the  test  the  average  daily  gain  of  the  pure-bred  pigs  was  0.7  lb.  and 
of  the  crossbred  pigs  0.55  lb.  The  pigs  were  slaughtered  and  the  live  and  dressed 
weight,  weight  of  the  organs,  etc.,  recorded.  On  an  average  t  he  sin  inkage  in  the  cross- 
bred pigs  was  23  per  cent  and  in  the  pure-bred  pigs  21  per  cent.  The  author  notes 
that  no  striking  features  were  brought  out  by  the  slaughter  test.  The  crossbrtd 
pork  was  considered  superior  for  curing  purposes,  having  a  thinner  rind,  a  larger 
percentage  of  lean,  a  more  even  distribution  of  fat,  and  a  liner  texture  of  meat  liber. 
In  general  the  flesh  of  the  crossbred  pigs  was  leaner  than  that  of  the  others  and 
when  cooked  was  regarded  as  of  superior  quality. 

To  learn  something  of  the  possibilities  of  feeding  crossbred  Tamworth-Poland- 
China  pigs  economically,  a  lot  of  6  was  fed  for  about  a  month  soaked  shorts,  then  for 
2  months  soaked  chopped  wheat,  and  for  about  a  month  chopped  wheat  and  pea 
meal  1:2,  the  largest  gain  being  made,  according  to  the  author,  during  the  last  period. 
In  the  112  days  covered  by  the  test  the  average  daily  gain  was  1.19  lbs.  and  the  feed 
eaten,  per  pound  of  gain  3.94  lbs.  "The  crossbred  Tamworth-Poland-China  pi^  for 
a  bacon  hog  in  our  opinion  is  certainly  a  very  desirable  one.  The  pigs  are  thrifty 
from  the  time  they  are  farrowed  until  matured."  The  estimated  profit  was$2.46  per 
100  pounds  live  weight,  not  taking  into  account  the  cost  of  labor. 

Using  9  pure-bred  Poland-China  pigs,  the  value  of  green  peas  as  pasturage  when 
supplemented  by  a  ration  of  shorts  and  sweet  separator  skim  milk  was  studied.  The 
variety  of  peas  selected  was  black-eyed  marrowfats,  sown  May  22,  and  the  pigs  were 
turned  on  the  pasture  June  29.  The  test  closed  August  30,  the  pigs  at  this  time  hav- 
ing exhausted  the  pasturage  on  the  one-fourth  acre  plat  used.  The  average  daily 
gain  was  0.83  lb.,  the  feed  required  per  pound  of  gain  being  2.15  lbs.  of  shorts  and 
4.43  lbs.  of  skim  milk  in  addition  to  the  pasturage.  The  author  calculates  that  on  the 
basis  of  this  test  an  acre  of  peas  converted  into  pork  would  be  worth  $59.56.  "This, 
of  course,  is  very  large  and  could  not  be  expected  from  any  considerable  area.  .  .  . 
We  have  so  far  found  the  black-eyed  marrowfat  pea  superior  to  the  white  Canada 
field  pea,  but  conditions  of  soil  will  modify  the  results  very  much."  The  need  of 
planting  the  peas  deeply  to  avoid  danger  from  drought  is  pointed  out. 

Peptone  feed  for  pigs,  W.  Muller  (Fuhling's  Landw.  Zl</.,  53  (1904),  No.  12, 
pp.  456,  457). — Continuing  earlier  work  (E.  S.  R.,  15,  p.  501),  this  brief  note  states 
that  pigs  given  peptone  feed  in  addition  to  potatoes  and  grain  were  fed  at  a  greater 
profit  than  similar  lots  fed  potatoes  and  grain  only. 

The  nutrition  of  horses,  J.  B.  Lindsey  and  P.  II.  Smith  {Massarlnist'lls  >s/a.  Bui. 
99,  pp.  11-16). — Suitable  feeding  stuffs  for  horses,  preparation  of  feed,  watering, 
digestibility,  and  related  topics  are  discussed  and  a  number  of  rations  suggested, 
some  of  which  have  been  fed  at  experiment  stations  or  by  practical  feeders. 

"Generally  speaking,  12  to  15  lbs.  each  of  hay  and  grain  daily  are  sufficient  for 
horses  of  1,200  to  1,300  lbs.  weight  doing  moderately  hard  work.  Should  a  portion 
of  the  grain  consist  of  cotton  seed,  or  gluten  meal,  it  would  be  wise  to  reduce  the 
grain  ration  somewhat  and  increase  the  quantity  of  hay.  Farmers  will  naturally 
prefer  to  feed  a  maximum  amount  of  hay  and  as  small  a  quantity  of  grain  as  possible. 
In  view  of  the  high  prices  usually  prevailing  for  oats,  the  feeder  should  aim  to  provide 
partial  or  entire  substitutes  for  this  grain.  Mixtures  of  corn  and  bran,  or  corn, 
brewers'  grains,  and  bran,  ought  to  prove  quite  satisfactory." 

Feeding  horses  and  mules  on  home-grown  feed  stuffs,  C.  M.  Connok  (Florida 
Sta.  Bid.  72,  pp.  115-126). — The  value  of  sweet  potatoes,  cassava,  and  of  cane  sirup  as 
a  partial  substitute  for  corn  in  a  ration  for  horses  and  mules  was  studied. 
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In  the  test  with  sweet  potatoes  2  pairs  of  horses  and  2  of  mules,  doing  hard  work, 
were  used,  one  animal  of  each  pair  being  fed  corn,  hay,  and  sweet  potatoes  in  about 
the  proportion  of  6  lbs.  of  corn,  17  lbs.  of  hay,  and  15  lbs.  of  sweet  potatoes  per  1,000 
lbs.  live  weight,  the  other  animal  in  each  case  receiving  corn  and  hay  only  in  about 
the  proportion  of  10  lbs.  <>f  corn  and  15  lbs.  of  hay  per  1,000  lbs.  After  t>  weeks  the 
rations  were  reversed.  The  hay  used  was  beggar  weed  of  good  quality.  There  was 
little  variation  in  the  weight  of  the  animals,  except  that  in  2  eases  there  was  some 
increase  when  sweet  potatoes  were  fed.  In  general,  the  sweet-potato  ration  was  the 
cheaper. 

"The  most  important  fact  brought  out  in  this  experiment  is  that  sweet  potatoes 
may  be  substituted  for  at  least  one-half  of  the  corn  ration,  this  substitution  being  at 
the  rate  of  3  lbs.  of  sweet  potatoes  for  one  of  corn.  This  being  the  ease,  an  acre  of 
sweet  potatoes  yielding  150  bu.  is  equal  to  a  yield  of  50  bu.  of  corn,  so  far  as  feeding 
the  work  stock  is  concerned.  We  do  not  think  that  a  horse  at  hard  work  would  do 
well  on  an  all  sweet-potato  ration  from  the  fact  that  the  bulk  would  be  too  great  for 
the  capacity  of  the  stomach.  .  .  .  We  have  fed  one  mule  for  3  months  on  sweet 
potatoes,  cassava,  and  hay  with  good  results.  He  was  used  for  light  work  about  the 
lot,  such  as  hauling  feed,  bedding,  etc." 

Using  1  pair  each  of  the  mules  and  horses  included  in  the  previous  test,  the  value 
of  cassava  was  studied,  one  animal  of  each  pair  being  fed  cassava  with  corn  and 
beggar-weed  hay  for  6  weeks,  and  the  others  corn  and  hay.  The  average  amount  of 
cassava  eaten  was  irregular  and  in  general  smaller  than  in  the  case  of  sweet  potatoes. 
"The  animals  maintained  their  weights  throughout  the  experiment,  which  may  go 
to  show  that  cassava  is  more  concentrated  than  the  sweet  potatoes.  .  .  .  Cassava 
may  be  used  in  about  the  same  ratio  as  sweet  potatoes,  but  is  not  so  palatable  to  the 
animal." 

At  the  close  of  the  cassava  test  one  of  the  mules  was  fed  for  6  weeks  a  ration  of 
corn  and  low-grade  cane  sirup  and  another  the  regular  corn  ration.  The  amount  of 
hay  eaten  was  not  recorded,  but  the  author  states  that  it  was  about  the  same  as  in 
the  previous  tests.  Small  gains  were  made  on  both  rations.  "Both  mules  remained 
in  good  condition  during  this  experiment  in  spite  of  the  fact  that  they  were  doing 
hard  plowing  throughout  the  entire  time." 

The  author  states  that  sirup  has  been  further  tested  in  a  preliminary  way  at  the 
station  and  "  that  it  is  relished  by  all  farm  animals.  In  feeding,  tlie  sirup  was  given 
at  night  and  morning  and  a  larger  corn  ration  given  at  noon.  .  .  .  Sirup  may  be.  fed 
to  the  work  stock,  provided  it  is  mixed  with  chopped  hay  or  something  to  give  it 
bulk."  As  regards  native  hay  for  draft  horses  and  mules,  the  author  notes  that  con- 
siderable prejudice  is  felt  regarding  it  by  livery-stable  men  and  in  log  camps.  In  his 
experience  it  has  been  used  exclusively  for  2  years,  and  he  has  never  had  any  cause 
to  regret  its  use.  The  chemical  analysis  of  some  of  our  native  grasses  is  higher  than 
that  of  timothy,  "which  is  used  almost  exclusively  in  feeding  horses." 

Spanish  goats,  J.  Crepin  {Jour.  Agr.  Prat.,  n.  ser.,  7  {1904),  Axo.  18,  pp.  587- 
591,  ]>l.  1). — A  descriptive  article  including  among  other  matters  data  regarding  the 
chemical  composition  of  milk  of  different  sorts  of  goats. 

Phosphated  fowls,  H.  d'Anchald  {Jour.  Agr.  Prat.,  n.  ser.,  7  {190-}),  No.  19,  p. 
619). — In  an  article  quoted  from  the  Journal  de  la  Sociiti  Royale  Agricole  de  VEst  de 
la  Belgique,  a  test  is  reported  in  which  an  ordinary  poultry  ration  wasted  for  120 
days  in  comparison  with  the  same  ration  plus  4gm.  of  powdered  bone  per  day.  The 
live  and  dressed  weight  of  the  chickens  thus  fed  and  the  weight  of  the  bones  and 
organs  are  recorded. 

The  chicken  fed  the  ground  bone  weighed  2.69  kg.,  while  that  fed  the  ordinary 
ration  weighed  2.47  kg.  The  skeleton  of  the  chicken  fed  ground  bone  weigned  0.23(3 
kg.  and  that  of  the  other  0.190  kg. 
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Cooperative  egg  and  poultry  societies  ( I'xl.  Agr.  and  Fisheries  [London],  Leaflet 
111,  pp.  4). — The  work  of  the  cooperative  poultry  societies  in  England  and  Ireland 
is  briefly  described,  and  the  advantages  which  attend  such  organized  attempts  to 
benefit  the  poultry  industry  arc  briefly  spoken  of. 

Duck  breeding  at  Netherby,  ('.  J.  Cornish  {Country  Life  [London],  16  (1904), 
Nos.  392,  pp.  49-52;  393,  pp.  99-101,  figs.  13). — The  possibilities  of  raising  teal,  pin- 
tails, widgeons,  and  hybrid  wild  ducks  in  semicaptivity  are  discussed,  and  the  results 
of  experiments  reported,  which  were  on  the  whole  successful,  the  whole  question 
being  considered  from  the  standpoint  of  the  possibility  of  stocking  estates  with  game. 

Experimental  studies  in  oyster  propagation,  1903,  J.  Nelson  (New  Jersey 
Sins,  ttpi.  1903,  pp.  4-15-458,  pis.  4). — During  the  present  year  the  studies  in  oyster 
propagation  have  had  to  do  especially  with  the  ventilation,  temperature,  and 
manipulation  of  the  oyster  spawn. 

"We  may  summarize  the  factors  or  conditions  on  which  success  seems  to  depend, 
as  determined  up  to  the  present,  thus:  Oysters  freshly  tonged,  filled  with  spawn, 
consisting  of  ripe,  clean  eggs,  speedily  taken  and  fertilized,  without  crowding,  by  a 
small  quantity  of  motile  sperms,  in  well-filtered,  fresh  sea  water  taken  at  full  flood- 
tide,  thorough  washing  of  the  eggs,  occasional  agitation  and  good  ventilation  while 
keeping  them  at  a  temperature  as  near  75°  as  possible,  with  care  to  prevent  their 
exposure  to  temperatures  below  60°  or  above  80°.  A  failure  in  one  or  more  of  these 
respects  proves  fatal.  Under  the  above  conditions,  if  the  fry  do  not  reach  the  shell 
stage  on  the  third  day,  counting  the  day  of  fertilization  as  first,  it  is  evidence  that  an 
unknown  factor  foredooming  to  failure  has  influenced  the  experiment." 
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Report  of  the  dairy  husbandman,  C.  B.  Lane  (New  Jersey  Stas.  Rpt.  1903, 
pp.  347-411,  pi*.  25). — This  report  deals  with  the  soiling  crops  grown  for  the  dairy 
herd,  the  record  of  the  herd,  cost  of  milk  production,  etc. 

Soiling  crops,  1903  (pp.  350-362). — The  record  is  given  of  the  yields  of  the  various 
soiling  crops  grown  for  the  dairy  herd,  the  time  during  which  they  furnished  feed, 
and  the  cost  of  production.  Rye  and  wheat,  while  they  did  not  give  a  large  yield, 
supplied  forage  for  the  herd  at  a  time  when  nothing  else  was  available,  and  the  land 
was  immediately  seeded  to  other  crops.  A  record  of  one  acre  of  alfalfa  for  5  years 
showed  an  average  yield  of  green  forage  of  19.32  tons  per  year,  including  the  year  it 
was  seeded.  Another  acre  seeded  in  May,  1901,  yielded  11.36  tons,  and  a  third  plat 
yielded  from  4  cuttings  at  the  rate  of  21.36  tons  of  green  forage  per  acre.  Crimson 
clover  is  regarded  as  "a  very  valuable  plant  for  early  forage,"  and  peas  and  oats  are 
"now  considered  almost  a  necessity  by  dairymen  who  practice  the  soiling  system." 
If  sown  the  first  week  in  April,  the  crop  supplies  the  best  of  forage  during  the  month 
of  June.  The  crop  will  not  do  well  where  the  soil  is  acid,  and  hence  a  dressing  of 
lime  is  recommended,  and  also  a  heavy  dressing  of  well-rotted  barnyard  manure. 

From  tests  of  a  number  of  varieties  of  millet  it  is  concluded  that  "White  French, 
Hungarian,  Red  Siberian,  Golden,  and  German  are  not  as  profitable  as  the  Barnyard 
(Giant)  and  Pearl  (Pencilaria),  where  the  object  is  to  grow  the  largest  amount  of 
forage  possible.  Some  of  these  varieties  may,  however,  be  better  adapted  for  hay. 
Of  the  two  other  distinct  varieties,  namely,  Barnyard  and  Pearl,  the  Barnyard  has 
given  better  results  as  an  all-around  crop  for  the  reason  that  it  contains  a  higher 
percentage  of  dry  matter  and  produces  smaller  and  more  palatable  plants." 

Among  the  cowpeas,  the  Red  Ripper  proved  the  best  of  the  erect  varieties  and 
outyielded  all  the  others;  the  Southdown,  Small  Black,  and  Taylor  (medium  trailers ) 
also  being  noted  as  good.  The  Thoroughbred  White  Flint  corn  continues  to  be  one 
of  the  best  kinds  for  soiling  purposes,  owing  to  its  succulent  habit  and  heavy  growth. 
Strychnin  mixed  with  moist  corn,  which  was  then  spread  upon  the  field,  proved 
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very  efficient  in  destroying  blackbirds  which   had   been  troublesome  in  the  corn 

fields. 

The  arrangement  of  soiling  crops  during  the  season  of  1903,  so  as  to  furnish  a  con- 
tinuous supply  of  forage  for  the  dairy  herd  from  May  1  to  October  20,  is  tabulated, 
together  with  the  yields  per  acre  of  green  material  and  of  nutrients.  ' '  The  total  yield 
per  acre  for  all  crops  in  the  year's  rotation  shows  a  profitable  return.  Leaving  out 
of  consideration  the  crops  that  were  turned  under,  and  the  mixed  grasses,  which 
were  not  in  the  regular  rotation,  6  acres  yielded  less  than  10  tons,  11  acres  yielded 
more  than  10  tons  and  less  than  15,  4  yielded  over  15  and  less  than  20,  while  one 
yielded  over  20  tons.  The  average  yield  per  acre  for  the  crops  in  the  regular  rota- 
tions, not  including  those  turned  under,  was  12.15  tons." 

Forage  v.  silage  (pp.  363,  364). — For  7  years  past  the  coarse  fodder  has  consisted 
of  soiling  crops  from  May  to  November,  and  of  silage  for  the  remaining  6  months.  A 
summary  of  the  records  of  the  dairy  herd  for  that  period  "shows  the  average  yield 
of  milk  per  cow  during  the  soiling  and  silage  periods  to  be  3,402  and  3,024  lbs., 
respectively,  a  difference  of  378  lbs.  in  favor  of  soiling.  The  average  yield  of  butter 
was  171.3  lbs.  for  the  soiling  period  and  154.5  for  the  silage  period,  a  difference  of 
16.8  lbs.,  also  in  favor  of  soiling.  The  average  percentage  of  fat  for  the  two  periods 
was  practically  the  same."  The  number  of  fresh  cows  each  month  during  the  year 
was  quite  uniform,  so  that  the  comparison  was  thought  to  be  a  fair  one. 

Experiments  with  nitrate  of  soda  on  mixed  grasses,  rye,  wheat,  barley,  cowpeas,  and 
millet  (pp.  364,  365).— The  use  of  nitrate  of  soda  at  the  rate  of  150  to  200  lbs.  per 
acre  was  accompanied  by  a  gain  in  yield,  ranging  from  0.7  ton  in  the  case  of  barley 
to  1.7  tons  for  rye,  and  a  financial  gain  ranging  from  $1.55  on  barley  to  $2.23  on 
wheat.  The  nitrate  was  most  effective  when  applied  early  in  the  season  on  early 
crops. 

Seeding  grass  on  sod  without  grain  (p.  365). — This  practice,  which  is  not  a  common 
one  among  farmers,  has  proved  an  excellent  one  at  the  station.  There  has  never 
been  failure  to  secure  a  good  stand. 

Inoculation  experiments  with  alfalfa  (pp.  366-374) . — These  experiments  were  carried 
on  in  45  small  cylinders  sunk  in  the  ground.  Typical  soils  were  obtained  from  8 
different  localities,  and  these  were  inoculated  with  soil  and  with  soil  infusion.  In 
other  cases  the  soil  was  not  inoculated,  but  received  a  dressing  of  nitrate  of  soda  at 
the  rate  of  147  lbs.  per  acre.  The  conclusions  from  the  first  year  of  the  experiment 
were  as  follows: 

"  (1)  Inoculation  with  alfalfa  bacteria  in  'soil  solution '  and  in  'soil'  produced  an 
average  gain  of  40.2  and  9.1  per  cent,  respectively,  in  two  crops  of  alfalfa,  over 
cylinders  not  inoculated. 

"  (2)  All  soils  did  not  respond  alike  to  inoculation.  A  variation  of  0  to  83  per 
cent  was  noted  in  case  of  inoculation  with  '  soil  solution,'  and  30.7  to  43.9  per  cent 
where  the  inoculation  was  made  with  'soil.'  It  should  be  noted,  however,  that  in 
the  latter  instance  the  loss  of  30.7  per  cent  was  due,  in  part  at  least,  to  a  poor  stand 
of  alfalfa. 

"  (3)  A  wide  variation  was  found  in  the  natural  adaptability  of  soils  in  different 
parts  of  New  Jersey  for  growing  alfalfa.  A  difference  of  118  per  cent  was  noted  in 
groups  of  cylinders  containing  the  different  kinds  of  soil. 

"  (4)  Cylinders  inoculated  with  '  soil  solution  '  produced  11.1  per  cent  more  alfalfa 
the  first  season  than  those  treated  with  nitrate  of  soda  at  the  rate  of  147  lbs.  per  acre, 
costing  $3.31." 

Cost  of  producing  milk  (pp.  374-377). — During  the  year  ended  April  1,  1903,  the  herd 
of  34  cows  consumed  grain  feed  to  the  amount  of  $836.85  and  coarse  fodder  amounting 
to  $648.80,  making  a  total  cost  of  food  for  the  year  of  $1,485.65,  an  average  of  11.97 
cts.  per  cow  daily.  The  cost  of  the  grain  feed  represents  what  was  actually  paid  for 
it;  that  of  the  hay,  cornstalks,  and  soiling  crops  represents  the  actual  cost  of  labor, 
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seed,  manures,  and  fertilizers,  the  farm  manures  being  charged  at  the  rate  of  $1.50 
per  ton.  The  total  yield  of  milk  by  the  herd  was  98,574  qt.,and  thecostof  the  feed 
(grain  and  coarse  fodder)  per  quart  of  milk  was  1.51  cts.  The  total  cost  of  producing 
milk,  including  the  costof  feed,  of  labor,  and  the  interest  on  and  decrease  in  the  value 
of  the  herd,  amounted  to  2.2(i  cts.  per  quart,  or  $  1.03  per  100  lbs.  "  At  $1  per  hun- 
dred, the  price  received  in  many  rural  districts,  the  profits  from  the  business,  if  any, 
must  be  found  in  the  manure."  Allowing  $1.50  per  ton  for  the  manure,  in  this  case 
there  would  be  a  profit  of  $482.26  from  the  34  cows  under  the  soiling  system. 

At  3$  cts.  per  quart  for  the  milk,  the  price  which  could  have  been  received  at 
wholesale,  the  receipts  would  have  amounted  to  $3,450.09;  deducting  from  this  the 
cost  of  the  purchased  feeds,  labor,  interest,  decrease  in  herd,  etc.,  would  leave  a 
balance  of  $1,877.24,  which  would  represent  the  value  of  the  home-grown  crops. 
Assuming  that  the  dairyman  does  his  own  work,  another  calculation  is  made. 

Summarizing  the  record  of  the  dairy  herd  for  7  years,  "the  average  yield  per  cow 
was  6,528  lbs.  The  average  cost  of  food  per  cow  per  day  was  12.35  cts.,  of  which 
6.41  cts.,  or  51.9  per  cent.,  represents  purchased  feeds  and  5.94  cts.,  or  48.1  per  cent, 
farm  crops.  The  average  cost  per  quart  of  milk  for  the  seven  years,  including  food, 
labor,  and  interest  and  decrease  in  the  value  of  the  herd,  is  shown  to  be  2.37  cts." 

The  dairy  business  in  relation  to  soil  exliaustion  (pp.  377-379). — Tables  are  presented 
showing  the  amount  of  fertilizing  elements  contained  in  the  feeds  purchased  and  in 
the  milk  produced  by  the  herd  for  7  years,  and  bring  out  "a  decided  gain  to  the 
farm  in  all  the  elements  of  fertility  each  year."  It  is  shown  that  if  all  the  milk 
sold  from  the  farm  was  obtained  from  foods  grown  on  the  farm,  the  exhaustion  of 
nitrogen  would  be  in  greater  proportion  than  of  the  mineral  elements,  and  that  it 
would  be  necessary  to  supply  nitrogenous  fertilizers  in  order  to  maintain  the  fertility. 

Records  of  the  dairy  herd  (pp.  380-387). — The  monthly  record  is  given  for  each  cow 
for  the  year  ended  April  1,  1903,  and  from  this  record  and  the  average  composition 
of  the  milk  the  yield  of  butter  is  calculated.  The  best  cow  produced  8,511.3  lbs.  of 
milk  and  the  poorest  cow  3,482.4  lbs.,  the  average  being  5,952.6  lbs.  In  butter  pro- 
duction the  best  cow  produced  414.96  lbs.  and  the  poorest  183.25  lbs.,  the  average 
for  the  herd  being  302.4  lbs. 

"As  in  previous  years,  the  facts  brought  out  by  this  study  indicate  that  but  little 
if  any  profit  can  be  derived  from  a  cow  that  does  not  produce  5,000  lbs.  of  milk  per 
year,  particularly  if  the  milk  is  sold  at  the  low  price  of  1  ct.  per  pound.  .  .  .  The  14 
cows  yielding  over  300  lbs.  of  butter  paid  for  their  food  and  $25.51,  in  addition  to 
skim  milk  and  manure;  while  the  manure  and  skim  milk  of  the  12  cows  yielding 
less  than  300  lbs.  of  butter  represent  the  pay  received  for  their  care  and  the  labor  of 
making  the  butter,  with  $6.11  additional." 

A  study  of  the  waste  in  handling  and  delivering  milk  during  7  years  showed  a 
steady  decrease,  which  in  1903  amounted  to  only  0.16  per  cent.  The  decreased 
waste  is  due  largely  to  improved  apparatus  and  greater  care  in  handling  the  product. 
"  While  the  use  of  bottles  increases  the  expense  of  delivery,  due  to  extra  weight  on 
the  wagon,  the  extra  work  of  cleaning  and  the  breakage  and  loss  of  bottles,  which 
amounts  to  about  10  cts.  per  day  for  each  100  used,  the  decrease  in  waste,  greater 
cleanliness  and  better  condition  of  the  milk  when  delivered  has  more  than  offset  this 
extra  cost." 

Cowpea  hay  r.  purchased  feeds  (pp.  388-396). — In  this  experiment,  which  included 
4  cows  and  continued  for  36  days,  17  lbs.  of  cowpea  hay  was  compared  with  a  grain 
ration  of  4  lbs.  of  wheat  bran,  3  lbs.  of  dried  brewers'  grains,  and  2  lbs.  of  cotton-seed 
meal,  36  lbs.  of  corn  silage  being  fed  with  each  ration.  During  the  experiment  8.3 
per  cent  more  milk  and  15.2  per  cent  more  butter  were  produced  upon  the  grain 
than  on  the  cowpea-hay  ration,  and  all  the  cows  tested  higher  in  milk  fat  on  that 
ration.     The  cost  of  feed  to  produce  100  lbs.  of  milk  was  39.8  cts.  on  the  cowpea-hay 
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ration,  and  60.5  cts.  on  the  grain  ration,  and  the  cost  of  a  pound  of  butter  8.82  and 
lL'.nii  cts.,  respectively. 

Soy-bean  silage  and  alfalfa  hay  v.  purchased  feed  (pp.  396-402).  —  In  tins  experiment 
4  cows  were  fed  for  two  15-day  periods  to  compare  a  ration  of  36  lbs.  of  soy-bean 
silage,  8  lbs.  of  alfalfa  hay,  and  (5  lbs.  of  corn  meal,  with  one  composed  of  6  lbs.  of  corn- 
stalks, 36  lbs  of  corn  silage,  4  lbs  each  of  wheat  bran  and  dried  brewers'  grains,  and  2 
lbs.  of  cotton-seed  meal.  On  the  soy-bean  silage  and  alfalfa-hay  ration  5.81  percent 
more  milk  was  produced  than  on  the  grain  and  silage  ration,  while  the  yield  of  butter 
was  practically  the  same  on  the  2  rations.  There  was  a  saving  of  8.5  cts.  per  hun- 
dred in  the  cost  of  producing  milk,  and  1.1  cts.  per  pound  in  the  production  of 
butter  when  the  soy-bean  silage  and  alfalfa-hay  ration  was  fed. 

"These  data  are  significant  in  showing  not  only  the  value  of  such  home-gn  wn 
crops  as  soy-bean  silage  and  alfalfa  hay,  but  also  that  a  ration  may  be  produced  on 
the  farm  that  is  quite  superior  as  a  milk  producer  to  one  in  which  the  fine  feeds  arc 
purchased;  at  the  same  time  it  is  furnished  at  less  cost." 

( btton-seed  meal  v.  wheat  bran  mid  dried  brewers7  (/ruins  (pp.  402-411) . — A  grain  ration 
consisting  of  4£  lbs.  of  cotton-seed  meal  was  compared  with  one  composed  of  5  lbs. 
each  of  wheat  bran  and  dried  brewers'  grains,  36  lbs.  of  corn  silage  and  6  lbs.  of 
cornstalks  being  fed  with  each  ration.  The  feeding  covered  4  periods,  2  lots  of  2  cows 
each  being  used. 

The  summary  of  the  results  shows  that  the  amount  of  milk  and  butter  produced 
from  the  2  rations  was  practically  the  same.  The  cost  of  food  per  100  lbs.  of  milk 
was  54.1  cts.  on  the  cotton-seed  meal  ration  and  66  cts.  on  the  mixed  grain;  and  of 
butter  11  cts.  and  14.3  cts.,  respectively.  "In  other  words,  the  results  indicate  that 
when  dried  grains  cost  $20  and  wheat  bran  $21  per  ton,  the  dairyman  can  afford  to 
pay  $42  per  ton  for  cotton-seed  meal  when  producing  milk." 

Cooperative  experiments  with,  milch  cows,  1902-3,  H.  Goldschmidt,  C.  M. 
K.ieldsen,  and  J.  A.  Lemming  {Copenhagen,  1903,  pp.  52 -\-XVI,  charts  16). — This  is 
an  account  of  the  first  series  of  cooperative  feeding  experiments  with  milch  cows 
conducted  on  13  Danish  dairy  farms  for  the  purpose  of  studying  the  economy  and 
the  effect  on  the  milk  production  of  introducing  certain  changes  in  normal  feed 
rations  met  with  in  Danish  feeding  practice,  in  such  a  way  that  an  increase  or  a 
decrease  of  either  protein  or  nonnitrogenous  components  of  the  rations  was  supplied. 
The  elaborate  plan  of  the  experiments  and  details  as  to  their  conduct  are  given  in 
the  report;  but  only  a  brief  statement  as  to  the  main  conclusions  drawn  by  the 
authors  can  be  given  here. 

The  normal  rations  fed  consisted  of  a  basal  portion  of  0.7  lb.  digestible  protein  and 
7  lbs.  calculated  digestible  carbohydrates  (nitrogen-free  extract  +  fat  X  2.4)  per 
1,000  lbs.  live  weight,  and  a  productive  portion  of  0.55  lb.  of  digestible  protein  and 
1.3  lbs.  digestible  carbohydrates  per  10  lbs.  milk.  This  ration  was  found  somewhat 
too  high  in  both  protein  and  carbohydrates  to  prove  the  most  profitable,  but  on  the 
whole  may  be  considered  a  satisfactory  guide  to  the  feeder.  The  experiments  illus- 
trate plainly  the  economy  of  feeding  in  accordance  with  the  amount  of  milk  produced 
by  the  cows  at  the  different  stages  of  the  period  of  lactation. — f.  w.  woll. 

The  dairy,  J.  Mahon  (Queensland  Dept.  Ayr.  Ji]>t.  1904,  pp.  30-33). — Data  are 
given  regarding  the  milk  and  butter  yield  of  the  station  cattle,  and  a  test  on  the 
feeding  value  of  white  carrots  for  dairy  cattle  is  reported. 

Investigations  on  the  electrical  resistance  of  milk,  F.  Petersen  (Milch  Ztg., 
33  (1904),  No.  36,  pp.  567,  56S). — The  main  results  of  the  investigation  may  be  stated 
as  follows:  The  electrical  resistance  of  normal  cow's  milk  is  dependent  on  its  com- 
position and  on  the  temperature  of  the  milk,  falling  with  rising  temperature,  and 
vice  versa.  The  average  resistance  of  milk  from  single  cows  was  found  to  range 
between  186  and  304  ohms  at  15°  C,  and  averaging  231.64  ohms;  while  that  of 
mixed-herd  milk  fell  between  204  and  255  ohms  at  15°  C. 
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The  resistance  seems  to  depend  on  individual  peculiarities  of  the  cows,  other  than 
their  age  or  the  stage  of  the  period  of  lactation.  It  is,  however,  greatly  increased  in 
the  milk  of  strippers  during  the  last  month  of  the  lactation  period,  and  is  consider- 
ably below  normal  in  colostrum  milk,  during  the  first  days  after  calving.  It  increases 
rapidly  from  this  time  up  to  the  tenth  or  twelfth  day,  after  which  time  it  again  falls, 
and  varies  within  the  ordinary  limits.  The  resistance  of  the  milk  increases  with 
the  progress  of  the  act  of  milking,  the  strippings  having  the  highest  resistance  of  any 
portion  of  the  milking. 

So  long  as  the  milk  does  not  sour  its  electrical  resistance  remains  constant,  but  no 
direct  correlation  was  found  in  the  case  of  new  milk  between  the  degree  of  acidity  of 
the  milk,  as  obtained  by  titration  with  an  alkali  solution,  using  phenolphthalein  as 
an  indicator,  and  the  electrical  resistance  of  the  milk.  No  difference  in  the  resistance 
was  observed  between  milk  produced  on  pasture  and  that  produced  on  dry  feed,  nor 
does  there  appear  to  be  any  breed  characteristic  in  this  respect. 

The  general  average  of  660  single  determinations  of  the  electrical  resistance  of 
cow's  milk  was  232  ohms,  with  a  probable  error  of  14.28  per  cent.  The  addition  of 
water  increases  the  electrical  resistance  of  milk,  although  the  results  are  not  decisive 
when  only  small  quantities  of  water  are  added.  With  the  addition  of  10  per  cent  of 
well  water,  the  probability  of  adulteration,  as  shown  by  the  results  of  the  author,  is 
0.522;  with  20  per  cent,  0.881;  with  30  per  cent,  0.991,  and  with  40  per  cent,  0.9996. 
There  is  no  correlation  between  the  resistance  of  milk  and  its  specific  gravity,  or  its 
content  of  total  solids,  nor  does  any  direct  correlation  exist  with  the  ash  content  of 
the  milk,  although  a  certain  parallelism  is  apparent,  especially  when  the  ash  content 
of  the  nonfatty  solids  is  compared  with  the  figures  for  the  resistance  of  the  milk. 

All  the  milk  components  conducting  electricity  are  present  in  the  milk  serum 
passing  through  a  porous  filter,  while  milk  freed  from  its  mineral  components  no 
longer  conducts  electricity.  The  electrical  conductivity  of  the  milk  depends  pri- 
marily on  the  ash  of  the  milk,  especially  on  the  chlorids,  and  next  on  the  phosphates 
and  sulphates. — f.  w.  woll. 

Splitting  up  of  fat  globules  in  cows'  milk  on  agitation,  C.  Barthel  (North 
Mejeri  Tidn.,  19  (1904),  No.  25,  pp.  331,  332)  .—The  author  determined,  by  means  of 
the  Babcock  method,  the  number  of  fat  globules  in  milk  before  and  after  heating  to 
55°  C,  and  churning  the  same  for  5  to  90  minutes  in  a  Holstein  churn,  run  at  the 
normal  rate.  An  increase  in  the  number  of  globules  in  1  cu.  mm.  of  milk  was 
observed  in  every  case  when  the  milk  had  been  heated  and  churned,  the  increase 
being  larger  the  longer  the  milk  was  churned.  While  the  Gottlieb  method  gave 
identical  results  in  the  case  of  all  samples  of  milk,  the  fat  content  obtained  by  the 
Adams  method  decreased  with  increasing  length  of  time  churned.  The  following 
series  of  trials  illustrates  the  relations  observed: 


Relation  between  length  of  churning  and  number  of  globules. 


Number  of 
globules  in 

1  cubic 
millimeter. 

Fat  content. 

Differ- 
ence. 

Gottlieb. 

Adams. 

New  milk 

2, 800, 000 
4, 180, 000 
4,800,000 
6, 600, 000 
10, 360, 000 
10, 650, 000 
11,000,000 

Per  cent. 
3.87 
3.68 
3.59 
3.52 
3.49 
3.39 
3.36 

Per  cent. 
3.88 
3.88 
3.86 
3.86 
3.88 
3.88 
3.88 

Per  cent. 
0  01 

20 

27 

34 

Churned  30  minutes 

.39 

Churned  60  minutes 

.49 

.52 

— F.   W.   WOLL. 

On  fat  determinations  in  separator  skim  milk  and  buttermilk,  E.  Holm 
(Mdlkeritid.,  17  (1904),  No.  14,  pp.  260-262). — A  discussion  of  the  relative  merits  of 
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the  ether-extraction  and  the  Gottlieb  methods  of  fat  determination.  The  author 
corroborates  the  results  obtained  by  Barthel  ( E.  S.  R.,  15,  p.  1053),  showing  that  the 
extraction  method  will  give  too  low  results  in  the  case  of  milk  that  has  been  churned 
or  subjected  to  considerable  agitation  at  a  temperature  over  40°  C. — f.  w.  woll. 

Sin-acid  butyrometry  (Milch  Ztg.,  33  (1904),  No.  27-28,  pp.  417-410,  436-438).— 
A  general  description  of  a  new  method  of  milk  analysis  devised  by  A.  Sichler,  in 
which  the  nonfatty  solids  are  brought  into  solution  by  a  salt  solution,  the  composi- 
tion of  which  is  withheld  from  publication.  The  bottles  used  in  this  method  are 
somewhat  similar  to  the  Gerber  milk-test  bottles.  It  is  accurate  in  comparison  with 
the  Soxhlet  and  Gerber  methods,  and  is  claimed  to  be  very  simple  in  manipulation. — 
f.  w.  WOLL. 

The  bacterial  contamination  of  milk  and  its  control,  F.  C.  Harrison  (  Trans. 
Canad.  Inst.,  7  (1904),  III,  No.  15,  pp.  467-496,  figs.  17). — Practically  the  same  as  a 
paper  abstracted  from  another  source  (E.  S.  R.,  15,  p.  183). 

New  bacterial  species  giving-  the  aroma  to  butter,  Severin  (  Messenger  Imp. 
Russ.  Soc.  Acclim.  Animals  and  Plants,  No.  11,  pp.  8-14;  abs.  in  Zhur.  Opuiln.  Agron. 
{Jour.  Expt.  Landw.},  5  (1904),  No.  3,  p.  415). — The  bacterium  which  imparts  to 
butter  the  peculiar  agreeable  aroma  is  described.  The  experiments  on  the  practical 
application  of  this  bacterium  have  not  yet  been  concluded. — p.  fireman. 

Comparative  study  of  the  bacterial  flora  of  Russian-Swiss  and  Emmen- 
thaler  cheeses,  Budinov  (Messenger  Imp.  Russ.  Soc.  Acclim.  Animals  ami  Plants,  No. 
11,  pp.  15-38;  abs.  in  Zhur.  Opuitn.  Agron.  [Jour.  Expt.  Landw.~\,  5  (1904),  No.  3,  p. 
414)- — Results  of  3  complete  analyses  are  given  of  two  Russian-Swiss  cheeses  (one 
young  and  one  3  years  old)  and  one  Emmenthaler  cheese.  In  the  young  Russian- 
Swiss  cheese  were  found  3  species  of  bacteria  (2  cocci  and  1  bacillus),  and  in  the 
Emmenthaler  6  (3  cocci  and  3  bacilli).  The  rind  proved  to  be  in  both  cases  poorer 
in  bacteria  than  the  cheese  itself.  The  3-year-old  cheese  was  found  entirely  sterile. 
All  the  bacteria  isolated  were  lactic-acid  formers  and  are  facultative  anaerobic  organ- 
isms.— P.  FIREMAN. 

Contributions  from  Dr.  Johan-Olsen's  dairy  bacteriological  laboratory, 
G.  Troili-Peterson  (Nord.  Mejeri  Tidn.,  19  (1904),  No.  23,  pp.  305,  306). —A  descrip- 
tion of  the  method  of  pure  yeast  culture  of  Johan-Olsen  used  in  the  manufacture  of 
the  Norwegian  cheeses  Gammelost  and  Pultost. — f.  w.  woll. 

The  manufacture  of  dried  milk,  R.  Crowe  (Jour.  Dept.  Agr.  Victoria,  2  (1904), 
No.  9,  pp.  934,  935). — The  manufacture  of  dried  milk  on  an  experimental  scale  by  a 
local  firm  is  described.  It  is  said  that  the  resulting  milk  powder  may  be  mixed  with 
water  and  used  in  the  same  way  as  ordinary  milk. 

Milk  powder;  a  new  industry,  II.  Vanderyst  (Rev.  Gen.  Agron.  [Louvain~\,  13 
(1904),  No.  5,  pp.  233-239). — A  summary  of  data  regarding  the  manufacture  of  dried 
and  powdered  milk. 

State  milking-  courses  of  1903,  and  what  they  have  taught  us,  O.  L. 
Danils  (Nord.  Mejeri  Tidn.,  19  (1904),  No.  12,  pp.  152-154).— The  beneficial  effects 
of  the  milking  courses  conducted  during  the  year  1903,  which  were  arranged  for  by 
the  Swedish  government,  are  commented  upon. — f.  w.  woll. 

Oleomargarine  legislation  in  Denmark  and  other  countries,  H.  Faber 
(Malkerilid.,  17  (1904),  No.  23,  pp.  415-430).— f.  w.  woll. 

VETERINARY  SCIENCE  AND  PRACTICE. 

Report  of  the  State  veterinarian,  L.  Pearson  (Pennsylvania  Dept.  Agr.  Rpt. 
1903,  pp.  87-158). — The  work  of  the  office  of  the  State  veterinarian  for  1903  is  outlined 
in  considerable  detail.  Copies  are  given  of  acts  of  the  Pennsylvania  legislature 
encouraging  the  repression  of  tuberculosis  and  preventing  the  spread  of  rabies. 

A  condensed  statement  is  presented  regarding  the  present  status  of  glanders, 
anthrax,  blackleg,   hemorrhagic  septicemia  of  cattle,   rabies,  forage   poisoning  of 


VETERINARY    SCIENCE    AND    PRACTICE.  507 

horses,  cowpox,  hog  cholera,  mange  in  horses,  infectious  abortion  in  cows,  milk 
fever,  and  tuberculosis.  On  account  of  the  rapidity  with  which  the  symptoms  of 
forage  poisoning  develop  and  the  high  rate  of  mortality  in  cases  of  this  disease,  the 
author  mentions  in  some  detail  the  conditions  with  regard  to  food  and  water  under 
which  this  disease  may  develop  to  the  greatest  extent.  Treatment  of  forage  poison- 
ing has  thus  far  been  rather  unsatisfactory. 

Tuberculosis  still  prevails  in  nearly  all  parts  of  Pennsylvania  except  the  mountain- 
ous counties.  Copies  are  given  of  the  legal  forms  of  requests  for  inspection  and 
tuberculin  tests  of  herds  and  for  assistance  in  disposing  of  tuberculous  cattle.  The 
thorough  application  of  the  Bang  method,  or  some  modification  of  this  method,  is 
considered  the  most  satisfactory  way  of  eradicating  this  disease.  Good  results  have 
thus  far  attended  the  experiments  in  vaccinating  young  cattie  with  attenuated 
tubercle  bacilli  in  order  to  confer  upon  them  further  immunity  to  the  disease. 
Further  experiments  along  this  line  will  be  carried  out. 

Report  of  the  veterinary  service  in  the  Kingdom  of  Saxony  for  1903 
(Ber.  Veterirwrw.  K'&nigr.  Sachsen,  48  (1903),  pp.  348). — This  report  contains  an 
account  of  the  organization  of  the  veterinary  service,  brief  reports  from  district 
veterinarians,  an  account  of  cattle  and  goat  raising,  a  discussion  of  meat  inspection, 
diseases  of  horses,  and  the  work  of  the  veterinary  high  school  in  the  Kingdom  of 
Saxony. 

The  influence  of  surra  upon  metabolic  processes,  R.  Stahelin  (Arch.  Hyg., 
50  (1904),  No.  1,  pp.  77-96). — In  order  to  study  the  effect  of  surra  upon  the  physio- 
logical processes  of  the  animal  body  a  dog  was  artificially  inoculated  with  this  dis- 
ease. The  dog  had  previously  been  studied  for  the  purpose  of  determining  as 
accurately  as  possible  its  normal  digestion.  The  amount  of  nitrogen  in  the  urine  was 
found  to  be  considerably  less  during  the  fever  period,  while  the  amount  in  the  feces 
was  increased. 

During  the  progress  of  the  disease  increasing  quantities  of  nitrogen  and  fat  were 
decomposed.  One  of  the  most  striking  examples  of  inequality  in  the  income  and 
outgo  was  shown  in  the  great  excess  of  the  water  excreted  over  the  quantity  ingested. 

Report  on  Bacillus  violaceus  manilse,  a  pathogenic  micro-organism, 
P.  G.  Woolley  (Philippine  Dept.  Int.,  Bureau  Govt.  Labs.  [Pub.],  1904,  No.  15,  pp.  15, 
pi.  1). — The  bacillus  described  as  new  under  the  name  B.  violaceus  manilse  was  isolated 
from  3  carabaos  which  died  so  suddenly  and  with  few  well  marked  symptoms  that 
hemorrhagic  septicemia  was  suspected  as  the  cause  of  death. 

Cultures  of  the  organism  were  obtained  from  the  lymph  glands  and  lungs.  Inocu- 
lation of  guinea  pigs  produced  an  infection  similar  to  that  observed  in  carabaos.  In 
one  case  1  cc.  of  a  48-hour-old  culture  caused  the  death  of  a  guinea  pig  within  5  days 
after  inoculation.  The  organism  wTas  found  to  be  pathogenic  also  for  dogs,  calves, 
cats,  and  rabbits.  A  test  undertaken  to  determine  whether  or  not  a  soluble  toxin 
was  produced  by  the  organism  gave  negative  results.  Dead  cultures  suspended  in 
normal  salt  solution  caused  a  reaction  on  the  fifth  day  after  the  inoculation  of  a  mon- 
key.    The  blood  of  this  animal  then  showed  complete  agglutinating  power. 

The  penetrability  of  the  intestinal  wall  for  micro-organisms  under 
physiological  conditions,  B.  Klimenko  (Ztschr.  Hyg.  u.  Infectionskrank.,  48  (1904), 
No.  1,  pp.  67-112). — The  literature  relating  to  this  subject  is  discussed  in  a  critical 
manner  in  connection  with  bibliographical  references.  The  author's  experiments 
were  made  on  dogs,  guinea  pigs,  and  rabbits,  and  the  micro-organisms  used  in  the 
experiments  included  Bacillus  prodigiosus,  B.  meaentericvis  uulgatus,  T>.  kieliensis,  B. 
pyocyaneus,  hay  bacillus,  acid-fast  bacilli  from  butter,  Thyrothrix  tenuis,  and  Staphylo- 
coccus citreus. 

Asa  result  of  numerous  feeding  experiments  with  these  organisms  under  various 
conditions,  it  is  concluded  that  the  intact  intestinal  wall  of  perfectly  healthy  animals 
is  not  permeable  for  micro-organisms.     The  possibility  is  admitted  of  the  penetration 
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of  the  intact  intestinal  wall  in  cases  of  general  disease.  Since,  however,  it  is  quite 
rare  to  find  an  animal  in  perfect  health,  and  since  the  slightest  pathological  lesion  in 
the  animal  organism,  or  even  an  insignificant  mechanical  injury  to  the  mucous  mem- 
brane of  the  alimentary  tract,  may  make  possible  the  penetration  of  bacteria,  these 
facts  must  be  considered  of  great  practical  significance.  Apparently  the  organism 
may  receive  some  protection  against  the  penetration  of  micro-organisms  from  the 
mesenterial  lymphatic  glands. 

The  formation  of  antitoxins,  C.  Brick  (Ztschr.  Hyg.  u.  Infectionskrank.,  48 
(190-j),  No.  1,  pp.  113-120). — The  author's  observations  as  reported  in  this  article 
were  largely  confined  to  a  study  of  tetanus  toxin  and  toxoid  in  the  organism  of 
guinea  pigs. 

The  results  of  experiments  with  the  tetanus  toxin  and  toxoid  are  presented  in  a 
detailed  tabular  form.  From  this  study  it  appears  that  3  stages  may  be  recognized  in 
the  formation  of  antitoxins.  In  the  first  stage  the  haptophor  group  is  formed  in 
connection  with  the  receptor.  In  the  second  stage  there  is  an  increased  formation 
of  receptors  corresponding  to  the  appearance  of  the  haptophor  group,  and  in  the 
third  stage  the  antitoxin  proper  appears  as  a  result  of  a  stimulus  furnished  by  the 
presence  of  the  toxophor  group. 

The  validity  of  the  law  of  multiple  proportions  in  the  reaction  between 
toxin  and  antitoxin,  L.  Michaelis  (Biochem.  Centbl.,  3  (1904),  No.  1,  pp.  1-18).  — 
A  careful  study  of  the  reaction  between  toxin  and  antitoxin  indicates  that  the  law  of 
multiple  proportions  as  understood  in  chemical  reactions  can  not  be  strictly  applied 
in  this  case.  In  all  thoroughly  investigated  diseases  a  definite  amount  of  antitoxin 
is  required  to  fix  or  neutralize  a  given  amount  of  toxin.  A  definite  combination  of 
toxin  or  antitoxin,  however,  does  not  take  place  readily,  and  for  this  reason  variable 
quantities  of  each  remain  disassociated  for  some  time. 

Therapogen,  W.  Flatten  (Berlin.  Tierarztl.  Wchnschr.,  1904, No.  38, pp.  637,638).— 
This  is  a  new  disinfectant  which  does  not  belong  to  the  coal-tar  series  and  therefore 
does  not  have  the  disagreeable  odor  of  these  products.  Therapogen  mixes  readily 
with  oils  and  does  not  injure  metal  instruments  even  when  the  latter  are  left  in  20 
percent  solutions  for  a  period  of  2-1  hours.  It  was  shown  by  experiments  to  be 
strongly  bactericidal  for  anthrax,  glanders,  typhoid,  diphtheria  bacilli,  etc. 

Test  of  plants  supposed  to  be  poisonous,  W.  H.  Hutt  ( Utah  Sin.  R[>t.  1903, 
pp.  XXI,  XXII). — Samples  were  collected  of  wild  hay  which  was  said  to  be  poison- 
ous to  cattle.  An  exam  nation  of  hay  showed  that  3  plants  were  quite  common  in 
addition  to  grasses.  These  plants  were  Smilacina  slellata,  Equisetum  arvense,  and 
Pastinaca  sativa.  Samples  of  these  weeds  were  obtained  and  fed  to  sheep  without 
causing  any  poisonous  effects  to  these  animals. 

The  prevention  of  contagious  pleuro-pneumonia,  Constant  and  Mesnard 
(Eec.  Med.  Yet.,  81  (1904),  No.  17,  pp.  552-563). — In  previous  experiments  carried 
out  by  the  authors,  the  fact  was  established  that  accidents  following  preventive  inocu- 
lation for  contagious  pleuro-pneumonia  usually  depend  upon  the  existence  of  a  latent 
infection  in  the  inoculated  animals.  The  latent  infection  appears  to  cause,  in  eon- 
junction  with  the  inoculation,  a  localization  of  the  virus.  The  duration  of  immunity 
produced  by  a  single  inoculation  is  at  least  10$  months. 

Further  observations  and  experiments  along  this  line  are  reported  in  the  present 
paper.  It  was  found  that  animals  could  be  inoculated  in  the  extremity  of  the  tail 
with  a  small  quantity  of  a  virulent  culture  without  producing  serious  consequences. 
Such  inoculation,  with  doses  of  \  cc.  under  proper  antiseptic  precautions,  produces 
an  immunity  which  exists  for  about  2  years.  This  method  is  recommended  for 
practical  application  in  the  prevention  of  pleuro-pneumonia.  In  outbreaks  of  this 
disease  the  authors  recommend  the  immediate  destruction  of  infected  animals  and 
the  inoculation  of  all  exposed  animals. 
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Some  pulmonary  lesions  produced  by  the  bacillus  of  hemorrhagic  septi- 
cemia of  carabaos,  P.  <■.  Woolley  (Philippine  Dept.  Int.,  Bureau  Govt.  Lab*. 
[Pub.],  1903,  No.  IS,  pp.  11).—  Hemorrhagic  septicemia  assumes  a  great  variety  of 
forms,  some  of  which  are  described  in  this  bulletin. 

In  one  case  in  a  carabao  the  symptoms  were  those  of  pleuro-pneumonia.  Smears 
made  from  the  blood,  liver,  lung8,  and  prescapular  lymph  glands  showed  consid- 
erable numbers  of  oval  bacilli.  In  a  second  case,  a  post-mortem  examination 
showed  a  subcutaneous  edema  on  the  sides.  Cultures  were  made  from  abscesses  on 
the  lungs,  and  these  organisms  were  pathogenic  for  monkeys,  small  birds,  rabbits, 
and  guinea  pigs,  whether  inoculated  subcutaneously,  intravenously,  or  into  the  pleura 
and  peritoneum.  It  does  not  appear  to  be  clear  how  the  bacillus  of  hemorrhagic 
septicemia  gains  entrance  into  the  lungs. 

Further  experiments  with  parturient  paresis  (milk  fever),  C.  B.  Lane  (  Neu 
Jersey  Stas.  Bpt.  1903,  p.  380). — Brief  mention  of  the  successful  use  of  the  Schmidt 
treatment  in  the  case  of  one  cow. 

Comparative  experiments  on  human  and  bovine  tuberculosis,  H.  Preisz 
(Ztschr.  Tnbrrkuln.se:  n.  HeUstdttenw.,  6  (1904),  No.  3,  pp.  221-230).— Brief  critical  notes 
are  given  on  literature  relating  to  this  subject.  The  author  carried  out  a  number 
of  experiments  in  testing  the  effect  of  tubercle  bacilli  of  human  origin  upon  cattle. 
In  one  series  of  experiments  6  cattle  were  inoculated  subcutaneously  with  human 
tubercle  bacilli  of  mixed  origin.  In  another  set  of  experiments,  4  calves  were 
inoculated  intraperitoneally.  In  a  third  set  of  experiments  2  cows  were  inocu- 
lated intravenously,  while  in  a  fourth  series  5  cattle  were  fed  cultures  from  human 
tubercle  bacilli. 

Although  10  different  races  of  human  tubercle  bacilli  were  used  in  these  experi- 
ments, none  was  found  which  produced  generalized  tuberculosis  of  cattle.  Among 
the  6  cattle  which  were  inoculated  subcutaneously  the  disease  did  not  spread  even 
to  the  neighboring  lymphatic  glands,  except  in  one  case.  In  a  majority  of  cases 
large  subcutaneous  inoculations  failed  to  produce  even  local  alterations  in  the  inocu- 
lated animals.  Nevertheless,  infection  did  occur  in  a  few  instances,  and  the  author 
maintains,  therefore,  that  considerable  hesitancy  should  be  felt  in  arguing  in  favor 
of  a  specific  difference  of  these  2  forms  of  tubercle  bacilli  on  account  of  the  observed 
difference  in  virulence. 

The  transmissibility  of  human  tubercle  bacilli  to  animals,  J.  Karlinski 
(Ztschr.  Tkiermed.,  8  (1904),  No.  6,  pp.  401-416).— The  native  cattle  of  Bosnia  are 
known  to  be  exceedingly  resistant  to  the  tubercle  bacillus.  Previous  experiments  of 
the  author,  however,  had  shown  the  possibility  of  infecting  these  cattle  by  means  of 
human  tubercle  bacilli.  In  the  present  experiments  native  goats  were  selected  as 
experimental  animals. 

Statistics  from  the  inspection  of  meat  of  these  animals  showed  that  not  a  single 
case  of  tuberculosis  had  been  discovered  in  210,644  goat  carcasses  inspected.  For  the 
purpose  of  testing  the  resisting  power  of  these  goats  2  animals  were  inoculated  intra- 
venously with  5  cc.  of  an  emulsion  of  human  tubercle  bacilli.  The  inoculation  was 
performed  in  April,  and  in  July  both  animals  showed  a  pronounced  reaction  to  tuber- 
culin and  considerable  emaciation.  The  goats  wTere  killed  and  caseous  foci  were 
found  in  a  majority  of  the  mediastinal  and  tracheal  lymphatic  glands. 

An  extensive  series  of  experiments  was  also  carried  out  to  determine  the  influence 
of  inoculation  with  human  tubercle  bacilli  upon  pregnant  goats.  In  these  experi- 
ments 22  animals  were  used.  Detailed  notes  are  given  on  the  results  noted  in  each 
goat.  It  was  found  that  the  human  tubercle  bacilli  were  virulent  in  these  experi- 
ments. The  lymphatic  apparatus  was  chiefly  affected,  while  the  lungs  were  more 
rarely  attacked.  The  effect  of  inoculation  was  quite  pronounced,  as  shown  in  the 
frequency  with  which  abortion  occurred.     The  transportation  of  the  tubercle  bacilli 
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into  the  milk  was  frequently  observed  in  eases  where  no  visible  alteration  of  the 

udder  was  present. 

The  author  also  demonstrated  by  experiments  that  the  virulence  of  human  tuber- 
cle bacilli  could  be  greatly  increased  by  a  single  passage  through  goats.  In  another 
experiment  one  goat  was  inoculated  intravenously  with  t\,  g.  of  a  culture  of  avian 
tubercle  bacilli.  This  goat  was  killed  after  a  period  of  5  months,  at  which  time  the 
tracheal  glands  were  found  to  be  enlarged,  and  caseous  and  tubercle  bacilli  were  also 
found  on  the  diaphragm  and  surface  of  the  spleen. 

Experiments  -with  tuberculins  made  from  human  and  bovine  tubercle 
bacilli,  S.  B.  Wolbach  and  H.  C.  Ernst  {Jour.  Med.  Research,  12  i  1904),  ZVb.  3,  pp. 
295-311). — The  purpose  of  experiments  reported  in  this  article  was  to  repeat  the 
experiments  of  Koch  with  tuberculin  <>n  tuberculous. guinea  pigs,  and  to  test  the 
possibility  of  specific  differences  in  tuberculins  from  human  and  bovine  sources. 

Cultures  of  tubercle  bacilli  were  obtained  directly  from  cases  of  the  disease  in 
man  and  cattle  and  were  maintained  on  human  and  bovine  blood.  The  virulences 
of  the  cultures  were  determined  by  the  method  of  Theobald  Smith,  and  the  strength 
of  the  tuberculins  by  the  method  of  Donitz.  < l-uinea  pigs  were  inoculated  with  this 
substance  and  subsequently  treated  with  tuberculins.  The  detailed  results  of  the 
experiments  are  reported  in  a  tabular  form.  The  local  effect  of  tuberculin  upon  the 
abscess  at  the  point  of  inoculation  was  the  most  marked  action  noted  as  a  result  of 
treatment  with  tuberculin.  The  abscess  increased  in  size  much  more  rapidly  in  the 
control  animals,  while  in  treated  guinea  pigs  the  abscess  generally  decreased  in 
size  and  in  a  few  cases  healed.  Autopsies  made  on  the  guinea  pigs  used  in  the 
experiments  failed  to  siiow  any  differences  in  the  character  of  the  disease  produced 
by  human  and  bovine  tubercle  bacilli. 

The  authors  conclude,  therefore,  that  there  is  no  specific  difference  between  tuber- 
culins from  human  and  bovine  sources,  and  that  the  tuberculin  treatment  acts  some- 
what favorably  upon  the  development  of  tuberculosis  in  guinea  pigs. 

The  channels  of  infection  in  tuberculosis  in  childhood,  L.  Kingsford  (Lan- 
cet [London],  1904,  II,  No.  13,  pp.  889-892)  .—The  author  presents  an  analysis  of 
statistics  relating  to  tuberculosis  in  children  during  the  past  14  years.  As  a  result 
of  a  study  of  these  cases  the  author  concludes  that  about  20  per  cent  were  due  to  the 
ingestion  of  tuberculous  material  into  the  alimentary  tract.  It  is  stated  that  perhaps 
the  danger  from  drinking  tuberculous  milk  has  been  somewhat  exaggerated,  but  the 
fact  that  20  per  cent  of  the  cases  of  tuberculosis  in  children  appear  to  arise  from 
primary  infection  in  the  alimentary  tract  makes  out  a  strong  case  against  tuberculous 
milk. 

Acclimatization  to  tuberculin,  H.  Vallee  {Ann.  Inst.  Pasteur,  18  (1904),  -ZVo.  9, 
pp.  545-552).— It  has  long  been  supposed  that  cattle  may  become  nearly  immune  to 
the  effects  of  tuberculin  as  a  result  of  repeated  injections.  Numerous  experiments 
along  this  line  were  carried  out  and  reported  by  Nocard.  The  author  instituted  a 
series  of  experiments  to  test  this  acquired  resisting  power  to  the  action  of  tuberculin. 

It  was  found  that,  if  the  temperature  be  taken  within  2  hours  after  the  second 
injection  of  tuberculin  and  at  intervals  of  2  hours  thereafter  for  12  to  14  hours,  the 
temperature  curve  may  show  a  marked  reaction.  If,  however,  the  temperature  is 
first  taken  12  hours  after  the  injection  the  reaction  may  have  entirely  passed  and 
the  experimenter  may  thus  fail  to  observe  it.  The  author's  experiments  were 
carried  out  on  36  cattle,  32  of  which  could  be  definitely  declared  as  tuberculous  after 
the  first  tuberculin  injection.  The  second  tuberculin  test  was  made  48  hours  after 
the  first,  at  which  time  28  cattle  gave  a  marked  reaction  and  none  of  the  others 
could  be  considered  as  free  from  tuberculosis.  The  temperature  curves  obtained  by 
the  author,  however,  show  that  the  reaction  to  the  second  tuberculin  inoculation 
is  of  very  short  duration  as  compared  with  that  of  the  first. 

On  the  basis  of  these  experiments  the  author  concludes  that  in  a  majority  of  cattle 
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there  is  never  a  true  acclimatization  to  the  effect  of  tuberculin,  but  that  the  reaction 
to  a  second  tuberculin  injection,  occurs  so  promptly  and  lasts  so  short  a  time  that  it 
is  usually  overlooked.  In  order  to  prevent  any  deception  on  the  part  of  cattle 
vendors  in  making  the  tuberculin  test,  it  is  recommended  that  the  inoculation  be 
made  about  5  or  6  o'clock  a.  m.  and  that  approximately  twice  as  large  a  dose  be  used 
as  ordinarily,  8  cc.  being  considered  a  satisfactory  dose  for  susceptible  cattle.  The 
temperature  should  then  be  taken  at  intervals  of  every  2  hours  for  a  period  of  about 
14  hours. 

An  experimental  study  on  -  the  effect  of  the  blood  sera  of  normal  and 
immunized  goats  in  modifying  the  progress  of  tuberculous  infection,  A.  G. 
Nicholls  (Proc.and  Trans.  Roy.  Soc.  Canada,  ?.ser.,9  I  1903-4),  IV,  pp-  3-33).  —The 
first  observations  relating  to  the  agency  of  blood  serum  in  checking  the  progress  of 
tuberculosis  were  published  by  Hericourt  and  Richet  in  1888,  since  which  time  a 
number  of  experiments  have  been  made  by  other  investigators  along  similar  lines. 
The  author  studied  the  properties  of  normal  and  immunized  goat  serum  as  related  to 
the  progress  of  tuberculosis. 

It  was  found  that  goats  are  relatively  quite  immune  to  tuberculosis  and  that  the 
normal  blood  serum  of  goats  contains  a  correspondingly  large  number  of  antitoxic 
units.  In  the  first  series  of  experiments  several  guinea  pigs  and  rabbits  were  inocu- 
lated with  mildly  virulent  tubercle  bacilli  and  also  treated  with  normal  goat  serum. 
Detailed  notes  are  given  on  the  history  of  each  of  these  cases.  It  was  found  that 
tubercle  bacilli  were  not  disseminated  to  a  distance  from  the  site  of  the  original  inoc- 
ulation with  any  of  the  treated  animals.  A  second  series  of  experiments  were  made 
on  another  lot  of  guinea  pigs  and  rabbits,  which  were  inoculated  with  a  more  viru- 
lent culture  of  tubercle  bacilli.  In  these  cases  injection  of  normal  goat  serum  had 
no  effect  in  checking  the  disease  in  guinea  pigs,  but  in  rabbits  such  a  result  was 
noticeable. 

Since  the  blood  of  healthy  goats  appears  to  be  considerably  antitoxic,  the  author 
attempted  to  intensify  this  property  by  inoculating  healthy  goats  with  gradually 
increasing  doses  of  Koch's  new  tuberculin.  Experiments  were  then  carried  out  in 
testing  the  effect  of  the  serum  of  such  goats  upon  the  progress  of  tuberculosis  in 
rabbits. 

As  a  general  result  of  the  author's  studies  it  is  concluded  that  the  injection  of  anti- 
toxic goat  serum  exercises  a  certain  amount  of  restraining  influence  upon  the  extent 
and  development  of  tuberculosis.  This  influence,  however,  is  not  enough  to  prevent 
entirely  the  extension  of  the  disease.  Normal  goat  serum  injected  into  guinea  pigs 
and  rabbits  is  almost  harmless  and  rarely  produces  any  hemolysis.  It  appears  to 
stimulate  the  nutritive  processes  and  possess  a  slight  antit<  >xie  power  against  tubercu- 
losis in  rabbits.  The  natural  antitoxic  power  of  goat  serum  may  be  considerably 
increased  by  repeated  injections  with  Koch's  new  tuberculin.  The  injection  of  this 
serum  exercises  no  effect  upon  the  temperature  of  the  animal.  A  bibliography 
relating  to  serum  treatment  of  tuberculosis  is  appended  to  the  article. 

The  control  of  bovine  tuberculosis  (Verslag.  Meded.  Afdeel.  Landb.,  Dept. 
Waters!. ,  I  In  i,<1.  ,  Nijv. ,  1904,  No.  3,  pp.  SO,  pis.  3). — In  this  pamphlet  a  general  account 
is  given  of  the  present  status  of  bovine  tuberculosis  in  Holland,  together  with  an 
account  of  the  appearance  of  the  disease  in  various  organs  and  tissues.  Notes  are 
also  presented  on  the  losses  from  this  disease,  its  distribution,  and  the  means  which 
have  been  adopted  for  controlling  it  in  Denmark,  Norway,  Sweden,  Belgium, 
France,  and  the  Netherlands. 

Texas  fever  in  the  Philippine  Islands  and  the  far  east.  The  Australian 
tick  (Boophilus  australis)  in  the  Philippine  Islands,  J.  W.  Jobling,  P.  G. 
Woolley,  and  C.  S.  Banks  (Philippine  Dept.  Int.,  Bureau  Govt.  Labs.  [Pw&.],  1904, 
No.  14,  pp.  21,  pis.  24,  figs.  4). — In  November,  1903,  some  cattle  purchased  in  Cali- 
fornia north   of  the  Texas  fever  quarantine  line  were  landed  in  Manila  and  were 
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treated  with  immune  serum  for  the  purpose  of  protecting  them  against  rinderpest. 
Twelve  days  after  the  second  dose  of  ordinary  prophylactic  serum  was  given  virulent 
blood  was  obtained  and  the  so-called  simultaneous  inoculation  was  given  to  all 
except  one  of  the  cattle. 

Among  the  cattle  treated  in  this  way,  all  except  those  which  had  just  been 
imported  from  the  United  States  gave  reactions  which  were  usually  observed  after 
inoculation  with  rinderpest  blood.  The  results  of  treatment  with  the  American  cat- 
tle, however,  were  disastrous  and  a  number  of  them  died  with  the  symptoms  and 
pathological  lesions  of  Texas  fever. 

The  clinical  history  of  all  fatal  cases  was  quite  similar.  These  complications  led  to 
a  study  of  the  origin  of  the  disease.  It  was  found  by  inoculation  tests  that  the  native 
and  Chinese  cattle  of  the  Philippine  Islands  were  not  susceptible  to  inoculation  with 
blood  containing  the  Texas  fever  organism,  and  that  blood  obtained  from  these  cattle 
produced  Texas  fever  in  susceptible  American  cattle.  It  appears,  therefore,  that 
Texas  fever  is  enzootic  in  the  Philippine  Islands  and  that  the  majority  of  the  native 
and  Chinese  cattle  are  immune  to  the  disease. 

The  tick  which  serves  to  carry  the  disease  in  the  Philippines  is  Boophilus  australis. 
Notes  are  given  on  the  appearance,  habits,  life  history,  anatomy,  and  distribution  of 
this  tick.  It  passes  at  present  under  various  names,  such  as  the  Australian,  South 
American,  Cuban,  or  Porto  Rican  tick,  on  account  of  its  being  found  in  all  of  these 
countries,  and  is  specifically  distinct  from  the  Texas-fever  tick  of  the  United  States. 

Preliminary  report  on  the  study  of  rinderpest  of  cattle  and  carabaos  in 
the  Philippine  Islands,  J.  W.  Jobling  {Philippine  Dept.  Int.,  Bureau  <>ort.  Labs. 
[Pub.'],  1903,  No.  4,  pp.  22,  pi.  1). — A  brief  review  is  presented  of  the  symptoms, 
means  of  transmission,  pathological  anatomy,  and  treatment  of  rinderpest.  While 
most  authors  lay  stress  upon  the  frequency  with  which  ulcers  are  to  be  found  in  the 
mouth  in  cases  of  this  disease,  this  statement  is  found  to  be  contrary  to  the  expe- 
rience which  the  author  had  in  the  Philippines.  Clinical  notes  are  given  on  a  number 
of  cases. 

In  controlling  the  disease  the  author  recommends  immediate  isolation  of  all  affected 
animals  and  the  application  of  thorough  disinfection.  Exposed  animals  or  other 
healthy  animals  may  be  immunized  by  one  of  several  methods,  which  have  already 
been  described  by  different  authors.  These  methods  are  briefly  mentioned  and 
attention  is  called  to  their  chief  advantages  and  disadvantages.  The  simultaneous 
method  with  serum  and  virulent  cultures  is  perhaps  best  when  it  can  be  conveniently 
applied.  In  distant  provinces,  where  it  is  impossible  to  obtain  help  or  means  of  using 
this  method,  immunity  may  be  produced  by  inoculation  with  defibrinated  blood. 
Little  effect  can  be  produced  by  the  use  of  any  known  method  of  treatment  for 
rinderpest. 

Veterinary  notes.  Diseases  of  sheep,  T.  W.  Cave  {Jour.  Southeast.  Agr.  Col., 
Wye,  1904,  No.  13,  pp.  64-83,  figs.  6). — The  author  investigated  an  outbreak  of  a  dis- 
ease among  sheep  in  which  the  sheepmen  referred  to  affected  sheep  as  "struck." 
The  disease  was  found  to  be  blackleg  and  the  blackleg  bacillus  was  found  in  every 
case  which  was  investigated  bacteriologically.  Vaccination  experiments  were  tried 
with  satisfactory  results. 

It  was  found  that  the  single  vaccine  as  applied  to  200  sheep  was  perfectly  safe,  but 
the  duration  of  immunity  thus  produced  was  not  determined.  The  double  vaccine 
proved  to  be  somewhat  uncertain  in  its  action  and  was  slightly  dangerous  under  cer- 
tain circumstances.  The  danger  from  the  use  of  vaccine  is  apparently  considerable 
if  vaccinated  sheep  are  exposed  to  severe  weather  during  the  critical  period. 

A  tapeworm  disease  due  to  Moniezia  expansa  in  lambs  was  studied  by  the  author 
and  a  successful  method  of  control  was  elaborated.  This  consisted  in  accustoming 
the  lambs  to  eat  from  troughs  as  soon  as  possible  after  birth.  As  soon  as  the  lambs 
eat  readily  from  the  troughs  a  mixture  containing  linseed  cake,  pea  meal,  common 
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salt,  aniseed,  and  sulphate  of  iron  is  added  to  the  dry  food  already  allowed.  Appar- 
ently the  lambs  derived  great  benefit  from  dry  feed  combined  with  a  tonic.  A  brief 
account  is  also  presented  of  the  flukeworm  disease  of  sheep,  with  notes  on  the  habits 
and  life  history  of  this  worm  and  the  usual  methods  of  preventing  infestation  by  it. 

Report  of  sheep-dipping1  committee  (Jour.  Bd.  Agr.  [London],  11  (1904),  No. 
6,  pp.  358-364) . — A  summary  is  presented  of  experiments  in  dipping  sheep  during 
which  a  large  number  of  substances  are  employed  as  dips.  The  committee  did  not 
recommend  any  special  dip  as  the  result  of  their  experiments,  but  it  was  found  that 
the  best  dips  of  all  classes  are  quite  effective  against  both  sheep  scab  and  sheep  ticks. 
It  is  recommended,  however,  that  wherever  a  second  dipping  becomes  necessary 
within  12  days,  none  of  the  arsenical  or  poisonous  dips  should  be  used.  It  was 
shown  conclusively  that  one  dipping  with  a  good  dip  is  enough  to  cure  sheep  scab. 
Carbolic  dips  as  well  as  arsenical  and  sulphur  dips  are  thoroughly  effective  in  curing 
sheep  scab,  but  the  experiments  showed  that  the  use  of  the  latter  dips  in  too  strong 
solution  was  attended  with  some  danger  to  the  sheep. 

Diseases  of  swine,  R.  A.  Craig  and  A.  W.  Bitting  (Indiana  Sta.  Bid.  100,  pp. 
11-204,  Jigs.  23). — This  bulletin  is  in  the  nature  of  a  brief  handbook  on  the  diseases 
of  pigs.  It  is  offered  as  a  summary  of  investigations  regarding  the  more  important 
diseases  which  affect  this  animal. 

Attention  is  called  to  the  great  importance  of  the  swine  industry  and  to  the  large 
losses  which  this  business  suffers  through  the  prevalence  of  diseases.  A  general 
account  is  presented  on  the  nature  of  diseases  and  the  common  means  of  spreading 
infection.  Notes  are  also  given  on  the  methods  of  administering  medicines  to  hogs. 
The  diseases  which  are  discussed  in  the  main  part  of  the  bulletin  are  arranged 
according  to  the  organs  or  parts  most  seriously  affected.  These  diseases  include  all 
forms  of  digestive  disturbances,  including  poisoning  from  various  sources,  diseases  of 
the  peritoneum,  liver,  urinary  apparatus,  generative  organs,  respiratory  apparatus, 
heart,  nervous  system,  udder,  and  skin. 

Particular  attention  is  given  to  an  account  of  the  infectious  diseases  of  the  pigs, 
especially  hog  cholera  and  swine  plague.  The  internal  and  external  parasites  of 
pigs  are  also  mentioned  and  notes  are  given  on  means  of  destroying  them.  At  the 
close  of  the  bulletin  the  authors  present  an  account  of  immunity  and  vaccination 
with  especial  reference  to  hog  diseases. 

Swine  erysipelas  as  the  result  of  inoculation,  Meyenberg  and  Wiethuchter 
(Berlin.  Tierarztl.  Wchnschr.,  1904,  No.  38, pp.  638,  639). — In  the  experiments  of  the 
authors  in  inoculating  for  the  prevention  of  swine  erysipelas,  bad  results  have  some- 
times occurred  in  a  high  percentage  of  cases.  Notes  are  given  on  the  conditions 
under  which  these  unfavorable  results  take  place.  In  order  to  avoid  such  mishaps 
it  is  recommended  that  a  veterinary  serum  institute  be  established  open  to  member- 
ship to  all  of  the  veterinarians  in  the  German  Empire. 

Pyemic  cachexia  and  swine  plague,  Olt  (Dent.  Tierarztl.  Wchnschr.,  12  (1904), 
Nos.  37,  pp.  365-367;  38,  pp.  377-380).—  As  a  result  of  the  author's  study  of  these 
diseases  it  is  concluded  that  Bacillus  pyogenes  suis,  discovered  by  Grips,  is  a  specific, 
pyogenic  organism  which  may  cause  local  suppuration  followed  by  spontaneous  heal- 
ing or  chronic  pyemia  with  fatal  results.  Pigs  of  all  ages  are  susceptible  to  pyemic 
cachexia  and  young  animals  are  most  susceptible  to  artificial  infection.  The  organ- 
ism gains  entrance  to  pigs  chiefly  through  lesions  due  to  operations  or  accidents. 

The  disease  usually  appears  in  an  independent  form,  but  may  accompany  other 
infectious  diseases.  It  differs  greatly  in  appearance  according  to  the  location  of  the 
pathological  processes.  The  latter  are  observed  most  extensively  in  the  lymphatic 
system  of  the  abdomen,  pericardium,  and  pleural  cavities.  The  organism  when  car- 
ried through  the  blood  system  may  cause  suppurative  inflammation  of  various  joints 
and  may  produce  metastases  in  the  lungs.  Grips'  bacillus  may  even  produce  sup- 
purative broncho-pneumonia  but  never  swine  plague.     The  latter  disease  is  caused 
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by  the  bacillus  of  Loftier  and  Schiitz.  Notes  are  given  on  the  differential  diagnosis 
between  swine  plague  and  pyemic  cachexia. 

Hog  cholera,  R.  G.  Marco  (Vet.  Espan.,  Madrid,  47  {1904),  No.  1689,  pp.  406- 
408) . — Notes  are  given  on  the  symptoms,  lesions,  distribution,  and  treatment  of  this 
disease,  with  an  account  of  the  different  forms  under  which  it  occurs. 

An  outbreak  of  anthrax  in  horses,  J.  Boirges  (Bui.  Soc.  ('rut.  Mid.  Yet.,  81 
(1904),  No.  IS,  pp.  607-625). — Brief  notes  are  given  on  some  of  the  more  serious  out- 
breaks of  anthrax  which  have  occurred  in  France  in  former  years.  The  outbreak 
described  in  this  paper  occurred  among  a  regiment  of  artillery  horses  numbering  510. 
After  the  tirst  case  appeared  the  disease  spread  rapidly.  A  number  of  sources  of 
infection  were  suspected,  among  them  being  forage  and  water. 

Notes  are  given  on  the  progress  of  the  disease  in  a  number  of  cases  and  also  on  the 
symptoms  and  pathological  lesions.  Treatment  appears  to  be  effective  only  in 
chronic  cases  of  comparatively  mild  type.  The  most  successful  means  of  preventing 
the  disease  consist  in  thorough  cleansing  and  disinfection  of  premises  and  isolation 
or  destruction  of  infected  animals  and  proper  sanitation  for  exposed  animals. 

The  etiology  of  cerebro-spinal  meningitis  in  horses,  A.  Zangheri  (Clin. 
Yet.,  27  (1904),  No.  37,  pp.  217—221). — As  a  result  of  the  author's  study  and  obser- 
vations on  this  disease  it  is  concluded  that  the  cause  of  the  disease  is  the  diplococcus 
of  Frankel.  The  disease  may  appear  in  epizootic  form  and  is  apparently  identical 
with  the  affection  in  man  which  is  known  under  the  same  name. 

Poisoning  of  horses  from  eating  the  plant  Ornithogalum  thyrsoides, 
D.  Hutcheon  (Agr.  Jour.  Cape  Good  Hope,  25  (1904),  No.  1,  pp.  48-50). — This  plant 
was  found  to  cause  considerable  losses  among  horses  under  natural  conditions,  and 
feeding  experiments  also  demonstrated  that  the  plant  contained  a  violent  poison.  It 
produced  acute  gastro-enteritis  and  a  very  serious  disturbance  of  the  nervous  system. 
No  opportunity  was  had  for  attempting  the  curative  treatment,  but  the  author  recom- 
mends the  administration  of  a  mixture  consisting  of  a  pint  each  of  linseed  oil  and 
limewater. 

Infectious  catarrh  of  the  upper  respiratory  passages,  Bachstadt  (Ztechr. 
Yeterindrk.,  16  (1904),  No.  10,  pp.  429-432). — An  outbreak  of  this  disease  occurred 
among  the  horses  of  one  of  the  army  regiments.  The  chief  symptoms  were  a  cough, 
depression,  nasal  discharge,  and  swelling  of  the  laryngeal  lymphatic  glands.  The 
diseased  animal,  as  a  rule,  showed  no  elevation  of  temperature.  The  disease  itself 
appeared  to  be  undoubtedly  infectious.  Notes  are  given  on  the  differential  diagnosis 
between  the  disease  and  bronchial  catarrh  and  contagious  coryza.  The  best  treat- 
ment consists  in  a  suitably  regulated  diet,  rest,  and  good  ventilation.  No  satisfactory 
results  were  obtained  by  the  use  of  drugs. 

Preliminary  report  of  the  appearance  in  the  Philippine  Islands  of  a  dis- 
ease clinically  resembling  glanders,  R.  P.  Strong  (Philippine  Dept.  Bit.,  Bureau 
Govt.  Labs.  [Pub.],  1902,  No.  1,  pp.  12,  pis.  4).—  Attention  is  called  to  the  fact  that 
horses  in  the  Philippine  Islands  are  subject  to  a  disease  which  may  closely  resemble 
glanders.  The  disease  begins  as  a  small  nodule  in  the  cutis,  frequently  near  some 
slight  abrasion,  and  extends  gradually,  in  neglected  cases,  over  various  parts  of  the 
body,  including  the  mucous  membranes  of  the  nose.  Metastases  may  occur  in  the 
glands,  but  not" so  far  as  has  been  observed  in- the  internal  organs. 

This  disease  is  due  to  a  species  of  blastomyces  which  does  not  grow  readily  on 
the  ordinary  nutrient  media  used  in  bacteriological  study.  The  disease  is  distinct 
from  bursattee,  or  beef  farcy,  and  yields  readily  to  proper  treatment.  This  should 
consist  in  shaving  the  hair  around  the  nodule  when  it  first  appears  and  cauterizing 
and  thoroughly  cleansing  the  nodule  wdth  corrosive  sublimate,  creolin,  formalin,  or 
benzoyl  acetyl  peroxid. 

Practical  and  pathological  horseshoeing,  C.  W.  Brodhead  (Pennsylvania 
Dept.  Agr.  Rj>t.  1903,  pp.  412-420)  .—Special  directions  are  given  for  preparing  and 
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setting  shoes  for  the  purpose  of  correcting,  so  far  as  possible,  certain  defects,  such  as 
toe  cracks,  corns,  navicular  disease,  overreaching,  and  founder. 

Alexins  antagonistic  to  the  spirillum  of  septicemia  of  fowls,  C.  Levaditi 
(Ann.  Just.  Pasteur,  18  (1904),  No.  8,  pp.  511-526). — The  author  inoculated  a  number 
of  rabbits  under  the  peritoneum  with  blood  containing  numerous  spirilla  from  a  fowl 
killed  on  the  third  day  of  infection. 

It  was  found  as  a  result  of  these  experiments  that  no  alexins  were  developed  in  the 
organs  or  serum  of  inoculated  rabbits  at  the  end  of  the  third  day.  On  the  seventh 
day,  however,  an  extract  of  the  spleen  had  the  power  of  agglutinating  spirilla,  and 
the  same  was  found  to  be  true  for  extract  of  the  omentum.  It  was  found  that 
between  the  fifth  and  seventh  days  the  serum  had  the  power  of  protecting  fowls 
against  the  disease  after  inoculation,  although  the  organs  of  such  rabbits  when  exam- 
ined and  tested  outside  of  the  body  showed  no  bactericidal  power.  The  author 
believes  that  the  omentum  and  spleen  may  be  looked  upon  as  special  depots  for  the 
formation  of  alexins. 

Further  experiments  along  the  same  line  indicate  that  extracts  prepared  from 
blood-forming  organs  (spleen,  bone  marrow,  lymphatic  ganglia)  and  the  omentum 
show  the  development  of  the  agglutinating  substances  inside  of  4  or  5  days.  The 
bactericidal  power  of  extracts  of  these  organs  in  vivo  appears  not  to  be  developed 
until  after  2  days.  The  spirilla  penetrate  into  the  organs  chiefly  concerned  in  the 
production  of  immunity  by  means  of  the  circulatory  system. 

Notes  on  the  so-called  paralysis  tick,  Ixodes  pilosus,  C.  W.  Mally  (Agr. 
Jour.  Cape  Good  Hope,  -25  (1904),  No.  3,  pp.  291-296). — This  tick  is  quite  generally 
considered  by  farmers  to  be  the  cause  of  paralysis  in  sheep.  A  study  was  made  of 
the  distribution,  habits,  and  life  history  of  the  tick.  From  his  study  of  the  general 
conditions  surrounding  outbreaks  of  so-called  paralysis  in  sheep,  the  author  con- 
cludes that  the  tick  is  not  in  itself  the  cause  of  the  disease,  and  that  there  is  no  evi- 
dence to  show  that  it  may  convey  the  disease.  Paralysis  is  checked  by  proper  dip- 
ping. One  attack  of  the  disease  does  not  lead  to  complete  immunity.  Further 
experiments  are  necessary  in  working  out  the  life  history  of  the  tick. 

Trypanosomiasis  of  horses  in  the  Philippine  Islands,  W.  E.  Musgrave  and 
X.  E.  Williamson  (Philippine  Dept.  Int.,  Bureau  Govt.  Labs.  [Pub.],  1903,  No.  3, pp. 
28,  pis.  2). — In  this  report  an  account  is  given  of  the  history  of  this  disease  in  the 
Philippine  Islands,  the  method  of  transmission  and  infection,  symptoms,  diagnosis, 
and  means  of  prevention.  Excessive  losses  have  been  suffered  from  this  disease  in 
the  Philippines.  The  authors  consider  trypanosomiasis  as  one  disease,  including 
surra,  nagana,  tsetse-fly  disease,  mal  de  caderas,  and  dourine.  The  prevention  of  the 
spread  of  the  disease  to  new  centers  may  be  brought  about  by  the  thorough  applica- 
tion of  quarantine  laws  and  the  application  of  proper  sanitary  methods  to  infected 
localities. 

Trypanosomiases  in  French  Sudan,  L.  Cazalbou  (Pec.  Mid.  Vet.,  81  (1904), 
No.  19,  pp.  6 15-623). — Along  the  Bani  River,  which  is  a  tributary  of  the  Niger, 
it  has  been  found  absolutely  impossible  to  raise  horses,  cattle,  sheep,  goats,  or 
asses.  None  of  these  animals  are  able  to  live  for  more  than  1  year.  An  examina- 
tion of  this  region  showed  that  a  number  of  flies  belonging  to  the  genera  Glossina 
and  Tabanus  were  present,  and  detailed  notes  are  given  on  the  form  of  trypanosomi- 
asis in  horses.  An  examination  of  the  blood  of  affected  horses  showed  that  2  species 
of  trypanosoma  were  present,  one  of  which  appeared  to  be  T.  brucei,  and  the  other, 
which  was  somewhat  shorter,  but  thicker,  was  unknown.  It  appears  to  be  a  new 
species  and  is  referred  to  under  the  name  trypanosoma  of  baleri,  the  latter  being  the 
name  of  the  disease  as  observed  in  French  Sudan. 

Report  of  a  journey  in  the  region  of  Kilwa  to  determine  the  occurrence 
and  observe  the  habits  of  the  tsetse  fly,  V.  Lommel  (Per.  Land- u.  Forstw. 
Deutsch-Ostafrika,  1  (1903),  No.  4,  pp.  341-350,  fig.  1). — Notes  are  given  on  the  distri- 
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Until. 11  of  this  insect  in  the  province  <>f  Kilwa  as  observed  during  the  author's  travels 
in  that  region.  The  tsetse  fly  appears  not  to  prefer  thick  brush  lands,  but  occurs 
in  greater  numbers  in  grass  lands,  especially  in  the  vicinity  of  a  forest.  The  fly  is 
not  particularly  associated  with  a  swampy  region,  but  occurs  most  frequently  on 
higher  ground,  at  considerable  distances  from  swamps.  The  insect  is  described  in  its 
various  stages  and  notes  are  given  on  its  life  history. 

According  to  the  author's  observations,  there  is  no  remedy  which  is  likely  to  be 
effective  in  destroying  this  pest.  The  adult  flies  may  be  captured  in  considerable 
numbers,  and  this  method  of  destruction  would  assist  to  some  extent  in  controlling 
the  insect.  Attention  should  be  devoted  chiefly,  however,  to  the  prevention  and 
treatment  of  tsetse-fly  disease. 

AGRICULTURAL  ENGINEERING. 

Proceedings  of  first  conference  of  engineers  of  the  reclamation  service, 
with  accompanying  papers,  F.  II.  Newell  (  U.  S.  Geol.  Survey,  Water  Supply  and 
Irricj.  Paper  No.  93,  />/>.  361,  fig.  1). — This  conference  was  held  at  Ogden,  Utah,  Sep- 
tember 15-18,  1903,  in  connection  with  the  Eleventh  Irrigation  Congress. 

The  bulletin  contains,  besides  minutes  of  the  meeting  and  a  statement  of  the 
organization  of  the  hydrographic  branch  of  the  U.  S.  Geological  Survey,  the  address 
of  the  chief  engineer  of  the  reclamation  service  and  the  following  papers:  Western 
Hydrology,  by  N.  H.  Darton;  Forestry  and  Irrigation,  by  G.  Pinchot;  Colonization, 
by  F.  de  L.  B.  Tucker;  Work  of  the  Reclamation  Service,  by  F.  W.  Mondell;  Investi- 
gations in  Arizona,  by  A.  P.  Davis;  Salt  River  Valley  Water  Users  Association,  by 
B.  A.  Fowler;  Reclamation  Work  in  California,  by  G.  C.  Pardee;  Work  in  Colorado, 
by  A.  L.  Fellows;  Topographic  Work  in  the  Grand  Canyon  of  the  Gunnison,  by 
I.  W.  McConnell;  The  Colorado  River,  by  J.  B.  Lippincott;  Conditions  in  Idaho,  by 
J.  L.  Morrison;  Investigations  in  Idaho,  by  D.  W.  Ross;  Limits  of  an  Irrigation 
Project,  by  D.  W.  Ross;  Investigations  in  Montana,  by  C.  C.  Babb;  Construction  in 
Nevada,  by  L.  H.  Taylor;  Investigations  in  Pecos  Valley,  by  W.  M.  Reed;  Examina- 
tions in  North  Dakota,  by  C.  H.  Fitch;  Irrigation  in  North  Dakota  by  Pumping,  by 
F.  A.  Wilder;  Conditions  in  South  Dakota,  by  C.  H.  Fitch;  South  Dakota  Investiga- 
tions, by  R.  F.  Walter;  Investigations  in  Oregon,  by  J.  T.  Whistler;  Investigations 
in  Utah,  by  G.  L.  Swendsen;  Water  Laws  of  Utah,  by  F.  S.  Richards;  Work  on 
North  Platte  River  in  Wyoming,  by  J.  E.  Field;  Investigations  in  Wyoming,  by  J. 
Ahern;  Work  in  Washington,  by  T.  A.  Noble;  Relation  of  Federal  and  State  Laws 
to  Irrigation,  by  M.  Bien;  Electrical  Transmission  of  Power  for  Pumping,  by  H.  A. 
♦Storrs;  Correct  Design  and  Stability  of  High  Masonry  Dams,  by  G.  Y.  Wisner;  Recon- 
naissance and  Plans,  by  G.  Y.  Wisner,  Reports  and  Statements,  by  H.  X.  Sarage; 
Methods  and  Reports,  by  J.  B.  Lippincott;  Irrigation  Surveys  and  the  Use  of  the 
Plane  Table,  by  J.  B.  Lippincott;  The  Use  of  Alkaline  Waters  for  Irrigation,  byT.  A. 
Means;  Measurement  of  Flow  of  Streams,  by  E.  C.  Murphy;  Instruments  and  Camp 
Equipment,  by  E.  M.  Douglas;  Surveys  in  Oklahoma,  by  G.  H.  Matthes;  Colorado 
River  Reclamation  Projects,  by  E.  T.  Perkins;  Reclamation  and  Water  Storage  in 
Nebraska,  by  0.  V.  P.  Stout;  Portland-cement  Manufacture,  by  E.  C.  Eckel;  Legal 
Status  of  Irrigation,  by  H.  L.  Holgate;  Power  Development,  by  H.  A.  Storrs;  The 
Reclamation  Law,  and  Reclamation  Surveys. 

Irrigation  in  Northern  Italy,  I,  E.  Mead  (  U.  S.  Dept.  Agr.,  Office  of  Experiment 
Stations  Bui.  144,  pi>-  100,  pis.  18,  figs.  14)- — This  is  an  account  of  a  study  during  the 
summer  of  1902  of  irrigation  methods  and  practices  in  Lombardy  and  Piedmont 
which  was  undertaken  in  accordance  with  the  law  requiring  this  Office  to  report 
"upon  the  use  of  irrigation  waters  at  home  and  abroad,"  and  which  had  for  its 
special  object  the  obtaining  of  suggestions  for  the  improvement  of  administrative, 
engineering,  and  agricultural  practices  in  the  United  States. 
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The  report  is  not  a  comprehensive  treatment  of  Italian  irrigation,  but  describes 
only  those  works  and  institutions  which  are  thought  to  contain  suggestions  of  value 
to  American  irrigators.  The  bulletin  gives  a  general  description  of  the  Po  Valley — 
water  supply,  climate,  crops,  irrigation  laws  and  practice,  irrigation  works,  etc. — and 
detailed  accounts  of  irrigation  under  the  Naviglio  Grande,  Villoresi,  and  Vettabbia 
canals  in  Lombardy;  and  of  the  water  supply,  state  irrigation  works,  administration 
of  irrigation  works,  settlement  of  water  rights,  duty  and  cost  of  water,  structures  for 
measurement  and  distribution  of  water,  etc.,  in  Piedmont. 

This,  which  is  the  riist  part  of  the  report,  deals  with  studies  of  irrigation  in  Pied- 
mont and  Lombardy  west  of  the  canals  from  the  Adda  River.  A  second  part  will 
describe  the  irrigation  and  drainage  works  found  between  the  Adda  River  and  the 
Adriatic  Sea,  and  a  third  will  describe  the  administration  of  streams  and  some  of 
the  methods  followed  by  the  government  in  aiding  the  building  of  both  irrigation 
and  drainage  works.  A  bibliography  containing  references  to  100  of  the  more 
important  works  relating  to  Italian  irrigation  is  included  in  the  report. 

Memoranda  of  plans  of  irrigation  investigations  (  Utah  sin.  <  'ire.  2,  pp.  23). — 
The  instruction  and  regulations  for  a  series  of  irrigation  investigations  carried  on  in 
cooperation  with  this  Department,  together  with  memoranda  of  plans  for  the  work 
in  1904,  are  presented.  The  instructions  give  in  detail  the  data  to  be  collected, 
the  method  of  measuring  and  applying  water,  and  the  manner  of  taking  crop  and 
soil  samples. 

Accuracy  of  stream  measurements,  E.  C.  Murphy  (  U.  S.  Geol.  Surrey,  Water 
Supply  and  Trrig.  Paper  No.  95,  pp.  169,  pis.  6,  Jigs.  59). — "This  paper  is  a  revision 
and  enlargement  of  paper  No.  61  [E.  S.  R.,  14,  p.  404].  It  embodies  the  results  of 
an  extension  of  the  investigations,  in  the  hydraulic  laboratory  of  Cornell  University, 
of  the  flow  of  small  and  moderate  sized  streams." 

Irrigation  and  land  drainage,  W.  G.  Cox  {Agr.  Gaz.  New  South  Wales,  15  (1904), 
No.  8,  pp.  723-732,  fig.  1). — This  is  a  discussion  of  the  importance  of  irrigation  in  New 
South  Wales  and  of  the  necessity  for  drainage  in  connection  with  irrigation,  as  well 
as  of  methods  and  cost  of  draining  awamp  lands. 

The  use  of  alkaline  and  saline  waters  for  irrigation,  T.  H.  Means  (Forestry 
and  Irrig.,  10  (1904).  No.  S.  pp.  350-354). — A  general  discussion  of  the  subject. 

Hydrographic  manual  of  the  United  States  Geological  Survey,  E.  Murphy, 
J.  C.  Hoyt,  and  G.  B.  Hollister  (  U.  S.  Geol.  Surrey,  Water  Supply  and  Irrig.  Paper 
No.  '.i-',.  pp.  76,  pis.  3,  Jigs.  10). — This  bulletin  "  gives  instructions  for  field  and  office 
work  relating  to  gauging  of  streams  by  the  use  of  current  meters." 

Tilling  the  "  tules "  of  California,  A.  J.  Wells  (Amer.  Mo.  Per.  of  Reviews, 
30  {1904),  N<>.  170,  pp.  312-317,  figs.  12). — A  general  account  of  the  reclamation  and 
culture  of  the  tule  lands  in  the  vicinity  of  the  junction  of  the  Sacramento  and  San 
Joaquin  rivers  in  California. 

How  the  Dutch  have  taken  Holland,  F.  D.  Hill  (Amer.  Mo.  Per.  of  Reviews, 
30  (1904),  No.  176,  pp.  318-322,  figs.  4). — A  general  account  of  the  reclamation  of 
land  from  the  sea  in  Holland  and  of  the  proposed  drainage  of  the  Zuyder  Zee. 

Irrigation  on  the  Lower  Durance,  G.  Carle  (Jour.  Agr.  Prat.,  u.  ser.,  8  (1904), 
No.  39,  pp.  402-406)  .—The  system  followed  in  this  region  is  briefly  described. 

Historic  highways  of  America,  A.  B.  Hulbert  (Cleveland,  <>hi<>:  Arthur  II. 
Clark  Co.,  1904,  vols.  IS.  pp.  231,  pis.  5.  maps  2;  14,  pp.  234,  pis.  S,  maps  2).—  These 
two  volumes  deal  with  the  great  American  canals,  the  first  with  the  Chesapeake  and 
Ohio  Canal  and  the  Pennsylvania  Canal  and  the  second  with  the  Erie  Canal.  (For 
notes  on  previous  volumes  see  E.  S.  R.,  16,  p.  306.) 
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MISCELLANEOUS. 

Report  of  work  at  McNeill  Branch  Station  for  1903,  E.  B.  Ferris  (Missis- 
sippi Sta.  Bid.  83,  pp.  34)- — A  general  statement  is  made  regarding  the  work,  stuck, 
and  equipment  of  the  branch  station.  Physical  and  chemical  analyses  of  the  soil  at 
the  station  are  given,  as  well  as  analyses  of  9  commercial  fertilizers  used  in  compara- 
tive field  tests.  The  results  of  experiments  with  a  number  of  field,  garden,  and 
orchard  crops,  and  of  feeding  experiments  with  steers  are  noted  elsewhere  in  this 
number.  The  bulletin  also  contains  a  summary  of  the  temperature  and  precipitation 
during  each  month  of  the  year. 

Fourteenth  Annual  Report  of  Utah  Station,  1903  (  Utah  Sta.  Rpt.  190S,  pp. 
XLII). — An  outline  is  given  of  the  work  of  the  various  departments  of  the  station 
during  the  year,  with  a  financial  statement  for  the  fiscal  year  ended  June  30,  1903, 
and  an  index  to  the  annual  report  and  the  bulletins  published  during  the  year 
1902-3.  An  account  of  cooperative  experiments  carried  on  with  this  Department  for 
the  control  of  sugar-beet  disease  is  noted  elsewhere  in  this  number,  as  is  also  an 
account  of  some  plants  supposed  to  be  poisonous  to  stock,  and  of  work  in  the  control 
of  insects. 

Yields  of  the  principal  cereals  in  1903  (Stat.  Jahrb.K.  K.  Ackerbau  Min.,  1903, 
No.  1,  pp.  41-54)- — Statistics  on  the  production  of  wheat,  rye,  barley,  oats,  and  corn 
in  Austria  for  the  season  of  1903  are  given. 

Mixed  farming  at  Wagga  Experimental  Farm,  W.  H.  Clarke  (Agr.  Gaz. 
Netv  South  Wales,  15  (1904),  No.  4,  pp-  301-312,  figs.  9). — Data  are  given  regarding 
the  feeding  of  sheep,  turkeys,  and  pigs,  raising  of  horses  for  farm  requirements,  and 
the  ensiling  of  natural  grasses,  herbage,  and  cultivated  crops. 

Memoranda  of  plans  for  arid  farm  investigations  ( Utah  Sta.  Circ.  1,  pp.  63, 
dgms.6). — This  circular  contains  the  plans  for  proposed  experiments  to  determine 
the  possibility  of  growing  crops  without  irrigation.  Appropriations  for  this  purpose 
were  made  by  the  State,  and  the  work  was  placed  under  the  direction  of  the  experi- 
ment station.  Six  farms  have  been  selected  in  different  parts  of  the  State  and  the 
work  to  be  done  on  each  one  is  outlined  and  indicated  upon  a  plan.  General 
instructions  to  the  foremen  and  employees  of  the  farm  are  also  given. 

Farmer's  cyclopedia  of  agriculture,  E.  V.  Wilcox  and  C.  B.  Smith  (New  York: 
Orange  Judd  Co.,  1904,  pp.  XXIV  +  619,  figs.  477). — A  handbook  of  agriculture, 
horticulture,  animal  husbandry,  dairying,  and  the  like,  written  in  popular  style,  and 
intended  as  a  reference  book  for  farmers  and  others  interested  in  agricultural  practice. 

The  volume  is  divided  into  eight  parts,  treating  respectively  of  field  crops,  garden 
crops,  fruits  and  nuts,  cattle  and  dairying,  other  live  stock,  poultry,  fertilizers,  soils, 
drainage  and  irrigation,  and  miscellaneous  matters.  The  articles  under  each  sec- 
tion are  arranged  alphabetically  on  the  plan  of  an  encyclopedia,  and  are  short  and 
concise  in  treatment.  While  the  style  is  popular,  free  use  has  been  made  of  the 
work  of  the  experiment  stations  and  this  Department,  and  the  results  have  been 
drawn  upon  largely  in  discussing  improved  methods  of  agricultural  practice.  Indeed, 
the  book  may  be  regarded  to  quite  a  large  extent  as  a  concise  summary  of  the  more 
recent  literature  of  agriculture  published  by  the  various  agencies  for  agricultural 
experiment  and  investigation  in  this  country. 

The  scope  of  the  work  is  quite  broad,  including  the  treatment  of  plant  and  animal 
diseases,  the  methods  of  combating  injurious  insects,  various  classes  of  agricultural 
organizations  and  institutions,  agricultural  industries  of  minor  importance,  period- 
ical and  other  literature  relating  to  agriculture,  and  other  matters  of  general  interest, 
as  well  as  questions  relating  to  agricultural  management.  The  large  number  of 
illustrations  add  materially  to  the  value  and  interest  of  the  volume,  and  the  detailed 
indexes,  arranged  under  both  scientific  and  common  names,  enable  ready  reference 
to  any  of  the  topics  treated. 


NOTES 


Alabama  College  Station. — C.  F.  Kinman  has  been  appointed  assistant  horticulturist 
of  the  station,  vice  T.  B.  Rivett,  resigned. 

California  Station. — R.  E.  Mansell  has  been  appointed  head  gardener  of  the  central 
station  at  Berkeley,  in  place  of  Emil  Kellner,  deceased.  The  board  of  regents  has 
appropriated  $7,000  for  the  erection  of  a  temporary  building  for  the  entomological 
division  near  the  present  station  building,  in  order  to  relieve  the  crowded  condition 
arising  from  new  activities. 

Colorado  College  and  Station. — At  a  recent  meeting  of  the  board  of  trustees  it  was 
decided  to  regard  all  work  in  agricultural  experimentation  at  the  college  as  experiment 
station  work,  to  be  carried  on  under  the  direction  of  the  station,  and  to  make  the 
appropriations  for  this  work  directly  to  the  experiment  station.  Provisions  were 
made  for  entering  into  a  contract  with  this  Department  in  horse  breeding  experiments. 
The  college  this  year  inaugurated  a  short  course  in  practical  agriculture  for  mature 
stockmen  and  farmers,  which  began  January  16  and  continued  for  two  weeks.  Spe- 
cial attention  was  given  to  the  judging  of  different  classes  of  live  stock,  and  also  to 
their  common  diseases,  feeding,  breeding,  and  management.  Good  representatives 
of  the  various  breeds  of  live  stock  and  of  types  of  the  market  classes  were  secured  for 
demonstration,  and  leading  feeders  and  breeders  of  the  various  classes  of  live  stock 
assisted  in  the  lectures  and  demonstrations. 

Connecticut  Storrs  Station. — Theodore  Issajeff  has  been  appointed  cheese  maker  in 
the  cooperative  work  between  the  station  and  the  Dairy  Division  of  this  Department. 

Louisiana  University  and  Stations. — W.  C.  Stubbs,  who  has  been  since  1885  pro- 
fessor of  agriculture  in  the  State  University  and  director  of  the  experiment  stations, 
has  voluntarily  retired.  He  is  succeeded  by  Prof.  W.  R.  Dodson,  who  becomes, 
by  virtue  of  his  office  as  professor  of  agriculture  at  the  university,  director  of  the 
three  stations  in  the  State,  director  of  the  State  geological  survey,  official  chemist,  etc. 

Massachusetts  College. — At  the  annual  meeting  of  the  board  of  trustees,  held  early 
in  January,  attention  was  called  to  the  overcrowded  condition  of  the  college,  which 
has  made  it  impossible  this  year  to  give  the  instruction  called  for  in  the  courses  to 
all  of  the  students.  To  meet  this  contingency  and  to  provide  facilities  which  the 
college  has  long  needed  it  was  decided  to  ask  the  State  legislature  for  a  total  appro- 
priation of  $106,650,  mainly  for  buildings.  This  amount  includes  $40,000  for  a  horti- 
cultural building  and  equipment,  $14,600  for  a  greenhouse  for  demonstration  work 
in  market  gardening,  floriculture,  etc.,  and  $35,900  for  an  addition  to  the  botanical 
building  of  the  experiment  station,  to  be  used  for  instruction  purposes,  together  with 
equipment  for  the  same.  An  appropriation  of  $5,000  is  to  be  asked  for  improved  live 
stock,  and  a  similar  amount  for  enlarging  the  electric-light  plant.  President  H.  H. 
Goodell  was  granted  six  months'  leave  of  absence,  owing  to  the  condition  of  his  health. 

Nevada  Station. — Oscar  J.  Smith,  of  Reno,  and  Henry  S.  Starrett,  of  Battle  Moun- 
tain, have  been  elected  to  the  board  of  control.  Mr.  Starrett  formerly  served  on 
the  board  for  a  period  of  six  years.  The  station  has  recently  added  to  its  live  stock 
by  the  purchase  of  2  pure-bred  Holstein  cows,  a  pure-bred  Holstein  bull,  4  grade 
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Holstein  cows  and  heifers,  30  grade  Merino  sheep,  a  pure-hred  Berkshire  sow,  ami  a 
pure-bred  Duroc  Jersey  sow. 

New  York  State  Station. — S.  A.  Beach  lias  been  elected  professor  of  horticulture  in 
the  [owa  College,  and  horticulturist  to  the  experiment  station,  and  will  enter  upon 
his  duties  next  September. 

North  Carolina  Station.— The  North  Carolina  State  board  of  agriculture  at  its  recent 
meeting  established  an  experiment  farm  near  Hendersonville,  in  the  mountain  sec- 
tion of  the  State,  where  experiments  will  be  conducted  with  orchard  fruits  and  truek- 
ing  crops  which  are  or  can  be  grown  to  advantage  in  the  mountain  section  of  the 
State.     Work  will  be  begun  on  this  farm  early  in  January. 

The  location  of  another  farm  in  the  eastern  trucking  section  of  the  State  was 
authorized  for  the  purpose  of  conducting  experiments  with  truck  crops,  the  growing 
of  which  has  become  a  large  and  important  industry  in  the  eastern  section  of  the 
State.  A  site  has  not  yet  been  selected,  but  it  is  hoped  to  obtain  it  in  time  to  begin 
work  in  the  spring.  The  department  already  has  in  operation  two  farms  of  the 
kind  referred  to  above,  one  being  located  on  a  good  type  of  red-clay  land  in  the  Pied- 
mont section  and  the  other  in  the  northeastern  coastal  plain  section.  Both  of  these 
farms  are  given  up  to  experiments  with  general  farm  crops.  They  have  been  in 
operation  two  and  four  years,  respectively,  and  have  proved  quite  satisfactory 
for  the  purpose  for  which  they  were  used. 

Ohio  Station. — F.  A.  Derthick  has  resigned  his  membership  in  the  board  of  control 
in  order  to  accept  a  similar  position  in  the  board  of  trustees  of  the  State  University, 
and  T.  C.  Laylin,  of  Norwalk,  has  been  appointed  in  his  place. 

Oklahoma  College  and  Station.— C.  H.  Tourgee,  B.  S.  A.,  a  graduate  of  the  Iowa 
State  College,  has  been  appointed  assistant  in  dairying  in  the  college  and  assistant  in 
agriculture  in  the  station,  vice  J.  B.  Griffing,  resigned. 

Pennsylvania  Station. — The  last  number  of  Landwirtschaftlicke  Jahrbiicher,  the  official 
organ  ©f  the  Prussian  ministry  of  agriculture,  contains  a  translation  in  full  of  the 
report  upon  the  first  year's  experiments  with  the  respiration  calorimeter  at  the 
Pennsylvania  Station,  which  recently  appeared  as  Bulletin  51  of  the  Bureau  of 
Animal  Industry.  J.  P.  Gray  has  been  appointed  by  the  United  States  Secretary  of 
Agriculture  as  assistant  expert  in  animal  nutrition  for  four  months  beginning  Decem- 
ber 20,  and  assigned  for  duty  in  connection  with  the  investigations  to  be  carried  on 
with  the  respiration  calorimeter. 

Tennessee  Station.— H.  A.  Morgan,  professor  of  zoology  and  entomology  in  the 
Louisiana  State  University  and  entomologist  of  the  experiment  station,  has  been 
chosen  director  of  the  Tennessee  Station. 

West  Virginia  Station. — Frank  H.  Grout  has  been  appointed  assistant  chemist  and 
will  devote  his  time  largely  to  work  for  the  State  geological  survey  under  the  direc- 
tion of  the  station  chemist. 

Wyoming  College  and  Station.— When  the  Wyoming  State  constitution  was  adopted 
in  1890  the  several  State  institutions  were  temporarily  located  for  a  period  of  ten 
years.  The  last  State  legislature  provided  that  the  question  of  permanent  location 
of  State  institutions  should  be  submitted  to  popular  vote,  and  by  the  recent  election 
the  State  University  has  been  permanently  located  at  Laramie.  The  question  of 
separating  the  agricultural  college  and  experiment  station  from  the  university  will 
again  come  before  the  legislature  this  winter,  and  it  is  hoped  that  final  disposition 
of  the  matter  may  be  made.  Because  of  the  high  altitude  of  the  experiment  station 
at  Laramie,  which  makes  its  conditions  different  from  those  of  any  other  station,  there 
is  a  strong  sentiment  in  favor  of  its  present  location. 

Referees  of  Official  Agricultural  Chemists. — The  referees  appointed  for  the  coming 
year  are  announced  as  follows:  Phosphwic  <t<-id,  E.  W.  Magruder,  Richmond,  Va.; 
nitrogen  determination,  F.  A.  Urner,  Geneva,  N.  Y.;  separation  of  nitrogenous  bodies, 
R.  Harcourt,  Guelph,  Canada  (milk  and  cheese  proteids);  potash,  G.  S.  Fraps,  Col- 
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lege  Station,  Tex.;  soils,  C.  G.  Hopkins,  Urbana,  111.;  dairy  products,  G.  E.  Patrick, 
Washington,  D.  C;  foods  and  feeding  stuffs,  J.  O.  La  Bach,  Lexington,  Ky.;  food 
adulteration,  W.  D.  Bigelow,  Washington,  D.  ('.;  sugar,  L.  S.  Munson,  Washington, 
D.  C. ;  tannin,  H.  C.  Reed,  Stamford,  Conn.;  insecticides,  B.  H.  Smith,  Washington, 
D.  C;  inorganic  plant  constitutents,  R.  W.  Thatclier,  Pullman,  Wash.;  medicinal  plant* 
and  drugs,  L.  F.  Kebler,  Washington,  D.  C. 

Following  are  the  associate  referees:  Phosphoric  acid,  J.  A.  Bizzell,  Ithaca,  X.  Y.; 
nitrogen  determination,  J.  H.  Gibboney,  Blacksburg,  Va.;  separation  of  nitrogenous 
bodies — meat  proteids,  W.  D.  Bigelow,  Washington,  D.  C,  and  vegetable  proteids, 
J.  S.  Chamberlain.  Washington,  I).  C. ;  potash,  A.  L.  Knisely,  Corvallis,  Oreg. ;  soils, 
R.  H.  Loughridge,  Berkeley.  Gal.;  dairy  products,  F.  W.  Woll,  .Madison,  Wis.;  foods 
and  feeding  stuffs,  J.  K.  Haywood,  Washington,  D.  C. ;  food  adulteration — colors, 
W.  G.  Berry.  Appraiser's  Office,  New  York,  N.  Y. :  saccharine  products  (including 
confectionery),  J.  Hortvet,  St.  Paul,  Minn.;  fruit  products,  J.  S.  Burd,  Moscow, 
Idaho;  wine,  G.  E.  Colby,  Berkeley,  Cal. ;  beer,  H.  E.  Barnard,  Concord,  N.  H.; 
distilled  liquors,  C.  A.  Crampton,  Washington,  D.  C. ;  vinegar,  Richard  Fischer, 
Madison.  Wis.;  flavoring  extracts,  E.  M.  Chace,  Washington,  D.  C. ;  spices,  A.  L. 
Winton,  New  Haven,  Conn.;  baking  powder  and  baking  chemicals,  R.  O.  Brooks, 
Trenton,  X.  J.;  meat  and  fish,  M.  E.  Jaffa,  Berkeley,  Cal.;  fats  and  oils,  L.  M. 
Tolman,  Washington,  D.  C. ;  dairy  products,  A.  E.  Leach,  Boston,  Mass.;  cereal 
products,  A.  McGill,  Ottawa,  Canada;  infants  and  invalids'  foods,  H.  W.  Wiley, 
Washington,  D.  C. ;  vegetables,  W.  X.  Berkeley,  San  Juan,  P.  R. ;  condiments  other 
than  spices,  J.  I).  Hird,  Washington,  D.  C. ;  cocoa  and  cocoa  products,  E.  X.  Eaton, 
Chicago,  111.;  tea  and  coffee,  H.  C.  Lythgoe,  Boston,  Mass.;  and  preservatives, 
W.  D.  Bigelow,  Washington,  D.  C. ;  sugar—  molasses  methods,  H.  E.  Sawyer,  Boston, 
Mass.;  special  analytical  methods,  C.  A.  Browne,  jr.,  Audubon  Park,  Xew  Orleans, 
La.;  tannin,  F.  P.  Yeitch,  Washington,  D.  C;  insecticides,  S.  Avery,  Lincoln,  Nebr.; 
inorganic  plant  constituents,  F.  T.  Shutt,  Ottawa,  Canada. 

International  Live  Stock  Exposition,  1904. — The  International  Live  Stock  Exposition 
was  held  in  Chicago  November  26  to  December  3,  and  in  all  essential  features  was 
even  more  successful  than  earlier  expositions.  The  exhibits  of  fat  stock,  breeding 
cattle,  sheep,  swine,  and  horses  were  very  fine.  Owing  to  the  danger  to  breeding 
classes  of  swine  from  hog  cholera,  the  exhibit  this  year  was  confined  to  fat  barrows, 
which  could  be  marketed  at  the  close  of  the  show,  an  innovation  which  seems  to 
have  been  regarded  with  much  favor  by  exhibitors.  As  is  generally  the  case,  the 
agricultural  colleges  and  experiment  stations  were  well  represented  in  the  list  of 
judges,  officials,  exhibitors,  and  in  other  ways. 

Prof.  C.  F.  Curtiss,  of  the  Iowa  Station,  one  of  the  directors  and  a  member  of  the 
executive  committee  of  the  association  having  the  management  of  the  show,  was  one 
of  the  judges,  as  were  also  Profs.  W.  L.  Carlyle,  J.  A.  Craig,  W.  A.  Henry,  G.  C. 
Humphrey,  and  W.  J.  Rutherford,  while  Drs.  G.  H.  Glover  and  A.  T.  Peters  were 
on  the  veterinary  board. 

The  numerous  entries  of  the  colleges  and  stations  resulted  in  a  large  number  of 
prizes.  In  the  college  competitions  special  prizes  were  offered  for  stock  from  the 
agricultural  colleges  and  experiment  stations,  and  there  were  entries  from  the  Iowa 
Agricultural  College  and  Station,  Minnesota  Experiment  Station,  Purdue  Univer- 
University  of  Xebraska,  and  University  of  Wisconsin.  The  Minnesota  Station  won 
first  prize  for  2-year-old  steers,  Purdue  University  second,  the  University  of  Nebraska 
third,  and  the  Iowa  Agricultural  College  fourth.  For  yearlings,  the  Iowa  Agricul- 
tural College  won  first  and  third  prizes,  the  University  of  Xebraska  second,  and 
Purdue  University  fourth.  For  the  calves,  Iowa  Agricultural  College  won  first  and 
third,  Purdue  University  second,  and  the  University  of  Minnesota  fourth  prize. 
Clear  Lake  Jute  Xo.  2,  of  the  University  of  Minnesota,  was  champion,  while  the 
Iowa  College  was  given  first  place  for  a  herd  of  3. 
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In  the  college  sheep  classes  the  University  of  Wisconsin  won  first,  second,  and 
third  prizes  for  pure-breds,  grades,  and  crossbred  wethers  a  year  old  and  under  2 
years.  It  also  took  first,  second,  and  third  prizes  for  wether  lambs,  and  a  special 
prize  for  the  best  5  wethers  under  2  years  old,  and  showed  the  champion  wether. 

In  the  college  swine  show  the  Iowa  Agricultural  College  won  first  and  third  prizes, 
and  the  Minnesota  Experiment  Station  second,  for  barrows  under  12  months  old, 
while  the  former  institution  also  received  a  prize  for  the  best  5  barrows  under  2  years 
old,  and  the  barrow  championship. 

The  colleges  and  stations  also  won  a  number  of  prizes  in  the  classes  open  to  all 
competitors.  In  the  fat-stock  class  the  grand  championship  was  for  the  third  con- 
secutive year  awarded  to  a  college  or  station  exhibitor,  the  University  of  Minnesota 
winning  with  the  2-year-old  Aberdeen-Angus  steer,  Clear  Lake  Jute  No.  2,  which  was 
last  year  reserve  champion,  and  was  champion  over  all  breeds  as  a  calf.  As  noted 
above,  he  was  also  champion  in  the  college  exhibit.  He  was  bought  at  auction  by 
the  Minnesota  Station  for  about  $600,  and  was  fattened  at  the  station,  the  ration  con- 
sisting of  grain  with  roots  and  coarse  fodder  and  pasturage  during  a  part  of  the  time. 
His  weight  on  December  1,  1903,  was  1,620  lbs.,  and  on  October  11,  1904,  it  was 
1,790  lbs. 

Of  the  prizes  for  steers  of  different  breeds  and  ages,  the  Iowa  College  won  a  first  and 
a  fifth  prize  for  Shorthorns,  a  first  for  Herefords,  and  a  third  for  Galloways.  The 
Minnesota  Station  won  a  fifth  prize  for  Herefords  and  Purdue  University  a  fourth 
for  the  same  breed.  In  the  grades  and  crosses  class,  the  first  prize  for  2-year-olds 
was  awarded  to  the  Indiana  Station,  second  to  the  Nebraska  Station,  and  fifth  to  the 
Iowa  College.  In  the  senior  yearlings  class  the  Nebraska  Station  won  fifth  prize. 
In  junior  yearlings,  the  first  and  second  prizes  were  awarded  to  the  Iowa  College. 
In  the  junior  calf  class,  the  Iowa  Station  received  first  and  the  Minnesota  Station 
second  prize. 

In  the  dressed-carcass  lots,  the  second,  third,  and  fourth  prizes  for  2-year-olds 
were  awarded  to  the  Minnesota  Experiment  Station  and  the  first  prize  for  yearlings 
to  the  Iowa  Agricultural  College. 

For  pure-bred  fat  sheep,  the  University  of  "Wisconsin  received  a  second  prize  for 
Shropshires;  a  second,  third,  and  fifth  for  Southdowns;  a  second  for  Hampshires, 
and  2  firsts  and  1  second  for  Cheviots,  as  well  as  the  championship  for  a  wether  of 
this  breed.  In  the  grades  and  crosses  class  the  same  institution  received  2  first 
prizes,  4  seconds,  2  fourths,  and  2  fifths,  as  well  as  a  first  prize  and  the  grand  cham- 
pionship for  a  pen  of  5  wethers.  In  this  class  the  Minnesota  Station  received  2 
fourth  prizes.  The  Iowa  College  received  a  prize  for  a  carload  lot  of  native  wethers 
1  to  2  years  old. 

In  the  display  of  fat  barrows,  the  Iowa  Station  took  first,  second,  and  third  prizes 
on  Berkshires,  as  well  as  all  the  prizes  for  which  it  competed  in  the  Chester  White 
class,  and  prizes  for  large  Yorkshires,  of  which  it  was  the  only  exhibitor.  This 
station  was  also  awarded  a  grand  championship  in  the  Berkshire  class  of  barrows  of 
300  lbs.  or  over.  This  hog  was  later  made  grand  champion  of  all  breeds,  and 
was  shipped  back  to  the  Iowa  College  to  serve  as  a  model  in  class  work.  The  Minne- 
sota Station  won  a  third  prize  in  the  Berkshire  class,  as  well  as  prizes  for  Tam- 
worths,  in  which  class  it  was  the  only  exhibitor.  The  Iowa  Station  won  three 
second  and  the  Minnesota  Station  a  third  prize  for  pens  of  5  barrows  in  the  Berk- 
shire classes.  The  Iowa  College  won  first  and  third  prizes  for  dressed  carcasses 
weighing  300  lbs.  or  over  and  a  second  prize  for  carcasses  weighing  200  to  300  lbs. 

The  University  of  Illinois  did  not  enter  live  stock  for  prizes,  but  showed  a  special 
exhibit  of  market  classes  of  cattle,  which  was  a  collection  of  carefully  chosen  animals 
illustrating  all  the  classes  of  cattle  definitely  recognized  in  the  current  market  quota- 
tions. Above  each  animal  was  a  placard  showing  its  class  and  giving  a  description 
of  the  type.     This  exhibit  excited  much  interest. 
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Large  numbers  of  students  from  the  agricultural  colleges  were  present,  and  a 
meeting  of  the  American  Federation  of  Agricultural  Students  was  held  on  the  evening 
of  November  29. 

The  student  stock-judging  contest,  the  fifth  annual  competition,  took  place  on 
November  26,  and  was  participated  in  by  the  Iowa,  Kansas,  Michigan,  Ontario,  and 
Texas  agricultural  colleges  and  by  the  universities  of  Minnesota  and  Ohio.  This  year 
the  contest  was  divided  into  2  sections,  one  for  cattle,  sheep,  and  hogs,  and  the 
other  for  horses.  The  Ohio  students  won  the  Spoor  trophy  for  the  best  work  in 
judging  cattle,  sheep,  and  swine,  the  Texas  team  ranking  second.  The  Spoor  trophy 
for  horse  judging  fell  to  the  Iowa  College,  the  Ontario  team  ranking  next,  Cash  prizes 
aggregating  $500,  offered  by  one  of  the  Chicago  commission  firms,  were  awarded  to 
individual  members  of  the  competing  teams  making  the  highest  score  of  points, 
W.  A.  Martin,  of  Ohio,  receiving  first  prize  and  W.  C.  McKillican,  of  Ontario,  second. 

On  November  28  a  corn-judging  contest  was  held  for  a  fine  bronze  trophy,  offered 
by  A.  E.  Cook,  of  Iowa,  which  was  open  to  all  college  students.  The  only  institu- 
tions participating  were  the  Iowa  and  Kansas  colleges,  first  place  being  awarded  to 
the  Kansas  team.  The  competitors  were  given  5  samples  of  corn  each,  made  up 
of  10  ears,  3  samples  to  be  judged  as  pure-bred  types  and  2  as  corn  best  suited  for 
farmers'  needs  regardless  of  types.  The  competitors  were  required  to  select  the 
first,  second,  and  third  best  ears  and  give  reasons  for  the  selections  made. 

The  annual  meeting  of  the  International  Live  Stock  Association  was  held  in  the 
Assembly  Hall  of  the  Pedigree  Record  Building  on  Monday,  November  28,  and  was 
largely  attended.  An  address  was  delivered  by  Dr.  A.  B.  Storms,  president  of  the 
Iowa  Agricultural  College,  on  the  Economics  of  Modern  Industry,  special  stress 
being  laid  on  the  live-stock  exhibit  as  a  factor  in  education. 

The  enthusiasm  manifested  at  the  meeting  and  the  sums  of  money  pledged  indi- 
cate that  the  much-needed  colosseum  will  be  built,  so  that  the  international  live-stock 
shows  may  be  held  in  the  future  under  much  better  surroundings  than  at  present. 

Prof.  J.  L.  Budd.— Prof.  Joseph  L.  Budd,  of  Iowa,  who  died  at  Phoenix,  Ariz., 
November  20,  was  a  pioneer  in  horticultural  instruction.  He  was  one  of  the  very 
first  to  occupy  a  chair  in  that  subject  after  it  was  given  a  separate  place  in  the  agri- 
cultural curriculum,  and  for  23  years  he  remained  at  the  head  of  the  horticultural 
department  of  the  Iowa  Agricultural  College,  retiring  in  1898  as  professor  emeritus. 

Previously  a  successful  nurseryman,  whose  writings  had  given  him  wide  reputa- 
tion, he  brought  to  his  college  position  a  clear  insight  into  the  possibilities  of  western 
horticulture,  which  enabled  him  to  become  a  leader  in  establishing  fruit  growing  in  a 
country  where  the  early  indications  foreshadowed  failure.  The  varieties  and  meth- 
ods which  had  succeeded  in  the  East  were  found  valueless  in  that  country  subject  to 
periods  of  drought  in  summer  and  extreme  cold  in  winter.  The  whole  system  of 
fruit  growing  had  to  be  revolutionized. 

Professor  Budd  was  among  the  first  to  advocate  the  value  of  Russian  fruits  for  the 
West,  and  was  instrumental  in  securing  the  importation  of  many  scions  of  these  fruits 
between  1875  and  1880.  In  1882  he  made  an  extended  visit  to  Russia  and  Northern 
Europe,  securing  for  importation  numerous  varieties  of  apples,  pears,  plums,  forest 
trees,  ornamental  shrubs,  etc.,  which  eventually  were  widely  introduced  throughout 
the  State  and  in  the  Northwest,  These  importations  have  infused  an  element  of 
hardiness  into  the  fruits  of  that  section,  and  considerably  extended  the  limits  of  suc- 
cessful fruit  culture,  besides  adding  greatly  to  the  arboriculture  of  the  region. 

Professor  Budd  was  for  18  years  secretary  of  the  Iowa  State  Horticultural  Society, 
whose  reports  contained  many  of  his  writings;  and  was  joint  author  with  his 
former  pupil,  Prof.  N.  E.  Hansen,  of  the  American  Horticultural  Manual,  a  com- 
prehensive two-volume  work  published  in  1902-3.  He  had  been  in  failing  health 
for  several  years  past,  and  had  spent  his  winters  South.  His  death  was  due  to  a 
general  breakdown,  from  which  at  his  age  (nearly  70)  he  was  unable  to  rally. 
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Death  of  Director  Wilfarth. — Hermann  Wilfarth,  director  of  the  agricultural  experi- 
ment station  at  Bernburg,  Germany,  died  November  27,1904.  He  was  for  many 
years  assistant  to  Prof.  H.  Hellriegel  at  the  Bernburg  Station,  and  was  associated 
with  him  in  the  classic  investigations  on  the  nitrogen  feeding  of  Graminese  and 
Leguminosse,  published  in  November,  1888,  in  which  the  assimilation  of  the  free  ni- 
trogen of  the  air  by  leguminous  plants  in  symbiosis  with  root  tubercle  bacteria  was 
first  clearly  demonstrated  and  explained.  He  was  also  associated  with  Hellriegel  in 
the  development  of  his  system  of  sand-culture  experiments,  and  had  charge  of  many 
of  the  details  of  the  experiments.  Upon  the  death  of  Hellriegel,  in  1895,  he  succeeds! 
him  as  director  of  the  station,  and  has  continued  the  study  of  the  fertilizer  require- 
ments of  plants  in  pot  cultures.     He  was  born  in  Hamburg  May  21, 1853. 

Prof.  Selim  Lemstrom. — The  issue  of  Nature  for  December  8  contains  an  obituary 
note  upon  Prof.  Karl  Selim  Lemstrom,  of  Finland,  the  widely  known  physicist  and 
meteorologist,  whose  death  occurred  October  2.  Professor  Lemstrom 's  name  is  a 
familiar  one  to  the  readers  of  this  journal,  where  his  work  of  agricultural  interest 
has  been  frequently  noted.  He  made  an  interesting  study  of  night  frosts  and  the 
means  of  preventing  their  devastations  by  artificial  clouds  of  smoke,  for  the  produc- 
tion of  which  he  devised  torches  or  tubes  of  peat.  His  wTork  on  this  subject  was 
extended  by  other  investigators  to  several  countries.  He  also  made  important  exper- 
iments on  the  influence  of  electricity  on  plant  growth,  and  several  of  his  papers 
upon  that  subject  have  been  abstracted  in  the  Record. 

Miscellaneous. — A  note  in  Nature  states  that  in  the  sale  of  Chartley  Park,  Stafford- 
shire, the  remnant  of  the  celebrated  herd  of  white  cattle  which  have  been  kept  on 
this  estate  for  the  last  700  years,  did  not  go  with  the  park,  and  will  consequently 
come  under  a  separate  ownership.  Much  regret  is  expressed  at  this,  and  it  is  hoped 
that  they  will  be  given  a  safe  home  by  their  new  owner  where  they  will  flourish  and 
increase.  The  herd  is  believed  to  be  reduced  to  9  head,  and  it  is  pointed  out  that 
the  capture  of  these  by  the  new  owner  will  be  no  easy  task.  In  commenting  upon 
the  herds  of  wild  cattle  in  various  British  parks,  it  is  stated  that  these  were  long  con- 
sidered to  be  direct  descendants  of  the  wild  aurochs,  but  "it  is  now  generally 
admitted  (largely  owing  to  the  writings  of  Mr.  Lydekker)  that  they  are  derived 
from  domesticated  albino  breeds  nearly  allied  to  the  Pembroke  and  other  black 
Welsh  strains,  some  of  which  show  a  marked  tendency  to  albinism.  This  viewT,  as 
pointed  out  by  a  writer  in  the  Times  of  November  29,  is  strongly  supported  by  the 
fact  that  the  Chartley  cattle  frequently  produce  black  calves.  The  theory  advocated 
by  a  later  writer  in  the  same  journal  that  the  British  park  cattle  are  the  descendants 
of  a  white  sacrificial  breed  introduced  by  the  Romans  rests  upon  no  solid  basis." 

A  yearbook  of  plant  diseases  has  been  established  in  Russia  under  the  Imperial 
Botanical  Garden.  This  is  based  largely  on  the  correspondence  which  comes  to  the 
garden,  and  the  reports  of  a  large  number  of  voluntary  observers  who  send  in  sam- 
ples of  the  diseased  material  and  information  concerning  the  distribution  of  the 
disease.  The  yearbook  for  1903,  which  has  been  issued,  contains  descriptions  of 
these  diseases,  the  extent  of  their  ravages,  and  means  of  combating  them.  The 
work  is  directly  under  the  charge  of  the  Central  Phytopathological  Station. 

Prof.  Willet  M.  Hays,  of  the  Minnesota  College  and  Station,  entered  upon  his 
duties  as  Assistant  Secretary  of  this  Department  with  the  beginning  of  the  new  year. 
He  has  been  granted  leave  of  absence  by  the  Minnesota  institution. 

E.  H.  Webster,  a  graduate  of  the  Kansas  Agricultural  College,  and  for  a  time  an 
assistant  in  dairying  in  that  institution,  has  been  appointed  chief  of  the  Dairy  Divi- 
sion in  this  Department,  Mr.  Webster  was  formerly  connected  with  the  Division  as 
dairy  inspector. 

Dr.  F.  Nobbe,  professor  of  botany  and  plant  physiology  in  the  Forest  Academy  at 
Tharand,  Germany,  has  retired. 
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The  statistics  relating  to  the  students  in  agriculture  at  the  agricul- 
tural colleges  of  this  country  permit  of  some  interesting  deductions  as 
to  the  attendance  and  the  teaching  force.  These  statistics  have  just 
been  compiled  by  this  Office  from  returns  made  by  the  colleges  to  the 
Bureau  of  Education. 

Forty-four  institutions  report  a  total  enrollment  of  2,904  students 
in  agriculture  and  horticulture.  This  number  includes  only  those 
taking  these  subjects  in  the  collegiate  course.  It  does  not  include  the 
short-course  students,  who  numbered  last  year  over  six  thousand,  or 
the  students  in  agriculture  in  the  preparatory  or  high  school  courses. 
Michigan  reports  148  agricultural  students,  Illinois  160,  Massachu- 
setts 181,  Kansas  198,  Missouri  200,  South  Carolina  232,  Mississippi 
271',  and  Iowa  357.  Twenty-eight  colleges  report  less  than  fifty  stu- 
dents in  these  subjects,  twenty  less  than  twent}r-five  students,  and 
eleven  colleges  ten  students  or  under. 

The  method  of  classifying  the  students  at  various  institutions  does 
not  make  the  figures  entirely  comparable,  the  requirement  at  several 
colleges  that  all  students  take  agriculture  during  the  first  year  or  two 
making  the  apparent  number  of  students  in  that  course  relatively 
large.  The  grade  of  instruction  at  the  different  institutions  also  varies 
considerably.  However,  these  figures  are  the  best  obtainable  under 
the  circumstances,  and  are  taken  as  reported  by  the  various  institutions. 

The  numbers  of  instructors  in  agriculture  and  horticulture  in  the 
different  colleges  show,  as  might  be  expected,  very  wide  variation. 
This  enumeration  has  been  confined  merely  to  the  instructors  in  the 
teaching  departments  of  agriculture  and  horticulture  (not  the  college 
of  agriculture),  and  includes  the  teachers  in  such  branches  as  agron- 
omy, animal  industry,  dairying,  soils,  and  forestry.  Instructors  in 
agricultual  cheniistn7,  agricultural  botany,  and  other  sciences  related 
to  agriculture  are  not  included  in  this  statement,  nor  are  the  emeritus 
professors,  the  idea  being  to  get  at  the  provision  made  in  the  various 
institutions  for  the  teaching  of  the  agricultural  and  horticultural 
branches  themselves. 
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This  summary  shows  that  there  are  at  present  268  instructors  who 
may  be  credited  to  those  departments,  an  average  of  5.7  officers  to  an 
institution.  But  in  thirty-one  colleges  the  number  is  below  this  aver- 
age, and  in  only  sixteen  is  it  equal  to  or  above  it.  As  a  matter  of  fact, 
the  average  would  be  material^  lower  were  it  not  for  some  six  or 
eight  institutions  which  have  a  sufficiently  large  number  of  instructors 
to  place  them  in  a  class  by  themselves.  Several  colleges  have  only  a 
single  instructor  for  these  subjects,  and  often  he  has  teaching  work  in 
other  branches  or  duties  in  the  experiment  station.  More  than  half 
of  the  colleges  have  from  three  to  five  men  in  these  two  departments, 
while  eight  institutions  have  from  eight  to  twelve  men.  Cornell  Uni- 
versity lists  fifteen  instructors  in  these  departments,  Iowa  twenty,  and 
Illinois  twenty-one,  while  Wisconsin  heads  the  list  with  twenty-three, 
although  several  of  this  number  are  obviously  employed  for  the  short- 
course  work. 

These  numbers  include  not  only  the  professors  in  the  branches  of 
agriculture  and  horticulture,  but  the  assistants  and  instructors  as  well. 
Considering  the  number  of  men  which  the  leading  colleges  now  regard 
as  necessary  to  represent  the  more  general  divisions  of  the  subject,  it 
will  be  seen  that  a  relatively  small  number  of  colleges  have  what  can 
be  regarded  as  a  strong  agricultural  faculty,  or  have  made  great 
progress  in  diversifying  the  subject  in  the  direction  of  providing  assist- 
ant professors  or  instructors  in  its  various  branches. 

A  study  of  the  relation  between  the  teaching  force  in  agriculture 
and  horticulture  and  the  number  of  students  in  these  subjects  brings 
out  some  interesting  points,  both  in  relation  to  the  different  agri- 
cultural colleges  and  to  other  departments  of  these  and  similar 
institutions. 

Excluding  three  colleges  for  which  the  returns  are  incomplete,  the 
general  average  the  country  over  is  a  little  over  ten  students  to  an 
instructor  in  agriculture  and  horticulture.  But  the  variation  is  very 
wide.  At  several  institutions  there  are  only  two  or  three  students  for 
each  instructor  in  those  subjects,  while  in  Illinois  there  are  eight,  in 
Michigan  thirteen,  in  Iowa  eighteen,  in  Oregon  and  Texas  twenty,  in 
Missouri  twenty-two,  in  Massachusetts  thirty-six,  in  South  Carolina 
forty-six,  and  in  Mississippi  sixty-eight  agricultural  students  for  each 
instructor.  At  eighteen  colleges  there  are  ten  or  more  students  to 
each  instructor  in  these  branches. 

Taking  all  departments  of  the  colleges  of  agriculture  and  mechanic 
arts,  and  considering  all  courses  except  the  short  and  preparatory 
courses,  there  is  an  average  of  almost  exactly  ten  students  to  each 
officer  of  the  college,  or  the  same  number  as  given  above  for  the 
departments  of  agriculture  and  horticulture.  The  proportion  at  the 
Massachusetts  Institute  of  Technology,  which  embraces  the  mechanic 
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arts  without  the  agriculture,  is  eight  students  to  each  instructor,  taking 
the  whole  institution. 

An  article  in  a  recent  issue  of  Sou  net  gives  returns  for  twenty-one 
of  the  leading  American  universities  showing  the  number  of  students 
and  instructors,  and  the  relative  proportion  between  them  in  each  case. 
The  range  of  the  latter  is  from  one  instructor  to  4.74  students  (Johns 
Hopkins)  to  1:17.45  (Missouri  University)  and  1:18.63  (Minnesota 
University).  The  average  for  the  twenty-one  institutions  is  one 
instructor  to  ten  students,  which,  curiously  enough,  agrees  with  the 
relation  of  students  to  instructors  in  agriculture  and  horticulture. 

Several  of  the  universities  mentioned  have  colleges  of  agriculture 
connected  with  them,  and  in  every  such  ease  but  one  the  relation  of 
students  to  instructors  is  larger  in  the  university  than  in  agriculture 
and  horticulture.  Missouri  is  the  exception,  with  17.45  students  to 
each  instructor  for  the  whole  university,  and  twenty-two  to  one  in 
agriculture  and  horticulture.  For  the  University  of  Illinois  the  pro- 
portion is  one  instructor  to  8.85  students,  and  in  agriculture  and  hor- 
ticulture one  to  eight. 

The  above  relationships  are  given  as  illustrating  conditions  which 
exist,  and  not  as  a  statement  of  the  needs  of  the  instruction  force  in 
agriculture.  The  number  of  students  to  be  taught  at  any  given  time 
is  not  regarded  as  the  proper  basis  for  determining  the  strength  of  the 
teaching  force,  if  the  subject  of  agriculture  is  to  be  properly  devel- 
oped in  the  institution;  but  it  has  so  frequently  been  the  basis  of  con- 
tention on  the  part  of  college  officers  that  it  is  interesting  to  see  how 
it  has  actuall}*  worked  out. 

The  average  derived  above  of  one  instructor  to  ten  students,  repre- 
senting as  it  does  all  departments  of  the  twent}T-one  universities  cited 
and  the  colleges  of  agriculture  and  mechanic  arts  as  a  whole,  may 
fairly  be  applied  to  any  single  department  or  group  of  departments. 
Hence  it  may  be  used,  as  it  was  above,  as  a  basis  of  comparison  in  the 
case  of  the  departments  of  agriculture  and  horticulture,  considering 
these  two  together;  for  surely  no  one  will  contend  that  a  smaller 
instruction  force  in  proportion  to  the  students  to  be  taught  is  needed 
in  those  departments  than  in  others  where  less  laboratory  and  practi- 
cum  work  are  involved. 

At  eighteen  agricultural  colleges  the  number  of  instructors  in  agri- 
culture and  horticulture  is  less  than  one  instructor  to  ten  students, 
i.  e.,  the  instruction  force  is  below  the  above  average.  In  fifteen  of 
these  cases  there  are  five  or  less  instructors  in  the  departments  of 
agriculture  and  horticulture,  the  average  for  these  fifteen  being  3.8 
instructors.  In  all  of  these  institutions  several  of  the  instructors  are 
also  carrying  important  departments  in  the  experiment  station,  the 
directorship  often  being  included.     Evidently  in  these  cases  insuffi- 
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cient  provision  has  been  made  for  teaching-  the  subject,  in  comparison 
with  other  departments,  although  there  has  been  demand  for  agricul- 
tural instruction.  Here  the  contention  does  not  hold  that  the  teaching 
force  is  small  because  of  a  small  demand. 

At  eighteen  institutions,  on  the  other  hand,  there  are  only  five  or 
less  students  to  each  instructor  in  agriculture  and  horticulture.  This 
apparently  favorable  condition  is  not  always  an  indication  that  the 
subject  has  been  developed,  for  in  nine  cases  this  proportion  is  found 
to  be  accompanied  by  both  a  small  teaching  force  and  a  small  number  of 
students  (ten  or  less).  In  other  words,  there  has  been  little  provision 
and  little  resulting  demand.  In  one  or  two  cases  the  disproportion 
may  be  ascribed  to  a  considerable  increase  in  the  teaching  force  during 
the  past  year  or  two,  from  which  there  has  hardly  been  time  to  realize 
a  proportionate  increase  in  attendance. 

While,  therefore,  there  are  difficulties  in  making  comparisons  of 
this  sort,  it  appears  evident  that  a  considerable  number  of  institu- 
tions located  in  agricultural  communities  have  not  yet  made  adequate 
provision  in  the  teaching  force  for  agriculture  and  horticulture.  On 
the  one  hand  the  number  of  students  to  the  teaching  force  is  dispro- 
portionately large  at  man}r  institutions,  due  to  the  fact  that  the  teach- 
ing force  has  not  developed  in  proportion  to  the  demands  for  instruction. 
On  the  other  hand  there  are  a  considerable  number  of  institutions 
where  the  teaching  force  has  remained  very  low  and  the  attendance 
likewise. 

If  these  figures  suggest  anything,  they  suggest,  as  Dean  Davenport 
said  at  the  Des  Moines  meeting,  that  the  number  of  students  to  be 
taught  at  a  given  time  is  not  the  proper  basis  on  which  to  build  up  an 
agricultural  faculty.  The  subject  itself  should  be  the  unit,  and  suffi- 
cient instructors  should  be  provided  to  develop  it  and  make  it  attract- 
ive. The  contention  that  more  instructors  are  not  needed  until  there 
is  more  demand  for  instruction  is  not  believed  to  be  sound  or  reason- 
able; and  the  inference  from  it  that  these  instructors  will  be  supplied 
when  the  demand  has  asserted  the  need  of  them  is  evidently  not  borne 
out  by  the  returns  given  above,  probably  because  when  the  time  came 
there  was  lack  of  funds.  This  view  point,  it  is  believed,  has  done  more 
than  any  other  single  thing  to  obscure  the  needs  of  the  agricultural 
departments  and  to  retard  their  development. 

The  development  of  agricultural  education  has  proceeded  slowly, 
and  interest  and  confidence  in  it  have  been  won  by  persistent  and 
patient  labor.  The  agricultural  course  requires  special  attention  from 
the  instructors  in  that  department  to  popularize  it  and  to  secure  the 
confidence  of  the  farmers  in  it.  It  has  been  suggested  that  interest  in 
this  department  of  the  colleges  is  usually  found  to  be  about  in  propor- 
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tion  to  the  number  of  instructors,  and  within  certain  limits  this  is 
believed  to  be  true.  If  a  student  upon  entering  college  finds  scanty 
provision  made  for  instruction  in  agriculture,  whereas  other  depart- 
ments are  well  equipped  and  offer  greater  inspiration  for  work,  he  is 
quite  likely  to  drift  over  into  those  other  courses,  or  take  only  a  half- 
hearted interest  in  his  work;  and  he  certainly  will  not  become  an 
ardent  missionary  for  the  agricultural  course  of  that  college  after  he 
graduates  and  goes  forth  to  his  life  work. 

The  spectacle  of  the  college  with  a  goodly  number  of  students  in 
agriculture  still  clinging  to  the  single  "professor  of  agriculture,"  who 
perhaps  divides  his  time  with  the  experiment  station  and  farmers' 
institute  work,  is  not  inspiring  or  one  for  any  State  to  be  proud  of  in 
this  day.  Every  agricultural  State  should  have  progressed  beyond 
that  stage,  and  if  it  has  not  is  it  any  surprise  that  it  finds  little  demand 
for  agricultural  education? 

We  are  making  much  progress  in  working  out  the  methods  of  teach- 
ing agriculture,  and  in  giving'  it  pedagogic  form;  and  a  number  of 
States  are  making  encouraging  progress  in  differentiating  the  teaching 
force  and  in  training  specialists  for  various  branches  of  the  subject. 
The  example  of  the  institutions  which  have  thus  developed  and  differ- 
entiated the  subject  has  had  a  great  influence  in  giving  dignity  and 
respect  to  that  course,  in  arousing  the  interest  and  securing  the  confi- 
dence of  farmers,  and  in  placing  agricultural  instruction  on  a  higher 
plane.  But  we  can  not  claim  as  a  whole  to  have  done  the  subject  full 
credit  yet,  or  to  have  placed  the  course  on  a  par  with  some  others  in 
the  institution.  The  need  for  men  of  agricultural  training,  and  the 
generally  favorable  public  sentiment  at  present,  give  agriculture  a 
strong  claim  for  support. 

The  work  of  the  experiment  stations  is  judged  quite  largely  by 
the  outside  public  through  their  publications.  These  have  changed  in 
many  ways  since  the  stations  were  organized.  They  have  been  sys- 
tematized and  improved  in  general  appearance,  they  are  confined  more 
largely  to  reports  of  investigation  and  experiment,  and  the  work  which 
they  report  is  unmistakably  higher  in  general  character,  indicating 
that  more  intricate  problems  are  now  commanding  attention. 

But  the  number  of  bulletins  and  reports  issued  by  the  stations  has 
not  changed  materially  in  the  past  decade.  In  a  way  this  is  a  good 
indication,  for  it  suggests  what  observation  confirms,  that  closer  atten- 
tion is  being  paid  to  investigation  and  less  to  compiling  what  has 
already  been  known.  As  a  matter  of  fact,  station  men  are  now  so 
occupied  with  their  researches  and  experiments  that  very  many  of 
them  find  difficulty  in  getting  time  for  writing  bulletins.  Further- 
more, the  expense  for  printing  and  mailing,  where  there  are  no 
special  funds  for  this,  has  about  reached  the  maximum  which  the 


530  EXPERIMENT    STATION    RECORD. 

stations  feel  they  can  afford,  without  crippling  some  lines  of  research 
for  which  there  is  pressing  need.  There  is  hardly  a  station  whose 
publications  are  not  paid  for  by  the  State  that  does  not  have  to  -with- 
hold material  from  publication  for  lack  of  funds,  and  this  is  one  of 
the  places  where  relief  is  much  needed. 

While  the  number  of  bulletins  and  reports  issued  by  the  stations 
has  remained  practically  the  same  for  ten  years  past,  the  combined 
mailing  list  has  increased  more  than  one-third,  necessitating  a  corres- 
ponding increase  in  the  size  of  the  editions.  The  list  now  aggregates 
685,300  names.  It  varies  greatly,  of  course,  ranging  from  1,500  in 
the  case  of  the  Alabama  Canebrake  Station,  to  45,000  in  the  case  of 
the  Ohio  Station  and  45,500  in  the  case  of  the  New  York  State  Station. 
The  Michigan  Station  has  35,000,  Massachusetts  32,000,  North  Caro- 
lina 20,000,  and  Illinois  over  25,000;  while  Kansas,  Mississippi, 
Nebraska,  Oklahoma,  and  Texas  each  have  20,000  or  over.  Thirty- 
six  of  the  stations  have  from  9,000  to  10,000  names  or  over,  and 
twenty-three  stations  have  over  12,000  names  on  their  mailing  lists. 
The  average  for  all  the  experiment  stations,  excluding  one  small 
station  which  has  no  regular  mailing  list,  is  considerably  over  13,000 
names. 

During  the  past  fiscal  year  the  stations  issued  393  bulletins  and 
reports,  exclusive  of  circulars,  pamphlets,  newspaper  bulletins,  and 
the  like.  These  regular  publications  aggregated  15,093  pages  oi  ...ut- 
ter, which,  considering  their  general  character,  represent  a  very  cred- 
itable contribution  to  the  sum  of  agricultural  information.  The 
aggregate  number  of  these  bulletins  and  reports  distributed  to  persons 
on  the  mailing  lists  was  approximately  six  and  one-half  million  copies 
during  the  year.  This  does  not  include,  of  course,  the  very  considera- 
ble number  sent  out  by  every  station  to  applicants  not  on  their  regular 
mailing  lists,  nor  does  it  include  the  newspaper  bulletins  issued  in 
considerable  numbers  by  several  of  the  stations,  or  other  more  fugi- 
tive publications  for  which  we  have  no  returns.  Nineteen  circulars 
were  issued  in  an  aggregate  edition  of  322,000  copies. 

When  it  is  considered  that  in  addition  to  these  publications  and  to 
responding  to  a  large  and  increasing  correspondence,  experiment  sta- 
tion men  last  year  devoted  2,131  days  to  farmers7  institute  work,  and 
gave  instruction  in  various  branches  of  agriculture  to  about  10,000 
students,  it  will  be  seen  that  as  an  agency  for  the  dissemination  of 
information  relating  to  improved  methods  of  agriculture  and  the  prog- 
ress of  agricultural  investigation,  the  experiment  stations  of  this 
countiy  are  a  very  potent  factor,  and  are  in  a  position  to  wield  a  very 
broad  influence  for  good. 
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NEW  AGRICULTURAL  BUILDING  AT  THE  NORTH  CAROLINA 
COLLEGE  OF  AGRICULTURE  AND  MECHANIC  ARTS. 

A  new  building,  to  be  known  as  Agricultural  Hall  (PI.  I),  is  in  process 
of  erection  at  the  North  Carolina  College  of  Agriculture  and  Mechanic 
Arts,  which  will  mark  a  noteworthy  step  in  the  development  of  agri- 
cultural  instruction  at  the  college.  It  will  be,  when  completed,  one  of 
the  largest  and  best  equipped  agricultural  buildings  in  the  South.  It 
will  place  the  agricultural  department  of  the  college  on  a  par  with  any 
in  the  institution,  and  will  add  very  materially  to  its  facilities  for 
instruction.  The  steady  growth  of  interest  in  the  agricultural  courses, 
which  has  been  going  on  within  the  past  few  years,  has  made  these 
added  facilities  a  necessity. 

The  new  building  is  designed  to  be  the  central  feature  of  a  new 
group  of  buildings  which  are  in  contemplation,  viz,  a  main  stock  barn, 
a  veterinary  building,  a  horticultural  building,  a  building  for  agricul- 
tural engineering,  and  a  dormitory  for  agricultural  students.  These 
will  be  located  in  accordance  with  a  general  plan  which  has  been  pre- 
pared by  a  landscape  architect  for  the  further  development  of  the 
grounds  of  the  institution. 

The  agricultural  building  will  make  provision  for  the  administrative 
offices  of  the  department  of  agriculture,  and  will  include  class  rooms 
and  laboratories  for  the  departments  of  agronomy,  animal  husbandry, 
dairying,  veterinary  science,  and  biology  in  the  college.  It  will  also 
provide  improved  facilities  for  such  college  officers  as  are  connected 
with  the  experiment  station,  for  whose  station  work  special  research 
laboratories  and  other  rooms  are  set  apart. 

The  building  will  have  a  frontage  of  208  feet  by  a  depth  of  74  feet, 
and  will  be  two  stories  high  above  a  basement  of  full  height,  and  amply 
lighted.  In  effect,  therefore,  it  will  be  a  three-story  building.  The 
basement  floor  (PI.  II)  will  be  devoted  to  the  departments  of  animal  hus- 
bandry and  daiiying,  with  a  large  live  stock  judging  room,  rooms  for 
farm  butchering,  butter  and  cheese  rooms,  etc.  There  will  be  a  refrig- 
erating plant  for  cooling  six  separate  cold-storage  rooms  to  different 
temperatures. 

The  first  floor  (PI.  Ill)  will  contain  a  laboratory  and  class  rooms  for  soil 
physics,  an  agronomy  laboratory,  a  farm  machinery  room,  and  a  dairy 
laboratory  and  class  room.     There  will  also  be  a  library  connecting 
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with  a  students'  meeting  room,  and  offices  for  the  professor  of  agri- 
culture and  the  farm  superintendent.  The  second  floor  (PI.  IV)  will  be 
devoted  mainly  to  botany,  veterinary  science,  and  bacteriology.  There 
will  he  botanical,  bacteriological,  plant  disease,  and  physiological  labo- 
ratories, class  rooms  for  veterinary  science,  botany,  and  zoology  and 
physiology,  together  with  a  veterinary  pharmacy,  incubator  rooms, 
storerooms,  and  offices. 

An  elevator  extends  from  the  basement  to  the  second  story,  and  a 
fireproof  vault  is  provided  on  the  main  floor.  The  class  rooms  for 
veterinar}7  science  and  botany  on  the  second  floor  are  so  arranged  that 
the}7  may  be  thrown  together,  providing  a  large  lecture  room  for  public 
gatherings. 

The  building  is  constructed  of  buff  pressed  brick  and  granite.  It 
has  a  roof  of  red  tile,  and  all  outside  metal  work  is  of  copper.  The 
inside  walls  are  of  face  brick,  painted,  and  the  building  is  of  slow- 
burning  construction  throughout.  Heat  will  be  supplied  from  the 
central  heating  plant.  The  cost  of  the  building,  with  equipment,  will 
be  about  $100,000. 
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RECENT  WORK  IX  AGRICULTURAL  SCIENCE. 


CHEMISTRY. 


The  colorimetric  estimation  of  phosphates,  second  method,  O.  Schreixer 
and  B.  E.  Brown  {Jour.  Amer.  Ch&m.  Soc,  26  {1904),  No.  11,  pp.  1463-1468).—  The 
method  proposed  is  as  follows: 

"Measure  out  a  convenient  volume  of  the  solution  to  be  estimated,  usually  50  cc, 
into  an  evaporating  dish,  add  1  drop  of  ammonia  water,  and  2  or  3  drops  of  the  ammo- 
nium oxalate  solution;  evaporate  to  dryness  on  a  water  bath.  To  the  cooled  dish 
add  1  cc.  of  the  magnesia  reagent,  work  up  the  residue  well  with  a  glass  rod  and 
then  allow  to  stand  about  2  hours.  The  precipitated  magnesium  ammonium  phos- 
phate is  then  washed  as  follows:  Add  about  5  cc.  of  the  ammonium  hydroxid  wash 
liquid  to  the  dish,  washing  down  the  sides,  and  then  pour  the  liquid  through  a  small 
filter. 

"Repeat  this  operation  five  times,  then  wash  down  the  filter  and  funnel  until  the 
filtrate  measures  approximately  50  cc. ;  then  rinse  the  dish  once  with  about  5  cc. 
of  cold  water,  and  pour  through  the  filter  in  such  a  way  as  to  wash  the  filter;  reject 
the  washings  and  put  a  clean  salt  mouth  bottle  or  other  receptacle  under  the  funnel. 
Add  5  cc.  of  nitric  acid  to  the  dish,  working  this  about  with  the  glass  rod  and  pour 
through  the  funnel  in  such  a  manner  as  to  wet  all  the  inside  of  the  funnel ;  then  wash 
the  dish  five  times  with  hot  water  (about  5  cc.  each),  and  continue  washing  the  filter 
until  about  45  cc.  of  the  filtrate  have  been  obtained.  To  the  cooled  liquid  add  4  cc. 
of  the  ammonium  molybdate  solution  and,  after  20  minutes,  read  against  the  standard 
colorimetric  phosphate  solution." 

The  following  reagents  are  required: 

"  (1)  Ammonium  molybdate  solution. — Fifty  grams  of  the  pure  salt  in  1  liter  of  solu- 
tion. 

"  (2)  Nitric  acid. — Specific  gravity  1.07. 

"(3)  Standard  phosphate  solution. — 0.5045  gm.  of  pure  freshly  crystallized  sodium 
phosphate,  Na2HP04  .12H20,  is  dissolved  in  water,  100  cc.  of  nitric  acid  (sp.  gr.  1.07) 
added,  and  the  whole  diluted  to  1  liter.  The  nitric  acid  is  added  to  lessen  the  con- 
tamination with  silica  from  the  glass.     One  cubic  centimeter  =  0.0001  gm.  P205. 

"(4)  Standard  colorimetric  solution. — This  is  prepared  by  diluting  10  cc.  of  the 
standard  phosphate  solution  to  about  80  cc.  and  then  adding  9  cc.  of  nitric  acid,  8  cc. 
of  ammonium  molybdate  solution,  and  making  up  to  100  cc.  After  standing  20 
minutes  it  is  ready  for  use.  Each  cubic  centimeter  of  this  colorimetric  solution  is 
equal  to  0.00001  gm.  P205. 

"(5)  Ammonium  hydroxid. — Reagent. 

"(6)  Ammonium  hydroxid  wash  liquid. — One  part  of  strong  ammonia  water  (sp.  gr. 
0.9)  and  9  parts  of  water.  This  liquid  should  be  practically  free  from  silica,  and  for 
this  reason  is  best  prepared  from  redistilled  ammonia  water. 

"(7)   Ammonium  oxalate. — Saturated  solution. 
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"(8)  Magnesia  reagent. — Dissolve  13  gm.  of  magnesium  chlorid,  MgCl2.6H20,  and 
20  gm.  of  ammonium  chlorid,  X11,CI,  in  about  900  cc.  of  water,  add  50  cc.  of  strong 
ammonia  water  (sp.  gr.  0.9)  and  dilute  to  1  liter.  One  cubic  centimeter  of  this 
solution  will  precipitate  3.5  mg.  of  P205. 

"(9)  Filter  paper. — This  must  be  free  from  silica.  Schleicher  and  SchiilPs  No.  589 
or  590,  7  cm.  has  been  found  to  be  very  satisfactory  for  this  colorimetric  work." 

The  determination  of  citric-acid-soluble  phosphoric  acid  in  Thomas  slag, 
0.  Bottcher  {Ztschr.  Angew.  Chem.,  17  {1904),  No.  29,  pp.  988-990).— -The  author 
defends  his  method  against  Sorge's  criticism  (E.  S.  R.,  15,  p.  1051),  claiming  that  if 
the  method  is  carried  out  as  expeditiously  as  it  should  be  there  is  no  error  due  to 
solution  of  the  ammonium-magnesium  phosphate. 

The  action  of  water  upon  the  phosphates  of  calcium,  F.  K.  Cameron  and 
A.  Seidell  {Jour.  Amer.  Chem.  Soc,  26  {1904),  No.  11,  pp.  1454-1463).— A  series  of 
studies  are  reported  from  which  "it  appears  that  tricalcium  phosphate  and  mono- 
calcium  phosphate  are  alike  in  their  conduct  toward  water  in  that  both  are  very 
much  hydrolyzed  and  decomposed. 

"With  tricalcium  phosphate,  former  study  in  this  laboratory  (E.  S.  R.,  16,  p.  222) 
makes  it  appear  improbable  that  final  equilibrium  conditions  were  Obtained  in  the 
work  here  described,  but  with  the  monocalcium  phosphate  there  can  be  but  little 
doubt  that  the  results  here  given  do  represent  final  conditions,  and  that  it  is  safe  to 
say  that  with  both  tri-  and  mono-calcium  phosphate  the  amount  of  decomposition  and 
the  concentration  of  the  resulting  solution  at  the  temperature  employed  is  dependent 
upon  the  proportion  of  the  mass  of  solid  phosphate  to  the  mass  of  water. 

"  Dicalcium  phosphate  is  unlike  the  mono-  and  tri-compounds,  in  that  it  is,  rela- 
tively speaking,  but  slightly  decomposed  by  water,  and  appears  to  dissolve  mainly 
as  such.  In  other  words,  it  is  the  only  phosphate  of  calcium  which  is  stable  in  water 
under  ordinary  conditions." 

The  gravimetric  determination  of  calcium,  E.  Kettler  {Ztschr.  Angew.  Chem., 
17  {1904),  No.  21,  pp.  685,  686). — The  author  calls  attention  to  the  unreliability  of 
the  process  of  converting  calcium  oxalate  into  carbonate  or  oxid  and  proposes  the 
use  of  sulphuric  acid  to  convert  the  lime  into  sulphate  as  a  more  accurate  procedure. 

The  gravimetric  determination  of  calcium,  O.  Bruck  {Ztschr.  Angew.  <'hem., 
17  {1904),  No.  2S,  pp.  953,  954). — The  author  states  that  the  conversion  of  lime  pre- 
cipitates into  sulphate  before  weighing,  as  proposed  by  Kettler,  is  unnecessary,  as 
accurate  results  can  be  obtained  by  conversion  into  carbonate  by  heating  with 
ammonium  carbonate. 

The  gravimetric  determination  of  calcium,  E.  Kettler  {Ztschr.  Angew.  Chem., 
17  {1904),  No.  39,  pp.  1488,  1489). — The  author  points  out  that  his  conclusions 
regarding  the  unreliability  of  the  method  of  converting  lime  precipitates  (oxalate) 
into  oxid  or  carbonate  by  ignition  were  based  upon  a  series  of  comparative  tests, 
which  are  enumerated. 

The  determination  of  potash  in  soils,  A.  Levi  {Staz.  Sper.  Agr.  Ital.,  37  {1904), 
pp.  595-599;  abs.  in  Chem.  Chitbl,  1904,  II,  No.  17,  p.  1255).— A  form  of  the  ordinary 
process  is  described. 

Improvement  of  the  old  Benning's  method  for  determining  the  clay  con- 
tent of  soils,  Emmerling  {Chem.  Ztg.,  28  {1904),  No.  79,  p.  940).— It  is  stated  that 
the  addition  of  a  coloring  matter  (malachite  green  or  methyl  violet)  to  the  solution 
containing  the  soil  in  suspension  facilitates  the  separation  of  the  clay. 

The  determination  of  nitrogen  in  organic  compounds,  H.  C.  Sherman  and 
M.  J.  Falk  {Jour.  Amer.  Chem.  Soc,  26  {1904),  No.  11,  pp.  1469-1474)— -This  article 
reports  the  results  of  comparisons  on  benzamid,  betain  hydrochlorid,  acetanilid, 
naphthylamin,  diphenylamin,  and  cinchonin  sulphate,  of  the  Kjeldahl-Wilfarth 
method,  with  and  without  potassium  permanganate,  the  Gunning  method,  and  the 
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Dyer  modification  of  the  Gunning  method.     In  the  cane  of  each  method  digestion 
was  continued  for  different  periods  of  time. 

A  comparison  of  the  Arnold- Wedemeyef  process,  using  copper,  with  the  Dyer 
process,  without  copper,  on  hlack  pepper,  white  pepper,  tobacco,  cinchonin  sulphate, 
and  impure  quinine,  is  also  reported.     The  results  are  summarized  as  follows: 

"(1)  So  many  substances  yield  nitrogen  compounds  which  are  colorless  in  hot 
sulphuric  acid  that  the  disappearance  of  color  from  the  digesting  solution  gives  little 
indication  of  the  extent  to  which  ammonificaticn  has  taken  place.  When  either  mer- 
cury or  potassium  sulphate  was  used  alone  it  was  always  necessary  to  digest  the 
solution  after  it  had  become  colorless  in  order  to  secure  all  of  the  nitrogen  as 
ammonia.  The  temperature  of  the  boiling  solutions  and  the  total  time  of  boiling 
are  fully  as  important  as  the  disappearance  of  color. 

"(2)  Proteids  and  simple  amids,  even  of  aromatic  acids,  yield  their  nitrogen  as 
ammonia  without  especial  difficulty.  When  treated  by  either  the  Wilfarth  or  the 
Gunning  method,  about  98  to  99  per  cent  of  the  total  nitrogen  present  has  usually 
been  converted  to  ammonia  by  the  time  the  solution  becomes  colorless.  By  contin- 
uing the  boiling  for  at  least  2  hours  longer  or  by  the  careful  use  of  potassium  perman- 
ganate, most  of  the  remaining  nitrogen  can  be  obtained.  The  complete  ammonifica- 
tion  of  the  nitrogen  of  proteids  and  amids  is  more  readily  and  certainly  accomplished 
by  the  use  of  both  mercury  and  potassium  sulphate,  as  recommended  by  Dyer,  the 
boiling  being  continued  for  at  least  one-half  hour  after  the  solution  becomes  color- 
less, or  for  at  least  1  hour  from  the  time  the  potassium  sulphate  is  added. 

"(3)  Aromatic  amins  also  yield  colorless  solutions  before  all  of  the  nitrogen  has 
reached  the  form  of  ammonia.  The  amount  of  nitrogen  lost  by  using  mercury  or 
potassium  sulphate  alone  and  stopping  the  digestion  as  soon  as  the  solution  becomes 
colorless,  is  greater  with  naphthylamin  than  with  anilin  (acetanilid  ),  and  greater  with 
diphenylamin  than  with  naphthylamin.  Boiling  for  2  hours  longer  with  either  of 
the  reagents  alone  does  not  always  secure  complete  ammonification.  This  is  most 
readily  accomplished  by  using  both  mercury  and  potassium  sulphate,  as  in  the  case 
of  proteids. 

"(4)  Many  alkaloids  and  certain  of  the  so-called  'nitrogenous  extractives'  of  plant 
and  animal  substances,  such  as  betain  and  creatin,  yield  solutions  in  sulphuric  acid 
which  readily  become  colorless  on  boiling  after  addition  of  mercury,  but  less  readily 
yield  their  nitrogen  as  ammonium  sulphate.  In  such  cases  entirely  erroneous  results 
are  obtained  if  ammonification  is  assumed  to  be  complete  wdien  the  solution  becomes 
colorless.  The  use  of  permanganate  to  complete  the  decomposition  does  not  always 
yield  correct  results.  Potassium  sulphate  alone  sometimes  gives  much  better  results 
than  are  obtained  by  the  use  of  mercury  alone,  probably  because  the  boiling-point 
of  the  digesting  liquid  is  higher  and  a  longer  time  is  usually  required  to  obtain  a - 
colorless  solution.  Boiling  for  1  hour  with  both  mercury  and  potassium  sulphate 
appears  to  be  sufficient  for  the  'nitrogenous  extractives '  but  not  for  all  alkaloids. 

"  (5)  Very  resistant  substances,  such  as  alkaloids,  coal,  etc.,  should  be  boiled  with 
sulphuric  acid,  mercury,  and  potassium  sulphate  for  at  least  2  hours  after  the  solution 
becomes  colorless,  and  for  not  less  than  3  hours  in  all.  No  advantage  has  been 
found  in  the  use  of  copper  in  addition  to  the  reagents  mentioned,  but  with  the  coals 
tested  slightly  higher  results  were  obtained  by  the  careful  use  of  permanganate  at  the 
end  of  the  3  hours'  boiling.  On  account  of  the  danger  of  loss  of  nitrogen  through 
too  violent  a  reaction  of  the  permanganate,  it  is  advisable  to  make  the  determinations 
in  duplicate,  using  permanganate  in  one  ca«e  and  omitting  it  in  the  other. 

"  (6)  For  all  samples  in  which  the  nitrogen  exists  essentially  as  proteids  or  albumi- 
noids and  related  compounds,  including  the  so-called  'nitrogenous  extractives,'  and 
other  amids  and  amino-compounds,  it  is  only  necessary  to  use  mercury  and  potassium 
sulphate,  as  recommended  by  Dyer,  and  to  boil  for  one-half  hour  after  the  solution 
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becomes  colorless,  or  in  the  case  of  quickly  decolorized  samples,  for  at  least  1  hour 
from  the  time  the  potassium  sulphate  is  added. 

"  (7)  The  Dyer  modification  appears  to  combine  the  advantages  of  the  other  meth- 
ods ( Kjeldahl-Wilfarth,  Gunning,  and  Arnold-  Wedemeyer)  now  recommended  by  the 
Association  of  Official  Agricultural  Chemists  for  the  determination  of  nitrogen  in 
organic  compounds." 

The  quantitative  determination  of  phosphoric  acid  and  nitrogen  in  organic 
substances  by  means  of  sodium  peroxid,  F.  von  Konek  (Ztschr.  Angew.  Chem., 
17  {1904),  No.  26,  pp.  886-888;  al>x.  in  Chem.  Centbl.,  1904,  II,  No.  5, p.  472).— In  a 
previous  article  the  author  showed  how  the  phosphorus  of  organic  matter  could  be 
quantitatively  converted  into  phosphoric  acid  by  ignition  with  sodium  peroxid. 
In  this  article  lie  points  out  how  the  nitrogen  may  also  he  quantitatively  converted 
into  nitric  acid  by  the  same  process,  namely,  by  ignition  in  a  nickel-lined  cylinder 
with  close-fitting  cap,  the  nitric  acid  in  the  resulting  product  being  determined  by 
the  Devarda  method. 

The  quantitative  determination  of  organic  nitrogen  by  means  of  sodium 
peroxid,  F.  von  Konek  and  A.  Zohls  (Ztschr.  Angew.  Chem.,  17  (1904),  No.  81,  pp. 
1098-1095;  nl*.  in  chem.  Centbl.,  1904,  II,  No.  11.  />.  845). — The  authors  report  further 
studies  of  Konek's  method,  noted  above,  in  which  it  was  found  that  sodium  peroxid 
does  not  completely  convert  the  nitrogen  of  pyridin,  chinolin,  and  similar  com- 
pounds, or  of  aromatic  nitrogen  compounds,  into  nitric  acid. 

On  the  other  hand,  it  proved  reliable  and  efficient  in  case  of  aliphatic  compounds, 
and  was  successfully  employed  on  various  kinds  of  meals  as  follows:  Dry  0.5  gm.  of 
the  meal  at  UK)  to  102°  C,  transfer  to  a  nickeled  steel  cylinder,  and  mix  first  with 
12  gm.  of  sodium  peroxid  and  later  stir  in  5  to  6  gm.  of  the  same  substance  and  1  gm. 
of  persulphate-tartaric  acid  mixture  (2  parts  of  KS04  and  1  part  of  tartaric  acid ). 
Screw  down  the  cover  so  that  it  is  water-tight  and  tire  the  mixture  with  a  glowing 
iron  wire.     Determine  the  nitric  acid  in  the  resulting  product  by  the  I  >evarda  method. 

The  use  of  sodium  peroxid  in  analysis,  H.  H.  Pringsheim  (Ztschi\  Angew. 
Chem.,  17  (1904),  No.  38,  pp.  1454,  1455). — The  author  states  that  by  using  a  smaller 
amount  of  sodium  peroxid  (3  to  5  gin.)  than  that  recommended  by  Konek  violent 
explosion  is  avoided  when  the  mixture  is  fired  and  the  necessity  for  the  use  of  a  close- 
fitting  cover  to  the  cylinder  is  obviated.  A  method  of  this  kind  has  been  sucessfully 
used  by  the  author  in  the  determination  of  the  halogens,  phosphorus,  and  arsenic.  " 

The  determination  of  nitrogen,  PI  Jalowetz  ( Allg.  Ztschr.  Bierbrau.  n.  Malz- 
fabrik.,  1904,  May;  abs.  in  Chem.  Centbl,  1904,  II,  No.  1.5,  p.  1068).— The  author  calls 
attention  to  the  error  which  may  be  introduced  by  alkali  dissolved  from  the  glass 
flasks  and  tubes  used  in  the  distillation  apparatus  in  the  Kjeldahl  method.  He  reports 
determinations  of  nitrogen  in  barley  in  which  this  error  corresponded  to  0.4  to  1.2  per 
cent  of  protein. 

To  what  extent  does  the  alkalinity  of  the  glass  apparatus  affect  the  accu- 
racy of  the  Kjeldahl  determination  of  nitrogen?  K.  Barelt  and  H.  Schone- 
wald  (  Wchnschr.  Bran.,  21  (1904),  )>■  523;  abs.  in  Chem.  Centbl,  1904,  II,  No.  15,  p. 
1068) . — The  errors  due  to  solution  of  alkali  from  the  glass  were  somewhat  smaller  than 
those  found  by  Jalowetz  (noted  above),  but  increased  with  the  increase  of  the  period 
of  distillation  and  were  greater  with  new  apparatus  than  with  old. 

An  apparatus  for  the  determination  of  nitrogen,  Nicolas  and  Delaud  (Bui 
Soc.  ('him.  Paris,  3.  ser.,31  (1904),  No. 20-21, pp.  1193, 1194).— The  apparatus  described 
is  a  modification  of  that  of  Porcher  and  Brisac  (E.  S.  R.,  14,  p.  631)  designed  for  the 
determination  of  nitrogen  by  the  decomposition  of  ammonium  salts  under  the  action 
of  sodium  hypobromite. 

«Ber.  Deut.  Chem.  Gesell.,  36  (1903),  p.  4244. 
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A  method  for  the  determination  of  ammonia  and  albuminoid  nitrogen  in 
water,  J.  Effront  i  Monit.  Sci.,  /'.  ser.,  18  (1904),  pp.  669-674;  'd**.  in  Chem.  Centbl., 
1904,  II,  No.  17, pp.  1258,  1254).— The  method  described  is  based  <>n  the  reduction  of 
an  alkali  hypochlorite  to  chlorid  by  the  action  of  ammonia  and  albuminoid  sub- 
stances, the  extent  of  reduction,  and  consequently  the  amount  of  ammonia  and 
albuminoid  nitrogen  present,  being  measured  by  the  chlorid  formed. 

The  examination  of  waters  and  water  supplies,  J.  C.  Thresh  (  London:  J.  & 
A.  Churchill,  1904,  pp.  476;  rev.  in  British  Med.  Jour.,  1904,  No.  2287,  p.  1176). 

A  review  of  progress  in  the  chemistry  of  waters,  especially  natural  and 
artificial  mineral  waters,  A.  Goldberg  (Chun.  Ztf/.,  28  (1904),  No.  77,  pj>.  908- 
912). — This  report  summarizes,  with  numerous  references  to  literature, investigations 
relating  to  water  supply  and  chemical  tec.'iology  of  waters,  general  and  analytical 
investigations,  and  special  investigations  with  reference  to  natural  and  artificial 
mineral  waters. 

The  determination  of  the  permanganate  requirements  of  waters  containing 
large  amounts  of  chlorids,  Ruppin  (Zlschr.  Untersuch.  Nahr.  u.Genu8smll.,  S  ( 1904), 
No.  7,  p.  418;  abs.  in  Chem.  Centbl.,  1904,  H,  No.  20,  pp.  1479,  I486). — Attention  is 
called  to  the  fact  that  in  alkaline  solution  sodium  chlorid  to  the  extent  of  8  gm.  per 
liter  in  water  is  without  effect  on  permanganate  solution.  When  the  solution  is 
acid,  however,  the  chlorids  are  very  active  in  reducing  the  permanganate.  An 
iodometric  method  of  determining  the  amount  so  reduced  is  described. 

Determination  of  manganese  in  drinking  water,  G.  Baumert  and  P.  Holde- 
fi.kiss  (Zlschr.  Untersuch.  Nahr.  u.  Genussmtl.,  8  (1904),  pp.  177-181;  abs.  in  Analyst, 
29  (1904),  No.  343,  p.  320).  —  An  iodometric  method  for  determining  small  quantities 
of  manganese  in  well  waters  is  described. 

The  occurrence  of  mannan  in  trees,  roots,  and  fruit,  F.  H.  Storer  (Hut.  Bus- 
sey  Inst.,  3  (1904),  pt.  4,  pp.  69-73). — A  list  supplemental  to  that  previously  noted 
(  E.  S.  K.,  15,  p.  264)  is  given,  in  which  the  author  notes  the  occurrence  of  mannan 
in  a  number  of  specimens  of  woods,  fruits,  etc. 

A  text-book  of  physiological  chemistry,  0.  Hammarsten,  trans,  by  J.  A. 
Mandel  (New  York:  John  Wiley  &  Sons;  London:  Chapman  &  I  fall,  Ltd.,  1904,  pp. 
VIII-\-703). — The  translation  of  this  well-known  text-book  was  made  from  the 
enlarged  and  revised  fifth  German  edition. 

A  laboratory  manual  of  physiological  and  pathological  chemistry,  E.  Sal- 
kowski,  trans,  by  W.  R.  Orndorff  (New  York:  John  Wiley  &  Sons;  London:  <'h<i}i- 
iii'in  &  Hud,  Ltd.,  1904,  pp.  IX-\-263). — The  German  edition  has  been  previously 
noted  (E.  S.  R.,  15,  p.  852). 

Introduction  to  the  rapid  testing  of  the  more  important  foods  and  condi- 
ments, S.  Lenobel  (  Anleitung  zur  raschen  Prufung  wichtiger  I^ebens-  und  Genussmittel. 
Vienna  mid  Leipzig:  A.  Hartleben  [19041,  PP-  LVJ\-29). — .Simple  methods  for  testing 
milk,  butter,  cheese,  eggs,  flour,  lard,  coffee,  and  other  foods  and  food  products  are 
given,  the  author's  plan  being  to  provide  an  introductory  text-book. 

Methods  for  the  detection  of  renovated  butter,  G.  E.  Patrick  (  U.  S.  Dept. 
Agr.,  Bureau  of  Chemistry  Circ.  19,  pp.  3). — Description  of  methods  used  in  coopera- 
tive work  by  the  Association  of  Official  Agricultural  Chemists. 

The  examination  of  fat  by  means  of  the  Zeiss-Wollny  refractometer,  K. 
Farnsteiner  (Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  8  (1904),  No.  7,  pp.  407-411, 
fig.  1). — The  use  of  a  special  thermometer  in  connection  with  the  refractometer  is 
discussed. 

The  estimation  of  fat  in  meat  and  meat  products  by  means  of  Gerber's 
acid  butyrometer,  T.  Kita  (Arch.  Hyg.,  51  (1904),  No.  2,  pp.  165-178). — Gerber's 
acid  butyrometer,  according  to  the  author's  investigations,  may  be  satisfactorily  used 
for  determining  fat  in  meat  and  meat  products.     He  recommends  dissolving  the 
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finely  chopped  material  in  sulphuric  acid  (specific  gravity  1.820  to  1.S25)  and  water 
1:1.     The  minutiae  of  the  method  arc  described. 

A  comparative  refractometer  scale  for  use  with  fats  and  oils,  A.  E.  Leach 
and  II.  C.  Lythgoe  {Jour.  Amer.  Chem.  Soc,  26  [1004),  No.  10,  pp.  1193-1195, 
Hi/.  1).—A  slide  rule  fin-  use  in  reading  indexes  of  refraction  with  the  Zeiss  butyro- 
refractometer  is  described.  According  t < >  the  authors  "readings  may  lie  obtained 
on  the  scale  of  the  butyro-refractometer  at  different  temperatures  without  first 
transforming  them  into  indices  of  refraction;  readings  in  indices  of  refraction  maybe 
obtained  at  different  temperatures  without  calculation,  and  readings  on  either  refrac- 
tometer scale  may  be  readily  transformed  into  readings  on  the  other." 

The  iodin  number  of  several  fats  and  waxes  determined  by  the  Wijs  method, 
H.  L.  Visser  {Ztachr.  Untersuch.  Nahr.  ".  Genussmtl.,8  (1904),  No.  7, p. 419). — Among 
other  materials  lard,  cocoa  butter,  nutmeg  butter,  wool  fat,  yellow  wax,  Japan  wax, 
cocoanut  fat,  almond  oil,  linseed  oil,  castor  oil,  and  olive  oil  were  examined. 

Apparatus  for  determining-  the  melting  point  of  resistant  substances, 
F.  Kitsch  kr  and  Otori  (Ztschr.  Physiol.  Chem.,  42  (1904),  No.  3,  pp.  19.],  19,},  Jig.  1).— 
In  the  apparatus  described,  the  thermometer  is  inserted  in  a  test  tube  contained  in  a 
long-necked  quartz-glass  flask.  The  authors  consider  that  this  form  of  apparatus  is 
especially  satisfactory  as  there  is  no  liquid  in  the  flask  and  unpleasant  results  from 
breaking  are  thus  done  away  with. 

The  identification  of  yeast  extract  in  meat  extract,  M.  Wintgen  (Arch. 
Pharm.,  242  (1904),  No.  7,  pp.  537,  538). — The  proposed  method  depends  upon  the 
observed  differences  in  the  clearness  of  the  solution  when  the  proteids  are  salted  out 
with  zinc  sulphate  in  the  determination  of  alhumoses  by  Bomer's  method. 

A  new  method  of  estimating  cellulose  quantitatively  in  foods  and  feces, 
0.  Simon  and  H.  Lohrisch  (Ztschr.  Physiol.  Chem.,  42  (1904),  No.  1-2,  pp.  55-58). — 
The  principle  upon  which  the  method  descrihed  is  based  is  that  although  cellulose  is 
insoluble  in  50  per  cent  potassium-hydroxid  solution  it  may  be  dissolved  if  hydrogen 
peroxid  is  also  used  and  then  precipitated  quantitatively  from  the  solution  by  alcohol. 

In  practice,  10  gm.  of  dried  material  is  treated  with  50  per  cent  potassium-hydroxid 
solution  for  an  hour  on  the  water  bath  at  100°  C.  and  allowed  to  cool.  Three  or  4 
cc.  of  hydrogen  peroxid  is  then  added,  which  breaks  the  incrusting  cellulose  cell 
walls  and  brings  the  lignin  and  pectin  into  solution  and  at  the  same  time  acts  as  a 
bleaching  agent.  If  any  material  remains  undissolved  it  may  be  brought  into  solu- 
tion by  again  heating  on  a  water  bath  30  to  45  minutes. 

The  cellulose  is  precipitated  with  96  per  cent  alcohol.  When  the  alcohol  does 
not  mix  with  the  alkaline  liquid  it  is  advisable  to  add  6  or  7  cc.  of  concentrated 
acetic  acid.  After  filtering  through  a  hardened  filter  the  cellulose  is  brought  into  a 
beaker  glass,  washed  with  an  abundance  of  water,  filtered  on  a  weighed  filter,  washed 
with  water,  dilute  acetic  acid,  alcohol  and  ether,  dried  and  weighed. 

Critical  and  experimental  studies  on  the  calorimetry  of  urine,  K.  Farkas 
and  M.  Kobbuxy  (Arch.  Physiol.  [Pfluger],  104  (1904),  No.  9-12,  pp.  564-607).— -The 
authors  find  that  when  aqueous  solutions  of  urea  are  dried  with  or  without  the  addi- 
tion of  hydrochloric  acid  or  sodium  carbonate  a  loss  of  energy  is  sustained.  The  loss 
of  energy  is  least  when  the  solution  is  evaporated  in  vacuum  at  ordinary  room  tem- 
perature without  added  material.  The  addition  of  hydrochloric  acid  hinders  a  loss 
of  nitrogen  but  not  of  energy.  The  relation  between  nitrogen  and  energy  losses  is 
not  constant. 

The  use  of  cellulose  blocks  for  absorbing  and  drying  urine  in  the  authors'  opinion 
is  in  most  cases  unnecessary  and  involves  error  except  when  the  ash  content  is  very 
high.  Small  amounts  of  the  dry  matter  of  human  urine  or  that  of  animals  will  burn 
in  the  calorimeter  completely  without  the  addition  of  any  other  substance.  Adding 
hydrochloric  acid  or  oxalic  acid  is  unnecessary.  The  loss  of  nitrogen  is  parallel  to 
that  of  energy,  though  no  fixed  relation  between  the  two  could  be  pointed  out.     The 
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former  loss  is  especially  great  with  alkaline  urine  which  contains  a  large  proportion 
of  preformed  ammonia. 

The  authors  recommend  as  the  most  satisfactory  procedure  for  urine  combustions 
the  direct  evaporation  of  the  urine  in  a  platinum  capsule  to  be  used  in  the  bomb, 
employing  a  sufficient  amount  of  urine  to  produce  1  to  1.5  calories  when  burned. 
This  should  be  evaporated  in  a  vacuum  at  ordinary  temperature  without  the  use  of 
a  cellulose  block  or  any  additional  substance.  Methods  of  introducing  corrections 
for  the  energy  on  the  basis  of  the  loss  of  nitrogen  are  discussed. 

Determination  of  sulphur  and  phosphoric  acid  in  foods,  feces,  and  urine, 
J.  A.  LeClerc  and  W.  L.  Dubois  {Jour  Amir.  Chem.  Soc,  26  (1904),  No.  9, pp.  1108- 
1113). — Comparisons  of  Berthelot's  calorimetric,  Parr's  calorimetric,  and  Osborne's 
sodium  peroxid  methods  for  sulphur.  The  Osborne  method  was  found  the  most 
satisfactory  and  reliable. 

The  identification  of  corn  meal  in  bread,  D.  Ottolenghi  (Ztschr.  Untersuch. 
Nahr.  u.  Genussmtl.,  8  (1904),  No.  3,  pp.  189-193). — In  the  method  described  dried 
bread  is  treated  with  potassium-hydroxid  solution,  filtered,  evaporated  to  dryness, 
and  extracted  with  boiling  isoamylalcohol  for  several  hours.  If  the  bread  is  free 
from  maize  flour  the  resulting  yellow-brown  liquid  when  filtered  is  clear  or  slightly 
opalescent.  If  the  bread  contains  maize  meal,  however,  it  is  more  or  less  opaque. 
When  the  cold  liquid  is  filtered  the  addition  of  benzol  crystals  causes  more  or  less 
opalescence  if  maize  is  present,  otherwise  it  remains  clear.  Other  differences  are 
pointed  out  and  the  method  is  described  in  detail. 

The  gravimetric  estimation  of  boric  acid  by  perforation  with  ether,  A. 
Partheil  and  J.  A.  Rose  (Arch.  Pharm.,  242  (1904),  Nos.  6,  pp.  478-480;  7,  pp.  481- 
488). — The  method  recommended  consists  in  general  in  incinerating  the  material, 
extracting  the  borate  from  the  ash  with  ether,  evaporating  to  dryness,  and  weighing. 
In  the  case  of  oleomargarine  an  aqueous  extract  is  evaporated  to  dryness,  incinerated, 
and  treated  with  ether. 

The  estimation  of  boric  acid  as  phosphate,  F.  Milius  and  A.  Meusser 
(Ber.  Deut.  Chem.  Gesell,  37  (1904),  pp.  397-401;  abs.  in  Ztschr.  Untersuch.  Nahr.  n. 
Genussmtl.,  8  (1904),  No.  3,  pp.  222,  223). — A  study  of  the  estimation  of  boric  acid 
as  boryl  phosphate. 

The  influence  of  hydrogen  peroxid  on  enzyms,  A.  J.  J.  Vaxdevelde  (Beitr. 
Chem.  Physiol,  u.  Pathol.,  5  (1904),  No.  11-12,  pp.  558-570). — Hydrogen  peroxid 
increased  the  action  of  rennet,  pepsin,  trypsin,  and  the  proteolytic  ferment  of  milk, 
the  increase  being  proportional  to  the  concentration  of  the  reagent.  The  increased 
activity  was  noticeable  in  the  swelling  of  the  material  treated,  as  well  as  in  the  rapid- 
ity of  solution.  Variations  in  the  effect  of  the  reagent  on  the  different  ferments 
studied  are  discussed. 

Tables  for  chemical  calculations,  H.  L.  Wells  (New  York:  Henry  Holt  &  Co., 
1904,  pp.  60). 

A  new  apparatus  for  preparing  hydrogen  sulphid,  carbon  dioxid,  or  hydro- 
gen, H.  Arzberger  (Osterr.  Chem.  Ztg.,  7  (1904),  No.  21,  pp.  489,  490). 

The  use  of  electricity  in  laboratory  operations,  W.  Zielstorff  (  Chem.  Ztg.,  28 
(1904),  No.  86,  pp.  1026-1028). — Devices  in  which  electric  currents  are  used  for  heat- 
ing extraction  apparatus,  propelling  shaking  machines,  and  heating  drying  ovens  are 
described. 

Yearbook  of  chemistry,  R.  Meyer  et  al.  (Jahrb.  Chem.,  13  (1903),  j>j>.  XII4- 
600). — This  is  a  biographical  and  bibliographical  review  of  the  more  important 
advances  in  pure  and  applied  chemistry  during  the  year  1903. 

Extracts  from  the  proceedings  of  the  Association  of  Official  Agricultural 
Chemists,  1904,  edited  by  H.  W.  Wiley  (  U.  S.  De})t.  Ayr.,  Bureau  of  CJiemistry 
( 'in:  20,  pp.  19). — This  contains  reports  of  committeeson  recommendations  of  referees 
of  the  association  and  the  action  taken  by  the  association  upon  these  recommenda- 
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tions  together  with  a.  list  of  the  officers,  referees,  and  committees  of  the  association 
for  1905.  A  previous  number  of  the  Record  (E.  S.  R.,  16,  p.  320)  has  given  a  sum- 
marized account  of  the  proceedings  of  the  association. 

A  select  bibliography  of  chemistry,  1492-1902,  H.  C.  Bolton  (Smithsn. 
Misc.  Colled.,  44,  No.  144°,  />/'■  ')*>')■ — This  is  the  second  supplement  to  the  Select 
Bibliography  of  Chemistry  and  covers  the  5  years  from  1898  to  1902,  inclusive. 

BOTANY. 

Contribution  to  our  knowledge  of  the  development  of  Prunus  americana, 
R.  E.  Buchanan  {Proc  Ioira  Acad.  Sci.,  1!>0.>,  />/>.  77-93,  ph.  3). — The  object  of  the 
investigation  here  reported  was  to  throw  light  upon  the  time  intervening  between 
pollination  and  fertilization  in  the  plum.  It  is  commonly  believed  that  although 
pollen  is  applied  to  the  pistil  and  germinates,  fertilization  and  subsequent  develop- 
ment of  the  embryo  is  delayed  for  some  time.  Other  observations  were  made  in 
connection  with  pollination,  fertilization,  and  development,  the  investigations  being 
made  with  varieties  of  Americana  and  the  Wild  Goose  type  of  plums. 

The  author's  observations  showed  that  the  formation  of  flowers  in  the  fruit  buds 
began  about  the  middle  of  July,  agreeing  in  this  respect  with  previous  observations 
made  in  Wisconsin  (E.  S.  R.,  12,  p.  22).  In  normal  flowers  of  most  varieties  the 
pistils  and  stamens  are  of  about  the  same  height,  and  pollination  occurs  normally 
almost  immediately  upon  the  opening  of  the  flowers.  The  fertilization  is  brought 
about  almost  entirely  by  the  common  honeybee,  although  a  list  of  other  insect  visitors 
is  given. 

The  pollen  tubes  were  found  to  develop  very  shortly  after  the  application  of  pollen 
to  the  stigma,  and  the  process  of  fertilization  is  completed  in  from  one  to  two  weeks. 
The  different  members  of  the  genus  Prunus  have  two  ovules,  only  one  "of  which 
develops,  and  until  the  time  of  pollination  there  is  no  perceptible  difference  between 
the  ovules.  Soon  after  fertilization  one  of  the  ovules  gains  the  ascendency  and 
develops  more  rapidly  than  the  other,  resulting  in  the  finally  developed  ovule. 

It  is  a  matter  of  common  information  that  but  few  plums  are  produced  in  compari- 
son with  the  number  of  flowers,  and  an  examination  showed  that  this  varied  with 
different  varieties,  many  of  the  flowers  apparently  being  defective.  Self-sterility  was 
found  to  be  very  marked  in  some  species,  a  condition  which  is  not  confined  to  plums 
alone.  This  results  in  a  diminished  production;  and  another  factor  affecting  the 
plum  crop  is  the  so-called  June  drop,  which  seems  to  be  largely  due  to  infertility. 

A  brief  bibliography  is  appended. 

The  origin  and  nature  of  color  in  plants,  H.  Kraemer  {Proc.  Amer.  Phil.  Sor., 
43  {1904),  No.  177,  pp.  257-277). — After  briefly  reviewing  some  of  the  literature 
relating  to  the  nature  of  color  in  plants,  the  author  divides  these  colors  into  two  cat- 
egories, those  which  are  associated  with  the  plastids  or  organized  bodies  in  the  cell, 
and  those  wdiich  occur  in  the  cell  sap  or  liquids  of  the  cell.  The  so-called  wdnte 
colors  are  held  to  belong  to  neither  class,  the  white  appearance  being  due  to  reflected 
light. 

Microscopical  examinations  of  the  different  coloring  substances  did  not  give  satis- 
factory results,  and  an  attempt  was  made  to  consider  the  behavior  of  the  extracted 
coloring  substances  toward  chemical  reagents.  Nearly  100  different  plants  and  parts 
of  plants  were  investigated,  and  the  reaction  toward  different  chemicals  is  shown. 

The  conclusions  of  the  author  are  that  the  white  appearance  in  flowers  and  other 
parts  of  plants  is  due  to  the  reflection  and  refraction  of  light  in  more  or  less  colorless 
cells  separated  usually  by  large  intercellular  spaces  containing  air.  The  green  color 
of  plants  is  due  to  chlorophyll  contained  in  the  chloroplastids  and  is  more  or  less 
constant  in  all  plants.  The  yellow  color  substance  in  roots,  flowers,  and  fruits  is  due 
to  a  pigment  to  which  the  author  has  givei?  the  name  chromophyll     In  the  inner 
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protected  leaf  buds  there  is  found  a  yellow  principle,  which  has  been  termed  etio- 
phyll,  which  is  contained  in  an  organized  body  termed  an  etioplast.  This  etioplast 
does  not  appear  to  contain  either  starch  or  proteid  substances. 

The  blue,  purple,  and  red  color  substances  in  flowers  are  held  in  solution  in  the 
cell  sap  and  are  distinguished  from  the  plastid  colors  by  being  insoluble  in  ether, 
xylol,  benzol,  chloroform,  and  similar  solvents,  but  readily  soluble  in  water  and 
alcohol.  Cell-sap  colors  are  found  in  early  or  spring  leaves  and  also  in  autumn  leaves 
which  correspond  to  the  cell-sap  colors  of  flowers. 

The  author  considers  that  the  chromoplastids  of  flowers  and  fruits  have  a  special 
function  in  manufacturing  or  storing  nitrogenous  food  materials,  for  the  use  of  the 
developing  embryo  or  developing  seed.  The  chromoplasts  in  such  roots  as  the  car- 
rot are  utilized  by  the  plant  the  second  year.  Cell-sap  colors,  like  other  unorganized 
cell  contents,  are  held  to  be  incident  to  physiological  activity  and  of  secondary  im- 
portance in  the  attraction  of  insects. 

Mannite  as  a  possible  reserve  food  in  flowering  plants,  F.  H.  Storek  (Bui. 
Basset/  Inst.,  3  (1904),  pt.  4,  pp.  98-111). — Investigations  were  undertaken  to  deter- 
mine whether  mannite  and  mannan  accompany  each  other  in  plants  or  parts  of  plants 
which  habitually  contain  mannan.  The  method  of  separation  and  tests  are  described, 
and  in  the  case  of  oat  hay,  June  hay,  and  the  leaves  of  certain  grasses  mannite  was 
found  present,  while  negative  results  were  obtained  in  many  other  cases. 

Assimilation  of  atmospheric  nitrogen  through  turf-frequenting  fungi,  C. 
Ternetz  (Ber.  Deut.  Bol.  Oesell,  22  (1904),  P-  267;  abs.  in  Bot.  Centbl,  96  (1904), 
No.  34,  pp-  193,  194)- — Studies  were  made  of  the  endotrophic  Mycorrhiza  found 
growing  on  the  roots  of  certain  ericads  common  on  the  Swedish  moors.  The  roots 
were  thoroughly  washed  with  hydrochloric  acid  and  distilled  water,  after  which  the 
fungus  was  separated  and  grown  upon  the  media  recommended  by  Winogradsky  for 
cultures  of  Clostridium  pasteurianum. 

The  fungus  grew  readily,  and  analyses  showed  that  it  had  assimilated  appreciable 
quantities  of  nitrogen  from  the  air.  When  compared  with  the  nitrogen  assimilation 
of  C.  pasteurianum,  the  organism  under  investigation  assimilated  from  6  to  10  mg.  of 
nitrogen  for  each  gram  of  dextrose  or  more,  while  the  Clostridium  only  assimilated 
1  to  2  mg.  per  gram  of  dextrose  consumed. 

Recent  experiments  in  soil  inoculation  (Jour.  Bd.  Agr.  [London],  11  (1904), 
No.  6,  pp.  34S-351). — The  failure  of  the  Nitragin  put  on  the  markets  a  few  years  ago 
is  commented  upon,  and  an  account  given  of  recent  investigations  which  seem  to 
have  given  favorable  results  with  organisms  produced  in  a  different  way  from  those 
previously  described.  The  failure  of  the  Nitragin  is  believed  to  be  due  to  the  action 
of  secretions  produced  by  the  seed  in  early  stages  of  germination. 

It  was  found  possible  to  overcome  this  difficulty  by  sprouting  the  grain  and  then 
treating  it  with  the  bacterial  culture,  but  this  was  difficult  and  often  impossible  to 
carry  out.  Under  the  new  method  of  cultivation  the  bacteria  are  grown  in  media 
which  it  is  believed  will  give  them  the  necessary  power  of  resistance,  hitherto  lack- 
ing. A  tabular  statement  is  given  of  98  experiments  with  a  number  of  leguminous 
plants,  of  which  81  gave  favorable  results. 

Parasites  as  an  aid  in  determining  organic  relationship,  N.  A.  Cobb  (Agr. 
Gaz.  New  South  Wales,  15  (1904),  No.  9,  pp.  845-848). — The  author  argues  that  a 
critical  study  of  the  parasites. of  plants  and  animals  will  often  aid  in  discovering 
specific  and  generic  relationships  of  the  hosts,  as  well  as  in  following  out  other 
metamorphoses.  Important  suggestions  will  also  be  given  regarding  the  physiological 
and  chemical  activity  of  the  organisms. 

New  or  noteworthy  Philippine  plants,  II,  E.  D.  Merrill  (Philippine  Dept. 
Int.,  Bureau  Govt.Lahs.  [Pub.],  1904,  No.  17,  pp.  47,  pis.  3). — Descriptions  are  given 
of  a  number  of  new  species  of  plants,  together  with  notes  on  some  that  have  been 
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previously  described.  Many  of  the  species  enumerated  are  forest  trees,  and  notes 
are  given  on  their  distribution,  habits,  etc. 

Notes  on  useful  plants  of  Kongo,  II,  E.  he  Wildkman  {Pub.  Etat  Independ- 
ant  Congo,  1904,  pj>-  223-396,  pis.  16,  figs.  5).— Notes  are  given  on  various  medicinal 
plant",  tropical  fruits,  particularly  the  papaya  and  guava,  plants  used  in  house  con- 
struction, poisonous  plants  and  their  products,  cacao  and  its  cultivation,  various  orna- 
mentals, and  also  the  principal  timbers  of  Kongo.  In  describing  the  timbers,  notes 
arc  given  on  their  distribution,  vernacular  and  scientific  names,  uses,  etc.  A  consid- 
erable number  of  plants  new  to  science  are  described. 

The  vegetation  of  the  Minbu  District,  Upper  Burma,  A.T.Gage  {Rec.  Bot. 
Survey  India,  S  (1904),  No.  1,  pp.  141  •{•VII,  map  1). — A  description  is  given  of  the 
topography  of  the  district,  followed  by  a  general  sketch  of  the  vegetation  and  a 
list  of  species  observed,  after  which  the  different  plants  are  described,  according  to 
their  distribution,  their  economic  and  medicinal  uses,  etc. 

ZOOLOGY. 

A  biological  reconnaissance  of  the  base  of  the  Alaska  peninsula,  W.  II. 
Osgood  (  U.  S.  Dept.  Agr.,  Division  of  Biological  Survey,  North  American  Fauna  No.  24, 
pp.  86,  pis.  7). — A  report  is  given  on  observations  made  during  a  short  trip  in  1902 
to  the  base  of  the  Alaska  peninsula.  The  biological  conditions  in  this  country  were 
investigated  along  the  coast  and  in  a  portion  of  the  interior.  An  account  is  given  of 
the  itinerary  of  travel,  the  life  zones  as  determined  for  the  region  under  investigation, 
and  previous  work  done  by  other  investigators.  In  addition  to  this  general  portion 
of  the  report,  lists  are  presented  of  the  mammals  and  birds  observed  during  the  trip. 

Game  laws  for  1904,  T.  S.  Palmer,  H.  Oldys,  and  R.  W.  Williams,  Jr.  (  U.  S. 
Dept.  Agr.,  Farmers'  Bui.  207,  pp.  64,  figs.  5). — This  bulletin  contains  notes  on  game 
legislation  during  1904,  and  presents  in  a  condensed  form  various  regulations  now  in 
force  relating  to  seasons,  shipment,  sale  of  game,  and  the  acquisition  of  hunting 
licenses  in  the  United  States  and  Canada.  Detailed  statements  regarding  the  laws 
and  other  regulations  are  arranged  in  alphabetical  order  under  the  names  of  the 
States. 

Hunting  licenses;  their  history,  objects,  and  limitations,  T.  S.  Palmer  (  U.  S. 
Dept.  Agr.,  Division  of  Biological  Survey  Bui.  19,  pp.  72,  pis.  7). — This  bulletin  is  pre- 
pared for  the  purpose  of  furnishing  general  information  regarding  the  history  of 
hunting  licenses  for  residents  and  nonresidents  of  the  various  States;  the  details, 
objects,  and  limitations  of  these  licenses;  and  the  present  status  of  license  legislation 
in  the  United  States,  with  notes  on  the  decisions  of  courts  regarding  the  constitution- 
ality of  nonresident  license  laws.  Brief  notes  are  also  furnished  on  hunting  licenses 
in  various  foreign  countries.  The  bulletin  is  furnished  with  an  index  of  license  legis- 
lation in  the  United  States  and  Canada. 

Mongoose  (Liga  Agraria,  19  (1904),  No.  3-4,  pp.  106-108,  figs.  2). — Brief  notes  are 
given  on  the  habits  and  economic  importance  of  this  animal  in  the  destruction  of 
snakes  and  other  pests. 

Destroying  prairie  dogs,  A.  T.  Peters  and  S.  Avery  (Nebraska  Sta.  Hid.  86, 
pp.  15). — In  the  year  1900  experiments  were  begun  for  the  purpose  of  exterminating 
prairie  dogs.  The  numbers  of  these  animals  had  greatly  increased  on  account  of  the 
indifference  of  nonresident  landowners.  A  copy  is  given  of  a  law  passed  by  the  State 
legislature  for  the  extermination  of  these  animals. 

In  the  destruction  of  prairie  dogs  in  small  colonies,  carbon  bisulphid  is  the  favorite 
remedy  with  ranchmen,  although  the  cost  and  labor  in  applying  this  remedy  are 
considerable.  In  laboratory  tests  pocket  gophers  were  used  in  the  place  of  prairie 
dogs.  Acetylene  gas  did  not  kill  these  animals  after  exposure  for  an  hour.  Carbon 
bisulphid  rendered  them  unconscious  almost  instantly  and  produced  death  within  20 
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minutes.  When  water  containing  hydrogen  sulphid  was  used  the  animals  were  killed 
almost  instantly.     This  gas  was  considered  20  times  as  effective  as  carbon  hisulphid. 

A  hydrocarbon  <>il  obtained  as  a  by-product  in  the  manufacture  of  Pintsch  gas  gave 
results  about  equal  to  those  obtained  by  carbon  bisulphid.  The  same  may  be  said 
for  a  hydrocarbon  obtained  from  another  gas  works.  Pintsch  gas  hydrocarbon  gives 
off  a  heavy  vapor  which  readily  penetrates  into  the  holes.  The  hydrocarbon  obtained 
from  coal  gas  is  very  similar  to  the  Pintsch  hydrocarbon  but  is  somewhat  less 
volatile. 

In  field  experiments  Pintsch  hydrocarbon  and  carbon  bisulphid  were  used.  It  is 
found  necessary  to  go  over  a  dog  town  very  thoroughly  every  fewT  days  for  about  two 
weeks,  treating  all  open  holes.  The  hydrocarbons  are  not  poisonous  in  the  ordinary 
sense,  and  take  fire  less  readily  than  carbon  bisulphid.  The  cost  of  this  application 
varies  from  2  to  20  cts.  per  acre,  according  to  the  number  of  prairie-dog  holes  per 
acre.  In  the  case  of  unusually  large  dog  towns  it  is  probably  preferable  to  adopt  a 
combination  of  poisoning  and  fumigation. 

Jackal-proof  fencing  (  Agr.  Jour.  Cape  Good  Hope,  25  (1904),  No.  5,  pp.  560-563). — 
Woven-wire  fencing  has  been  tested  on  a  large  scale  in  the  Australian  colonies  and 
has  given  excellent  results  in  protecting  stock  against  the  attacks  of  jackals.  The 
expense  is  quite  inconsiderable  when  compared  with  the  saving  of  stock  which  would 
otherwise  be  destroyed  by  these  pests. 

South  African  jackals,  P.  J.  Du  Toit  (Agr.  Jour.  Cape  Good  Hope,  25  (1904), 
No.  5,  pp.  569-572,  pi.  1 ) . — The  habits  of  the  jackal  are  briefly  discussed,  and  n<  >tes 
are  given  on  poisoning  and  other  methods  of  extermination.  In  Cape  Colony  4  spe- 
cies of  jackals  are  recognized,  and  detailed  descriptive  notes  are  given  on  these  species 
with  suggestions  regarding  the  most  successful  methods  of  exterminating  them.  The 
species  of  jackal  found  in  Cape  Colony  are  Canis  mesomelas,  Proteles  cristatus,  Otocyon 
megalotis,  and  Vulpes  chama. 

Protecting-  nursery  stock  and  young  trees  from  rabbits  and  hares  (Agr.  Gaz. 
New  South  Wales,  15  (1904) ,  No.  8,  p.  744). — No  success  is  reported  in  preventing  the 
attacks  of  rabbits  by  the  rubbing  of  blood,  liver,  or  other  disagreeable  substances 
upon  trees.     The  use  of  traps  is  recommended  in  the  place  of  this  device. 

Beneficial  and  harmful  mammals  and  birds  (Rev.  Gen.  Agron.  [Louvairi],  13 
(1904),  Nos.  9,  pp.  370-378;  10,  pp.  416-426,  figs.  2). — A  large  number  of  mammals 
and  birds  are  discussed  with  special  reference  to  their  economic  relations  with  agri- 
cultural industry.  Attention  is  called  to  the  feeding  habits  of  birds  and  mammals 
which  are  particularly  beneficial  or  injurious. 

Catalogue  of  Canadian  birds,  III,  J.  Macoun  (Ottawa:  Geol.  Survey  of  Canada, 
1904,  pp.  IV '4-  415-733  4-  XXIII). — This  part  of  the  author's  catalogue  of  Canadian 
birds  completes  the  work  at  least  for  the  present,  and  includes  sparrows,  swallows, 
vireos,  warblers,  wrens,  titmice,  and  thrushes.  Notes  are  given  in  considerable 
detail  on  each  species  regarding  its  relative  numbers,  distribution,  habits,  and  eco- 
nomic relations.  The  total  number  of  birds  recorded  for  Canada  includes  nearly  800 
species,  in  addition  to  a  number  of  species  of  doubtful  occurrence. 

The  protection  of  birds  which  are  beneficial  to  agriculture,  A.  Meraz  (Bol. 
Sec.  Fomento  [Mexico],  4  (1904),  No.  4,  pp.  350-377,  pis.  4)- — The  author  briefly 
reviews  the  feeding  habits  and  economic  relations  of  a  number  of  common  birds  in 
Mexico,  including  hawks,  owls,  meadow  lark,  robin,  sparrow,  etc. 

Distribution  and  migration  of  North  American  warblers,  W.  W.  Cooke  (  U. 
S.  I)ej>t.  Ayr.,  Division  of  Biological  Surrey  Bid.  18,  pp.  142). — In  this  bulletin  the 
author  presents  a  general  account  of  the  habits,  distribution,  and  various  routes  of 
migration  of  North  American  warblers.  Lists  are  given  of  the  species  of  warblers 
which  follow  the  different  possible  routes  of  migration,  and  notes  are  also  presented 
on  the  southernmost  extension  of  winter  ranges  of  warblers.  The  major  portion  of 
the  bulletin  is  occupied  by  the  systematic  report  in  which  details  are  given  of  the 


544  EXPERIMENT    STATION    RECORD. 

distribution  and  migration  of  all  the  species  of  warblers  numbering  59,  together  with 
19  subspecies  which  are  discussed. 

The  yellowtail  tomtit  (Acanthiza  chrysorrhoa),  C.  French  (Jour.  Dept.  Agr. 
Victoria,  J  (1904),  No.  10,  p.  1000,  pi.  1). — Brief  notes  are  presented  on  the  habits  of 
this  bird  with  especial  reference  to  its  efficiency  as  an  insect  destroyer. 

Index-catalogue  of  medical  and  veterinary  zoology,  VII  and  VIII,  C.  \Y. 
Stiles  and  A.  Hassall  ( U.  S.  Dept.  Agr.,  Bureau  of  Animal  Industry  Bui.  39,  pp. 
511-S59). — In  these  parts  of  the  index-catalogue  a  list  of  authors  is  given  whose 
names  begin  with  (i. 

METEOROLOGY— CLIMATOLOGY. 

Weather  and  crops  in  Europe  in  1904  (Jour.  Bd.  Agr.  [London],  11  (1904), 
No.  8,  pp.  479-4S5). — A  general  review  of  weather  conditions  and  crop  production 
during  the  season  of  1904,  calling  attention  especially  to  the  fact  that  "the  central 
and  southeastern  countries  of  Europe  suffered  in  a  marked  degree  from  drought  and 
extreme  heat,  and  the  crops,  particularly  maize,  roots,  potatoes,  late  hay,  and  fodder 
crops,  have  in  consequence  been  more  or  less  injured,  though  it  is  probable  that  in 
the  case  of  the  cereal  crops  there  may  be  some  compensation  in  the  improved 
quality  of  the  grain." 

Main  results  of  agricultural-meteorological  observations  on  the  Poltava 
experiment  field  during  the  years  1886-1900,  W.  A.  Vlasov  (Zhur.  Opuitn. 
Agron.  [Jour.  Expt.  Landw.],  5  (1904),  No.  4,  pp.  433-477).— The  author  reviews  (1) 
the  yields  for  15  years  (1886-1900)  on  the  Poltava  experiment  farm  of  winter  rye, 
winter  and  summer  wheat,  oats,  and  barley,  and  (2)  the  meteorological  conditions 
during  the  same  years,  and  attempts  to  deduce  some  conclusions  concerning  the 
influence  of  the  local  meteorological  conditions  on  the  yield  of  the  cereals  men- 
tioned.— P.  FIREMAN. 

Report  of  the  meteorological  work  of  the  Ploti  Agricultural  Experiment 
Station,  M.  Svolinsky  (Godichnuil  Otchet  Ploty.  Selsk.  Khoz.  Opuitn.  Sktutzu,  9(1903), 
pp.  1-25,121-124,  charts2). — The  usual  observations  on  temperature  of  the  air  and  the 
soil,  atmospheric  pressure,  humidity,  precipitation  (including  snowfall),  evaporation, 
sunshine,  solar  radiation,  wind  movement,  and  miscellaneous  phenomena  are  reported. 

Meteorological  summary  for  1903,  H.  Dufour  and  D.  Valet  (Chron.  Agr. 
Canton  Vaud,  17  (1904),  No.  17,  pp.  495-508).— Observations  at  Lausanne,  Switzer- 
land, on  temperature,  precipitation,  sunshine,  and  soil  temperature  are  summarized 
for  each  month  of  the  year  and  compared  with  averages  for  previous  years. 

Meteorology,  P.  Boname ( Rap.  An.  Sta.  Agron.  [Mauritius'],  1903, pp.  1-9).—  Obser- 
vations on  atmospheric  pressure,  humidity,  temperature,  and  rainfall  are  summarized 
for  each  month  of  the  year.  In  case  of  rainfall  summaries  showing  daily,  monthly, 
and  seasonal  distribution  are  also  given.  The  mean  annual  pressure  was  736.7  mm. 
(28.73  in.),  varying  from  727.1  mm.  (28.36  in.)  January  29  to  742.8  mm.  (28.97  in. ) 
July  26.  The  average  temperature  was  21.4°  C,  the  maximum  30.5°  in  March,  the 
minimum  11°  July  13  and  September  9.  The  annual  rainfall  was  1,386.3  mm. 
(54.5  in.)  as  against  1,736.5  mm.  (68.22  in.)  in  1902.  Of  this  amount  712.4  mm. 
(27.78  in.)  fell  during  the  night.  Although  the  rainfall  during  1903  was  somewhat 
below  normal,  its  distribution  was  very  favorable  for  crops. 

Forecasting  the  weather  (Nat.  Geogr.  Mag.,  15  (1904),  No.  7,  pp.  285-292,  jigs. 
7). — This  article  gives  some  generalizations  applying  to  the  United  States  east  of  the 
Rocky  Mountains,  especially  the  Middle  and  Upper  Mississippi  and  Ohio  valleys, 
the  lake  region,  and  the  Middle  States,  which  it  is  believed  will  enable  the  local 
observer  "to  detect  in  the  atmospheric  changes,  apparent  to  the  eye  or  apprehended 
by  the  sense  of  feeling,  the  coming  of  an  area  of  cloud  and  precipitation  with  its 
attendant  whirling  winds — warm  on  the  front  and  right-hand  side  and  cold  in  the 
rear  and  on  the  left-hand  side." 
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The  relation  of  weather  to  crop  production,  J.  W.  Smith  (Jour.  Columbus 
Hurt.  Soc,  19  ( 1904),  No.  3,  pp.  80-84)- — Mainly  a  summary  of  an  article  in  the  Year- 
book of  this  Department  for  1903  (E.  S.  R.,  16,  p.  136). 

Weather  influences,  E.  G.  Dexter  (New  York:  The  Macmittan  Company,  1904, 
pp.  XXXI  A-286,  Jigs.  52). — This  book  discusses  sources  and  nature  of  weather  prov- 
erbs, the  weather  lore  of  the  "skyey  influences,"  animal  weather  lore,  weather 
influences  in  literature,  the  empirical  problem,  the  meteorological  conditions,  the 
child  and  the  weather,  crime  and  the  weather,  insanity  and  the  weather,  health  and 
the  weather,  suicide  and  the  weather,  drunkenness  and  the  weather,  attention  and 
the  weather,  and  a  summary  of  weather  effects.  A  bibliography  of  the  subject  is 
included. 

The  humidity  of  the  air  of  our  homes,  II.  F.  Bisnop  (Engineer.  News,  52  (1904), 
No.  11,  pp.  .'14-236,  figs.  2). — This  question  is  somewhat  fully  discussed,  the  author 
stating  in  conclusion  his  belief  "  that  a  humidity  of  30  to  50  per  cent,  depending  upon 
outside  conditions,  can  be  readily  maintained,  will  be  found  sufficient  for  comfort, 
and  conducive  to  the  best  health." 

A  sensitive  hygrometer,  W.  M.  Thornton  ( Abs.  in  Nature  [London},  71  (1904), 
No.  1828,  p.  47).— A  paper  read  before  the  Physical  Society,  October  28,  1904. 

"The  instrument  is  made  by  enclosingthe  cooled  surface  of  a  Regnault's  hygrometer 
in  a  glass  globe,  so  that  only  the  mass  of  vapor  contained  in  the  vessel  is  available 
for  condensation.  The  cooled  surface  is  made  much  smaller  than  usual — about  1 
scj.  cm.  The  surface-density  of  the  deposited  moisture  depends  on  the  total  quantity 
of  water  vapor  present.  If  this  is  more  than  a  minimum  to  be  determined  later,  it 
will  be  visible  either  by  the  loss  of  brightness  by  scattering,  or  by  observing,  as  in 
the  Dines  hygrometer,  the  scattered  light  itself. 

"Little  is  known  as  to  the  manner  in  which  moisture  is  deposited  on  smooth,  cold 
surfaces.  Dr.  Park  has  shown  that  the  thickness  of  the  deposit  is  of  the  same  order 
as  that  of  the  black  spot  in  interference  films.  The  reflection  of  light  from  such  a 
clear  layer  of  uniform  thickness  backed  by  a  bright  surface  is  considered  in  the  paper, 
and  it  is  shown  that  the  loss  of  light  due  to  the  thinnest  possible  films  can  be  per- 
ceived. The  opposite  case  to  that  of  a  smooth  layer  is  that  of  clear  spherical  particles 
resting  on  the  surface.  This  is  also  considered,  and  the  surface-density  to  give  a 
visible  deposit  is  calculated.  In  connection  with  this  an  interesting  note  was  received 
from  Lord  Rayleigh  in  reply  to  an  inquiry,  in  which  he  shows  that  the  maximum 
brightness  of  a  cloud  is  about  4X10-5  that  of  the  sun. 

"Comparing  all  values,  it  is  taken  that  10~8  gm.  per  square  centimeter  can  be 
detected  by  unaided  vision  with  diffused  light.  The  time  taken  for  moisture  to 
diffuse  from  a  state  of  uniform  distribution  throughout  the  globe  toward  the  center 
is  then  calculated,  and  found  to  be  less  than  10  minutes  for  a  sphere  of  20  cm. 
diameter.  The  paper  is  an  attempt  to  make  the  somewhat  neglected  Regnault 
hygrometer  an  instrument  of  precision  in  the  detection  of  small  quantities  of 
moisture." 

Studies  on  the  circulation  of  the  atmospheres  of  the  sun  and  of  the  earth, 
F.  H.  Bigelow  (  U.  S.  De/it.  Agr.,  Weather  Bureau  Doc.  316,  pjt.  44,  figs.  24,  charts  16). — 
Reprints  of  articles  previously  noted  (E.  S.  R.,  15,  p.  856;  16,  pp.  25,  236,  237). 

On  the  general  circulation  of  the  atmosphere  in  middle  and  high  latitudes, 
W.  N.  Shaw  (  U.  S.  Dept.  Agr.,  Weather  Bureau  Doc.  314,  pp.  13,  figs.  4). — This  is  a 
reprint  of  an  article  previously  noted  (E.  S.  R.,  16,  p.  237). 

WATER- SOILS. 

The  progressive  sinking  of  the  ground  water  level  and  artificial  ground 
water  supplies,  J.  (i.  Richert  (Engineer.  News,  52(1904),  No.  21,  pp.  474,  475, 
figs.  7). — The  sinking  of  the  ground  water  level  as  a  result  of  excessive  pumping  is 
discussed,  and  the  so-called  Swedish  system  of  raising  the  level  and  increasing  the 
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ground  water  supply  by  means  of  artificial  infiltration  through  cleansable  basins  is 
described. 

Small  fluctuations  in  mass  of  underground  water,  .1.  Boussinesq  (Compt. 
Rend.  Acad.  Sci.  Paris,  139  I  1904),  No.  8,  pp.  441-445;  Her.  Sci.  [Paris],  5.  ser.,  2  1 1904), 
No.  10,  p.  307). 

Underground  streams  and  their  utilization,  L.  Dancer  (Deut.  Landw.  Presse, 
31  {1904),  No.  81,  pp.  689-691). — A  brief  general  discussion. 

The  Burt  continuous  water-softening  process  {Engineer.  News,  52  (1904), 
No.  11, p.  238,  jigs.  .'). — This  system  of  treatment  first  with  lime  and  then  with  soda  is 
described. 

The  use  of  copper  sulphate  to  prevent  algal  growths  at  Hanover,  N.  H. , 
R.  Fletcher  {Engineer.  News,  52  {1904),  No.  17,  p.  375). — A  successful  trial  of  the 
method  at  the  city  water  works  is  reported. 

Report  of  the  committee  appointed  to  consider  the  standardization  of 
methods  for  the  bacterioscopic  examination  of  water,  R.  Boyce  et  ai..  (  Chem. 
News,  90  {1904),  No.  2341, pp.  177-179). — This  is  the  report  of  a  committee  appointed 
at  the  Congress  of  the  Royal  Institute  of  Public  Health,  held  at  the  University  of 
Liverpool  in  July,  1903,  "to  consider  the  methods  employed  in  the  bacterioscopic 
analysis  of  water,  and,  if  possible,  to  draw  up  a  scheme  of  uniform  procedure  for 
adoption  in  such  examination,  and  to  report  to  the  next  congress  of  the  Institute." 

The  committee  names  as  the  minimal  number  of  procedures  "(1)  enumeration  of 
the  bacteria  present  on  a  medium  incubated  at  room  temperature  (18  to  22°  ('.  );  (2) 
search  for  Bacillus  colt,  and  identification  and  enumeration  of  this  organism  if  pres- 
ent." While  the  committee  regard  these  procedures  as  an  irreducible  minimum  in 
the  bacterioscopic  analysis  of  water,  the  majority  of  the  committee  recommend  in 
addition  "(1)  enumeration  of  the  bacteria  present  on  a  medium  incubated  at  blood 
heat  (36  to  38°  C. );  (2)  search  for  and  enumeration  of  streptococci.  The  committee 
do  not  think  it  necessary  as  a  routine  measure  to  search  for  the  Bacillus  enteritidis 
sporogenes,  but  are  agreed  that  in  special  or  exceptional  instances  it  may  be  advisable 
to  look  for  this  organism." 

The  report  deals  with  methods  of  collection  of  sample;  choice,  preparation,  and 
reaction  of  the  media  to  be  used;  amounts  to  be  plated,  sizes  of  dishes,  etc.;  tem- 
perature of  incubation;  detection,  isolation,  identification,  and  characteristics  of 
Bacillus  coli;  identification  of  streptococci  and  Bacillus  enteritidis  sporogenes. 

Recent  experiments  and  new  problems  in  soil  bacteriology,  with  especial 
reference  to  green  manuring  and  fallows,  L.  Hiltnek  i  Arb.  Deut.  Landw.  (resell., 
1904,  No.  98,  pp.  59-78). — A  review  and  general  discussion. 

Investigations  in  soil  management,  being  three  of  six  papers  on  the  in- 
fluence of  soil  management  upon  the  water-soluble  salts  in  soils  and  the 
yield  of  crops,  F.  H.  King  {Madison,  Wis.:  Published  by  author,  with  permission  of 
Secretary  of  Agriculture,  1904,  pp.  VIII  +  168,  figs.  21). — The  three  papers  contained 
in  this  pamphlet  are  entitled,  respectively,  ( E)  Influence  of  farmyard  manure 
upon  yield  and  upon  the  water-soluble  salts  of  soils,  (F)  The  movement  of  water- 
soluble  salts  in  soils,  and  (D)  Absorption  of  water-soluble  salts  by  different  soil 
types.  The  other  three  papers  of  the  series  are:  (B)  Amounts  of  plant  food  readily 
recoverable  from  field  soils  by  distilled  water,  (C)  Relations  of  crop  yields  to 
amounts  of  water-soluble  plant-food  materials  recovered  from  soils,  and  (G)  Rela- 
tions of  differences  of  yield  on  eight  soil  types  to  difference  of  climatological  environ- 
ment. "The  six  papers  constitute  the  report  of  the  Chief  of  the  Division  of  Soil 
Management  [Bureau  of  Soils]  for  1902  and  1903." 

E — Influence  of  farmyard  manure  "/«<»  yield  and  upon,  the  water-soluble  salts  of  soils 
(pp.  1-61). — This  paper  gives  the  results  of  experiments  with  multiple  proportions 
(5, 10,  and  15  tons  per  acre)  of  barnyard  manure  and  with  guano  (300  lbs.  per  acre  I 
on  2-acre  plats  of  8  type  soils  located  at  Goldsboro.  N.  C.  (Norfolk  sandy  loam  and 
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Sdnia  silt  loam),  Upper  Marlboro,  Md.  (Norfolk  sand  and  sassafras  loam),  Lancaster, 
Pa.  (Hagerstown  clay  loam  and  Hagerstown  loam),  and  Janesville,  Wis.  (Janesville 
loam  and  Miami  loam).  Soils  were  selected  which  were  "strongly  contrasted  in 
their  native  productive  capacities  in  order  that  strongly  marked  differences  might 
be  dealt  with." 

The  crops  grown  were  corn  and  potatoes.  The  yields  of  the  crops,  generally  in 
both  green  and  dry  state,  are  recorded,  as  are  studies  of  the  water-soluble  salts  of  the 
soils  before  and  at  intervals  during  the  experiments.  The  plant  juices  were  also 
studied  with  a  view  to  ascertaining  the  relations  between  the  soil  solutions  and  the 
substances  taken  up  by  the  crops.  Care  was  taken  to  secure  manure  of  uniform 
quality  for  use  on  the  two  soil  types  in  each  locality,  but  analyses  of  the  manure  are 
not  given. 

The  results  of  the  experiments  with  corn  show  in  general  that  both  relatively  and 
absolutely  the  fertilizers  had  a  greater  effect  on  the  poorer  soils  than  on  the  stronger. 
With  the  poorer  soils  there  was  "a  systematic  difference  in  the  yield  of  water-free 
shelled  corn,  closely  related  to  the  fertilizers  applied  to  the  soil.  The  group  of  four 
stronger  soils  did  not  show,  throughout,  this  systematic  relation."  The  experiments 
with  potatoes  yielded  practically  the  same  results  as  those  with  corn. 

From  the  results  of  analyses  of  the  leachingsof  the  soils  on  which  the  experiments 
were  made,  "it  is  very  clear  that  the  effect  of  different  amounts  of  stable  manure 
applied  to  these  soils  .  .  .  was  such  upon  the  recovery  of  the  water-soluble  salts  as 
to  enable  the  same  treatment  to  remove  different  amounts  from  different  fertiliza- 
tions. .  .  .  There  is  a  clear  quantitative  relation,  too,  between  the  yields  and  the 
salts  recovered,  these  (the  former)  increasing  where  the  essential  ingredients  of  plant 
food  are  higher."  Four-pound  samples  of  the  soils  mixed  with  comparatively  large 
amounts  of  manure  gave  when  leached  after  65  days  results  agreeing  in  general  with 
those  obtained  in  the  field  tests. 

The  examinations  of  the  plant  juices  showed  that  the  manuring  had  a  direct  effect 
upon  the  water-soluble  salts  taken  up  by  the  plants.  "  It  is  thus  shown  that  the  crops 
on  the  manured  ground  recovered  29  per  cent  more  potash  from  the  four  stronger 
soils,  and  40  percent  more  from  the  poorer  soils,  where  the  15  tons  of  manure  had 
been  applied."  On  the  other  hand,  lime  and  magnesia  decreased  where  the  potash 
increased. 

Summarizing  his  results  the  author  says:  "The  observations  here  presented,  both 
upon  the  soils  and  upon  the  plants  which  had  grown  upon  them,  make  it  clear  that 
when  farmyard  manure  is  applied  to  fields  it  has  the  effect  not  only  of  increasing  the 
yields,  but  at  the  same  time  of  increasing  the  amounts  of  water-soluble  salts  which 
can  be  recovered  from  the  soils  themselves  and  from  the  plants  which  have  grown 
upon  them." 

F—The  movement  of  water-soluble  salts  in  soils  (pp.  62-113). — The  studies  here 
reported  were  made  on  a  number  of  type  soils  in  galvanized-iron  cylinders  "pro- 
vided with  reservoirs  at  their  bases  which  permitted  the  addition  of  water  at  the 
bottom  of  the  columns  and  its  rise  by  capillarity  through  the  soil."  The  soils  were 
removed  at  intervals  in  2-in.  sections  and  analyzed.  The  rise  of  capillary  water 
increased  the  total  soluble  salts  in  the  soils,  the  sulphates,  nitrates,  and  chloride 
accumulating  in  large  amounts  in  the  surface  2  in.  The  phosphates  were  not 
materially  affected. 

Field  observations  are  cited  to  show  the  tendency  of  soluble  salts  to  accumulate  by 
"capillary  sweeping"  under  rows  of  crops,  especially  in  furrow  irrigation  and  ridge 
culture. 

In  a  series  of  experiments  with  the  8  type  soils  used  in  the  experiments  with  manure 
noted  above,  a  solution  of  salts  was  used  in  the  reservoirs  of  the  cylinders  and  their 
movement  by  capillarity  studied. 
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"The  solution  was  added  to  the  reservoirs  of  the  two  cylinders  of  both  pairs  at  the 
same  time,  as  rapidly  as  capillarity  would  permit,  until  the  soils  became  wet  on  the 
surface,  the  covers  being  kept  on  to  prevent  evaporation.  At  about  this  time  the 
soil  was  removed  from  one  of  the  cylinders  in  1- or  2-in.  layers,  .  .  .  weighed  and 
dried  and  the  per  cent  of  moisture  determined.  The  other  pylinder  of  soil  had  its 
cover  removed  and  was  set  out  in  a  free  circulation  of  air,  to  strengthen  the  loss  of 
water  by  evaporation,  and  distilled  water  was  kept  supplied  until  about  as  much  had 
been  added  to  the  soil  as  it  had  taken  of  the  salt  solution.  There  are  thus  two  series 
of  soil  samples:  ( 1 )  One  through  which  a  salt  solution  had  risen  by  capillarity  until 
the  soil  was  wet  on  the  surface,  and  (2)  another  in  which  distilled  water  was  per- 
mitted to  follow,  also  by  capillarity,  the  salt  solution  until  enough  more  had  entered 
the  soil  to  have  about  displaced  the  salt  solution.  .  .  .  At  the  close  of  the  period  of 
capillary  movement,  in  each  case,  the  soil  was  removed  in  consecutive  layers,  the 
first  four,  1  in.  each,  and  the  balance,  2  in.  deep." 

The  results  show  that  there  was  a  general  tendency  "for  the  potash  to  concentrate 
at  the  bottom  of  the  columns  where  the  solution  entered,  while  higher  up  in  the  soil 
capillarity  had  the  effect  of  forcing  the  potash  upward  until  it  was  arrested  in  the 
surface  inch.  .  .  .  There  was  a  remarkable  difference  between  the  amounts  of  lime 
and  of  potash  recovered  from  the  surface  soil,  the  mean  amounts  for  the  8  soil  types 
being  1,468  for  lime  and  82.38  for  potash  or  as  18  to  1;  while  in  the  bottom  layer  the 
mean  amounts  recovered  were  34.41  of  lime  to  40.67  of  potash,  the  relations  being 
reversed.  .  .  .  The  capillary  movement  reduced  the  lime  which  could  be  recovered 
from  the  bottom  layer  to  about  one-fourth  and  increased  that  at  the  top  12-fold; 
while  with  the  potash  the  decrease  was  only  about  6  to  7  per  cent  at  the  bottom  and 
the  increase  at  the  top  less  than  2-fold.  There  is  thus  shown  a  strong  difference 
between  the  movement  of  the  potash  and  of  the  lime,  through  these  soils  under  the 
influence  of  capillarity.  .   .  . 

"The  movements  of  magnesia  were,  in  general,  more  nearly  analogous  to  those  of 
the  lime  than  to  those  of  the  potash,  but  there  was  no  such  large  accumulations  in 
the  surface  inch.  .  .  . 

"The  tendency  of  nitrates  to  change  one  way  or  the  other  is  so  great,  on  account 
of  biological  influences,  that  the  capillary  movement  of  them  can  not  well  be  indi- 
cated by  such  a  series  of  observations,  except  in  a  most  general  way.  .  .  .  There 
was  a  heavy  accumulation  of  the  nitrates  in  the  surface  layer  and  a  large  reduction 
of  them  in  the  lower  portions  of  the  columns,  which  was  undoubtedly  due,  to  a  great 
extent,  to  capillary  movement. 

"  In  the  case  of  the  phosphates,  notwithstanding  the  addition  of  them  to  the  soil 
with  the  solution,  the  absorption  was  so  strong  as  to  reduce  the  amounts  which  could 
be  recovered  to  so  narrow  a  margin  that  the  movements  can  be  measured  by  the 
methods  only  with  great  difficulty. 

"The  [results]  show  that,  in  the  capillary  movement  of  the  sulphates  upward 
through  the  soils,  they  advanced  much  as  the  lime  and  magnesia  did,  concentrating 
at  the  surface,  but  not  as  intensely  as  did  either  the  chlorin  or  nitric  acid.  •  •  • 

' '  No  salt  in  the  series  investigated  moved  with  such  apparent  freedom  and  aban- 
doned the  soil  so  completely  as  did  the  chlorids,  or  at  least  as  did  the  chlorin. 

"The  most  striking  feature  in  the  data  presented  in  this  series  of  observations  is 
the  completeness  with  which  the  chlorin  disappeared  from  all  but  the  surface  inch 
of  soil,  in  four  of  the  types  under  treatment,  even  at  the  end  of  20  days." 

The  results  of  experiments  in  small  glass  cylinders  are  reported  which  show  that 
nitrates  were  rapidly  concentrated  in  the  upper  layers  of  soil  by  capillary  sweeping 
from  below. 

In  experiments  in  cylinders  to  test  the  effect  of  earth  mulches  and  bare  fallow 
treatment  on  the  capillary  movement  of  soluble  salts,  the  results  indicated  "a  tend- 
ency of  naked  fallows  to  increase  the  water-soluble  salt  content  of  the  soil,  especially 
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if  it  was  low  to  begin  with,  and  the  observed  relations  are  in  accord  with  the  usual 
immediate  increased  productive  power  of  naked-fallow  fields,  if  it  is  true  that  an 
increase  in  the  amounts  of  readily  water-soluble  salts  in  soils  favor  an  increase  of 
yield."  The  concentration  of  the  soluble  salts  in  the  upper  layers  of  the  soils  was 
more  rapid  in  the  unmulched  than  in  the  mulched  soils,  the  concentration  being 
especially  rapid  in  case  of  nitrates,  chlorids,  and  sulphates. 

"  In  the  case  of  the  phosphates,  silica,  and  bicarbonates,  the  distribution  .  .  .  was, 
in  some  respects,  the  reverse  of  what  occurred  with  the  nitrates,  chlorids,  and  sul- 
phates; with  these,  the  amounts  decreased  with  great  rapidity  through  the  first  3  in. 
and  continued  to  decrease,  only  less  rapidly  to  the  bottom;  with  the  phosphates  and 
the  other  two  radicles,  there  was  but  a  small  decrease,  if  any,  through  the.  first  3  in., 
but  a  well  marked  tendency  for  the  amounts  to  increase  with  the  depth." 

The  practical  application  of  these  results  in  soil  management,  especially  as  they 
bear  on  the  value  of  cultivation  to  make  water-soluble  plant  food  materials  more 
available  and  on  the  loss  of  plant  food  by  surface  drainage  when  the  cultivation  is 
such  as  to  cause  the  soluble  salts  to  accumulate  at  the  immediate  surface  is  discussed. 

"  Where  the  granular  structure  of  the  soil  is  feeble,  as  it  is  so  often  in  the  South, 
heavy  rains,  and  even  very  moderate  ones,  so  puddle  the  immediate  surface  that  the 
water  does  not  enter  the  soil  readily  but  quickly  flows  to  the  lowest  places,  carrying 
with  it  the  soluble  salts  which  have  been  concentrated  at  the  surface,  and,  if  the 
fields  are  furrowed  .  .  .  much  of  the  rainfall  is  liable  to  pass  away  in  surface  drain- 
age and  with  it  whatever  of  salts  have  been  dissolved.  Deeper  plowing,  which  incor- 
porates more  of  organic  matter,  and  flat  cultivation  are  two  essential  conditions  which 
will  very  materially  lessen  these  bad  effects." 

D — Absorption  of  water-soluble  salts  bij  different  soil  types  (pp.  114-168). — Investiga- 
tions made  on  this  subject  between  1845  and  1865  are  reviewed,  and  the  results  of 
studies  on  the  8  type  soils  used  in  the  investigations  noted  above  are  reported. 

In  these  investigations  a  complex  solution,  containing  potassium  25  parts  per  mil- 
lion, calcium  25,  magnesium  10,  nitric  acid  (N03)  40,  phosphoric  acid  (HP04)  20, 
sulphuric  acid  (S04)  40,  and  chlorin  30  parts,  was  employed. 

"  In  all  cases  the  volume  of  the  solution  used  was  equal  to  five  times  the  water-free 
weight  of  the  samples  treated  and  generally  600  cc.  of  solution  and  120  gm.  of  soil 
were  taken.  Most  of  the  observations  were  made  with  short  periods  of  contact  of 
the  solution  with  the  soil,  this  being  made  sometimes  by  shaking  in  bottles  and  some- 
times by  percolation.   .  .  . 

"The  soils  were  examined  for  the  amounts  of  water-soluble  salts  which  could  be 
recovered  from  them  by  washing  3  minutes  in  distilled  water,  and  the  amounts  so 
recovered  were  added  to  the  amounts  which  were  added  with  the  solution  to  the 
duplicate  samples  of  soil  treated,  and  the  absorption  was  taken  as  the  difference 
between  the  amounts  remaining  in  the  solution  and  those  originally  present,  plus 
those  shown  to  be  present  in  the  soil  before  treatment.  Only  colorimetric  methods 
were  used  in  determining  the  changes  which  occurred  in  the  solution.  .  .  . 

"The  treatment  of  the  samples  consisted  in  weighing  into  stoppered  bottles  120  gm. 
of  the  dry  soils  and  4  gm.  of  carbon  black,  to  decolorize  the  solutions.  To  each  sam- 
ple was  then  added  600  cc.  of  solution  and  vigorously  shaken  during  3  minutes;  and 
then  allowed  to  stand  24  hours,  but  shaken,  during  3  minutes,  10  times  during  that 
interval." 

The  results  show  "that  very  strong  differences  may  exist  in  the  absorptive  power 
of  different  soils  and  that,  until  the  reverse  is  proven  by  careful  observation  to  be 
true,  we  must  expect  to  find  that  soils  having  a  high  absorbing  power  are  capable, 
under  favorable  conditions,  of  giving  larger  yields  than  those  having  small  absorb- 
ing power,  and  there  can  be  no  question  regarding  the  desirability  of  carrying  out 
suitable  researches  to  establish  what  relation  there  may  be  between  yields  and  the 
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absorptive  power  of  soils  for  salts  carried  in  solutions  which  are  brought  in  contact 
with  them." 

In  case  of  the  Janesville  loam  "less  phosphoric  acid  was  recovered  from  each  of 
the  four  depths  than  was  recovered  from  the  soil  when  washed  in  distilled  water, 
while  at  the  same  time  more  silica  was  indicated  by  the  method.  If  the  reliability 
of  the  method  is  admitted,  it  follows  that  treating  this  soil  with  the  salt  solutions 

used  resulted  in  fixing  in  the  soil  not  only  all  the  phosphoric  acid  added  but  a  < - 

siderable  per  cent  of  that  which  could  he  recovered  with  distilled  water  in  contact 
but  3  minutes;  the  lime,  however,  appears  to  have  suffered  but  little  change. 

"Potash  became  fixed  in  increasing  amounts  with  the  depth  and  in  each  case  the 
soil  took  on  from  3  to  4  times  the  quantity  recovered  with  distilled  water;  while  of 
magnesia  the  amounts  absorbed  from  the  solution  are  in  no  case  quite  equal  to  those 
originally  recovered  with  the  distilled  water. 

"The  absorption  of  SO+  was  large,  and  the  results,  in  themselves,  also  indicate  an 
absorption  of  nitric  acid,  although  there  is  more  reason  to  doubt  these  values  on 
account  of  the  large  amounts  of  chlorin  present  which  had  to  be  removed  before  the 
determinations  could  be  made,  and  on  account  of  the  possibility  and  even  proba- 
bility of  denitrification  having  taken  place.  The  chlorin,  like  the  lime,  remains 
practically  unchanged.' ' 

With  the  Hagerstown  loam  "the  results  are  in  some  ways  very  different  from 
those  just  cited.  In  but  one  case  was  quite  all  the  phosphoric  acid  removed  from 
the  solution,  but  the  solution  was  a  little  stronger  as  used  on  this  soil.  Silica  was 
more  soluble  in  the  salt  solution  than  in  distilled  water,  but  not  as  much  so  as  in 
the  Janesville  loam,  except  in  the  third  and  fourth  feet. 

"The  lime  behaved  very  differently,  except  in  the  fourth  foot,  very  large  amounts 
of  it  going  into  solution  in  the  first  and  second  feet,  while  in  the  fourth  absorption 
occurred. 

"The  different  depths  absorbed  the  potash  very  unequally,  the  surface  foot  taking 
nearly  double  what  the  second  took. 

"In  the  case  of  the  sulphuric  acid,  too,  there  is  a  strong  contrast,  very  much  larger 
amounts  having  been  absorbed,  except  in  the  second  foot,  where  a  notable  amount 
went  into  solution  from  the  soil  itself." 

When  the  contact  of  the  solution  with  this  soil  was  increased  to  72  hours  instead 
of  24  the  soil  increased  the  amount  of  phosphoric  acid  absorbed,  "adding  to  what 
they  already  had  nearly  140  parts  per  million  for  all  4  ft. ;  but  at  the  same  time  they 
appear  to  have  lost  from  8  to  37  parts  of  silica. 

"Sulphuric  acid,  contrary  to  the  observations  of  the  earlier  investigators  cited, 
was  absorbed  in  very  large  amounts  by  all  4  ft.  at  the  end  of  72  hours,  although,  at 
the  end  of  24  hours,  the  duplicate  determinations  on  the  second  foot  showed  a  solu- 
tion from  that  soil  of  44  and  42  parts  per  million. 

"The  large  apparent  absorption  of  nitric  acid  by  the  soil  of  the  surface  foot  may  be 
due  to  denitrification. 

"The  first,  second,  and  third  feet  lost  lime,  as  would  be  expected  from  earlier 
observations,  until  the  end  of  twenty-four  hours,  and,  except  the  third  foot,  to  the 
end  of  72  hours.  The  fourth  foot,  however,  absorbed  an  increasing  amount  to  the 
end. 

"Both  potash  and  magnesia  were  absorbed  and  the  potash  in  larger  amounts, 
as  was  to  be  expected;  but  after  24  hours  the  surface  foot  gave  back  to  the  solution 
again  large  amounts  of  both  bases. 

"While  the  indicated  absorption  of  chlorin  is  small,  compared  with  other  things, 
we  believe  it  is  too  large  to  be  set  aside  as  due  to  errors  of  method  and  irregularities 
in  manipulation." 

In  experiments  with  a  manure  solution  to  which  potassium  nitrate  was  added,  it 
was  observed  "that  all  soils  absorbed  large  amounts  of  potash  from  the  solution 
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used,  but  the  Norfolk  sandy  soil  least  and  less  than  one-eighth  that  absorbed  by  the 
Janesville  loam,  which  produced  the  heaviest  yields.  While  potash  was  absorbed 
by  all  soils,  in  every  case  lime  went  into  solution,  and  in  larger  quantities  from  the 
four  soils  which  gave  the  largest  amounts  of  lime  from  treatment  with  distilled 
water.  So,  too,  the  four  soils  yielding  largest  amounts  of  magnesia,  under  repeated 
washing,  gave  this  base  over  to  the  solution,  but  in  three  other  cases  magnesia  was 
absorbed. 

"  Very  large  amounts  of  nitric  acid  failed  to  appear  in  the  solution  after  contact 
with  the  soils,  anil  it  was  clearly  held  back  or  transformed.  Denitriheation,  in  the 
biological  sense,  could  not  take  place  to  this  extent,  (1)  because  the  soils  themselves 
were  repeatedly  dried  at  120°  C,  and  came  to  this  experiment  warm  from  the  dry 
oven;  (2)  because  sufficient  time  did  not  intervene  for  so  much  denitrirication  to 
have  occurred  as  the  result  of  vital  activity.  .  .  . 

"  More  potash,  in  every  case  but  one,  was  absorbed  than  was  required  to  repre- 
sent the  chemical  equivalent  of  the  nitric  acid  disappearing  from  the  solution.  The 
retention  of  phosphoric  acid  was  not  very  different  with  the  different  soils.  .  .  . 
The  solution  contained  phosphoric  acid  enough  to  represent  29.55  parts  per  million 
of  the  dry  soil.  In  no  case  was  this  amount  absorbed,  and  the  amounts  left  in  the 
solution  ranged  betw-een  10  and  22  parts  per  million  of  the  soil.  .  .  .  Comparatively 
large  amounts  of  S04  were  also  fixed  by  the  four  poorer  soils,  the  Janesville  loam 
being  the  only  one  which  corresponds  with  the  observations  of  earlier  investigators. 
Chlorin  is  the  only  negative  radicle  existing  in  the  solution  used  which  does  not 
appear  to  have  been  fixed  by  the  soils. ' ' 

As  regards  the  relation  between  yields  and  absorbed  and  dissolved  salts  in  case  of 
the  manure  solution  it  was  observed  that  "when  the  four  northern  soils  are  com- 
pared, as  a  group,  with  the  four  southern  soils,  it  is  clear  that  much  larger  yields  are 
associated  with  the  power  for  larger  absorption  of  potash  and  of  total  salts,  and  with 
the  larger  solution  as  well,  where  that  has  taken  place.  In  the  case  of  the  individual 
members  of  the  northern  group,  too,  the  yields  and  absorption  of  total  salts  rise  and 
fall  somewhat  together.  The  Selma  silt  loam  and  the  sassafras  sandy  loam,  each  of 
which  is  a  stronger  soil  than  its  mate,  have  also  a  larger  total  absorption. 

"If  water-soluble  salts  carried  by  soils  are  important  factors  of  yield,  and  if  the 
absorbed  salts  are  still  recoverable  by  degrees  under  field  conditions,  and  available 
to  crops,  some  such  relations  as  have  been  pointed  out  should  be  expected  to  exist 
between  the  more  and  the  less  fertile  soils." 

Studies  were  also  made  of  absorption  by  these  soils  from  a  guano  solution;  by  the 
same  soils,  washed  11  times  with  distilled  water,  from  a  prepared  chemical  solution; 
and  of  absorption  by  marsh  soils. 

The  result  of  washing  the  soils  "was  the  throwing  out  of  solution  much  larger 
amounts  of  every  ingredient  present  except  phosphoric  acid.  The  amount  of  phos- 
phoric acid  present  in  this  solution,  however,  was  only  12  parts  per  million  more 
than  in  the  one  used  in  the  guano  series. 

"Another  remarkable  relation  brought  out  in  this  series  is  that  the  absorption  of 
potash  from  this  solution  by  the  four  northern  soils  averages  nearly  double  what  it 
does  for  the  four  southern  soils,  and  yet  for  all  other  ingredients  the  southern  soils 
have  thrown  out  of  solution  more  than  the  northern  ones  have,  if  we  except  sul- 
phates, upon  which  they  are  practically  equal  in  their  effects." 

In  the  experiments  with  marsh  soils  samples  "were  collected  from  a  black  marsh 
soil  under  three  different  crop  conditions,  (1)  wdiere  corn  was  very  poor,  (2)  where 
there  was  a  fair  average  crop,  and  (3)  where  the  corn  had  all  died,  possibly  because 
the  soil  had  been  too  wet,  and  was  at  the  time  supporting  a  rank  growth  of  weeds. 

"These  soils  were  treated  with  two  different  solutions  the  usual  time  for  washing 
soil  samples,  and  by  the  same  method,  except  that  in  these  cases  solutions  instead  of 
distilled  water  were  employed.  .  .  . 
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"  The  soil,  under  the  good  corn,  yielded  to  distilled  water  most  potash,  most  phos- 
phoric acid,  most  chlorin,  and  most  silica;  while  the  soil  under  the  poor  corn  yielded 
most  lime,  magnesia,  nitric  acid,  and  sulphuric  acid;  and  the  soil  under  no  corn  gave 
least  potash,  magnesia,  and  chlorin. 

"Potash  was  absorbed  from  both  the  nitrate  and  chlorid  in  nearly  the  same 
amounts  by  the  three  conditions  of  soil,  except  that  the  'no  corn'  soil  took  up  108 
parts  per  million  as  the  nitrate  and  only  80  parts  from  the  chlorid,  throwing  out  the 
same  amount  of  chlorin  in  both  cases  and  absorbing  most  nitric  acid  where  it  was 
combined  with  lime. 

"  Lime  was  thrown  into  solution  by  the  soils  under  good  and  poor  corn,  where  it 
went  in  as  chlorid,  but  was  absorbed  as  the  nitrate;  while  the  'no  corn'  soil  showed 
the  reverse  relation. 

"  Magnesia  was  absorbed  in  largest  amount  by  the  soil  under  good  corn  and  in 
least  amount  by  that  under  poor  corn. 

"Nitric  acid  was  thrown  into  solution  by  the  poor  soil  in  both  cases,  but  in  largest 
amount  when  it  went  in  with  the  lime.  It  was  absorbed  in  much  the  largest  amount 
from  the  potash  salt  by  the  good  corn  soil,  but  in  least  amount  as  the  lime  nitrate. 

"The  good  corn  soil  absorbed  more  phosphoric  acid  than  the  poor  corn  soil  in 
both  cases  and  more  than  the  'no  corn'  soil  in  one  case." 

By  increasing  the  time  of  contact  from  20  minutes  to  18  hours  the  tendency  was 
to  increase  the  absorption  of  potash,  nitric  acid,  and  phosphates,  and  to  decrease  that 
of  lime  and  magnesia,  sulphates,  and  chlorin. 

Analysis  of  the  soil  by  means  of  the  plant  (Jour.  Soc.  Arts,  52  (1904),  No. 
2111,  p.  8S1). — This  is  an  abstract  of  a  paper  by  A.  D.  Hall,  read  before  the  British 
Association  at  its  meeting  at  Cambridge.  It  briefly  reviews  previous  investigations 
on  the  value  of  plant  analysis  as  a  means  of  ascertaining  the  fertilizer  requirements 
of  soils,  especially  the  work  of  Atterberg  on  oats,  and  reports  experiments  by  the 
author  on  oats  grown  in  pots  containing  0  soils  of  very  different  types. 

Except  in  certain  striking  cases  there  was  no  strict  agreement  between  results 
obtained  by  chemical  analysis  of  the  ash  of  the  plants  and  of  the  soil.  The  variations 
in  composition  of  crops  grown  in  duplicate  pots  of  the  same  soil  were  often  grpater 
than  between  those  grown  on  different  soils.  The  accumulated  data  of  the  Rotham- 
sted  experiments,  so  far  as  they  bear  upon  this  question,  are  summarized,  and  indicate 
in  general  that  the  composition  of  the  plant  does  to  a  certain  extent  reflect  that  of 
the  soil,  yet  the  range  of  variation  shown  by  the  plant  was  less  than  that  indicated  by 
soil  analysis. 

The  root  crops  are  apparently  very  sensitive  to  lack  of  mineral  plant  foods  in  the 
soil,  while  the  cereals  are  comparatively  indifferent.  It  appears,  for  example,  that 
"the  analysis  of  the  ash  of  the  Swede  plant  would  often  provide  a  better  indication 
of  the  phosphoric  acid  requirements  of  the  soil  than  does  the  analysis  of  the  soil 
itself,  and  that  similarly  the  mangel  plant  will  serve  to  test  the  state  of  the  soil  as  to 
potash.  A  great  number  of  data  as  to  the  limits  of  normal  variation  in  the  composi- 
tion of  the  ash  are,  however,  wanted  before  the  method  can  be  employed  for  practi- 
cally testing  the  soil." 

How  can  the  farmer  best  determine  the  fertilizer  requirements  of  his  soil? 
Gerlach  (Arb.  Pent.  Landw.  Gesell,  1904,  No.  98,  pp.  47-58).— This  article  discusses 
the  value  of  mechanical  and  chemical  analysis,  and  fertilizer  experiments  for  this 
purpose.  Systematic  and  comprehensive  field  experiments  are  considered  the  most 
reliable  means  of  determining  the  fertilizer  requirements  of  soils. 

Report  of  the  chemical  laboratory  of  the  Ploti  Agricultural  Experiment 
Station,  B.  M.  Welbel  ( Godlchnuvi  Otchet  Plot;/.  Selsk.  Khoz.  Opuitn.  Stantzu,  9  (1903), 
pp%  95-120,  130-134).— The  studies  of  previous  years  (E.  S.  R.,  15,  p.  456)  on  the  nitro- 
gen content  of  the  atmospheric  precipitation  and  of  drainage  waters  were  continued 
during  1903.     Studies  were  also  made  in  vegetation  boxes  of  the  influence  of  manures 
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and  fertilizers  and  of  leguminous  plants  on  the  progress  of  nitrification  in  the  soil,  as 
well  as  the  influence  of  different  kinds  of  fallow  and  methods  of  cropping  and  fer- 
tilizing on  the  fertility  of  the  soil. 

In  connection  with  the  latter  studies  the  relation  hetween  the  phosphoric  acid 
content  of  the  plants  and  the  assimilable  phosphoric  acid  of  the  soil  was  investigated 
with  results  which  lead  to  the  conclusion  that  the  amount  of  phosphoric  acid  taken 
up  by  plants  is  an  index  of  the  quantity  available  in  the  soil.  Tests  of  various  acid 
solvents  (0.5,  1,  and  2  per  cent  citric  acid,  1  and  2  per  cent  nitric  acid,  and  2  per 
cent  acetic  acid)  for  this  purpose  have  been  undertaken. 

On  some  soil  bacteria  and  their  importance  in  agriculture,  J.  Hohl  (Ann. 
Agr.  Suisse,  5  (1904),  No.  6,  pp.  201-228). — This  is  a  summary  of  the  more  important 
results  of  the  work  of  various  investigators  on  this  subject,  with  numerous  references 
to  literature. 

Investigations  in  soil  bacteriology  and  their  practical  importance,  A.  Koch 
(Milt.  Oekon.  Gesell.  Saclisen,  1903-4,  pp.  15-34)- — A  general  discussion  of  this  subject. 
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The  action  of  barnyard  manure,  W.  Schneidewind  et  al.  (Ber.  Versuchsw.  Lauch- 
stddt,  1904,  P-  5;  abs.  in  Chem.  Ztg.,  28  (1904),  No.  67,  Reperl.  No.  19,  p.  230).-— Experi- 
ments on  a  rotation  of  beets,  barley,  potatoes,  and  wheat  with  deep-stall  and  yard 
manure  are  reported.  The  former  was  more  effective  than  the  latter  in  increasing  the 
yield,  but  also  reduced  the  sugar  content  of  beets  to  a  greater  extent.  The  manures 
were  more  effective  without  addition  of  nitrate. 

The  preservation  of  barnyard  manure,  W.  Schneidewind  et  al.  (Ber.  Ver- 
suchsw. Lauchstadt,  1904,  p.  26;  abs.  in  Chem.  Ztg.,  28  (1904),  No.  67,  Repert.  No.  19,  p. 
230). — Comparative  tests  of  gypsum,  calcium  carbonate,  and  Rippert's  preparation 
(containing  fluorin  and  sulphuric  acid),  the  two  former  on  loose  and  compact  manure, 
are  reported.  None  of  the  preparations  except  gypsum  proved  more  effective  than 
close  packing  of  the  manure. 

On  the  question  of  manure  preservation,  W.  Schneidewind  (Deut.  Landio. 
Presse,  31  (1904),  No.  73,  pp.  625,  626). — This  article  discusses  briefly  the  nature, 
causes,  and  extent  of  losses  which  occur  in  manures  handled  in  the  us,ual  way  and 
treated  with  preservatives. 

The  safe  handling  and  disinfection  of  fertilizers  from  slaughterhouses  and 
cattle  barns,  R.  Schmidt  (Arch.  Wiss.  u.  Prakt.  Thierh.,  30  (1904),  No.  6;  abs.  in 
Ztschr.  Fleiseh  u.  Milchlujg.,  15  (1904),  No.  2,  p.  45). — A  compilation  of  information 
regarding  various  methods  of  treating  disease-infected  material. 

Cotton-seed  meal  industry  (Amer.  Fert.,  21  (1904),  No.  5,  pp.  12-16).— An 
account  is  given  of  the  growth  of  the  use  of  cotton-seed  meal  as  a  fertilizer  and  the 
methods  of  manipulating  cotton  seed  in  the  factories  are  briefly  described. 

Experiments  -with  lime  nitrogen  in  comparison  with  nitrate  and  ammonia 
nitrogen,  Wein  et  al.  (Chem.  Ztg.,  28  (1904),  No.  79,  p.  940). — In  a  report  pre- 
sented to  the  section  of  agricultural  chemistry  and  investigation  of  the  German 
Society  of  Naturalists  and  Physicians,  it  was  pointed  out  that  lime  nitrogen  gives 
results  very  closely  approaching  those  obtained  with  nitrate  and  ammonia  nitrogen 
when  the  following  precautions  are  observed': 

(1)  It  should  be  applied  about  14  days  before  planting  in  order  that  the  germina- 
tion of  the  seed  may  not  be  injuriously  affected;  (2)  it  should  be  used  in  moderate 
applications,  not  more  than  3kg.  per  morgen  (about  11  lbs.  of  nitrogen  (?)  per  acre); 
(3)  it  should  not  be  applied  as  a  top-dressing,  since  when  so  applied  it  may  prove 
injurious  to  tender  plants,  and  it  should  not  be  used  on  upland  moor  soils;  (4)  on 
lowland  moor  soils,  especially  on  garden  plants,  it  is  fully  as  effective  as  ammonia 
nitrogen  and  nearly  as  effective  as  nitrate  nitrogen. 
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Comparative  experiments  with  nitrate  of  soda,  sulphate  of  ammonia,  and 
Krotnaurer's  Blankenburger  manure,  W.  Schneidewind  et  al.  (  Ber.  Vermchsw. 
Lauchsladt,  1904,  p.  52;  abs.  in  Chem.  Ztg.,28  (1904),  No.  67,  Repert.  No.  19,  p.  229).— 
The  Krotnaurer  manure,  which  contained  5.77  per  cent  of  nitrogen  (mainly  organic) 
and  5.85  per  cent  <>f  phosphoric  acid,  was  not  as  effective  as  the  nitrate  or  sulphate, 
especially  when  used  in  the  smaller  amounts,  on  account  of  its  slow  action.  It  is 
best  suited  to  light  soils.  These  experiments  also  showed  that  there  is  danger  of  loss 
of  nitrogen  when  sulphate  of  ammonia  is  used  as  a  top-dressing  on  calcareous  soils. 

The  action  of  different  forms  of  nitrogen,  especially  ammonium  salts  and 
nitrates,  on  potatoes  and  oats  {Landw.  Jahrb.,  33  (1904),  N<>-  3,  pp.  335-342;  Deut. 
I.ainlir.  Presse,  SI  (1904),  No.  '63,  pp.  547,  548;  <il>«.  in  Chem.  CentM.,  1904,  II,  p.  787).— 
A  series  of  vegetation  experiments  is  reported  from  which  the  conclusions  are  drawn 
that  ammonium  salts  produce  higher  yields  of  dry  substance  in  potatoes  than  nitrate 
of  soda,  but  that  this  is  not  true  in  case  of  beets.  Apparently  the  latter  crop  utilizes 
to  advantage  the  sodium  of  the  nitrate. 

In  case  of  oats  the  nitrate  produced  somewhat  more  dry  matter  than  ammonium 
salts.  The  crops  produced  a  larger  amount  of  dry  substance  for  a  given  amount  of 
nitrogen  in  ammonium  salts  than  in  nitrate.  The  production  of  dry  matter  per  unit 
of  nitrogen  was  still  larger  in  case  of  organic  nitrogen  than  in  case  of  nitrogen  in 
ammonia  salts.  No  advantage  was  gained  from  divided  applications  of  the  nitrog- 
enous fertilizers,  nor  was  there  any  benefit  from  mixing  the  three  forms  of  nitrogen. 

The  action  of  certain  micro-organisms  of  the  soil  on  ammonium  sulphate 
and  sodium  nitrate,  A.  Stutzer  and  W.  Rothe  (Fuhling's  Landw.  Ztg.,  53  (1904), 
No.  17,  pp.  629-635). — Studies  of  the  rate  of  conversion  of  nitrogen  of  nitrates  and 
ammonium  salts  into  albuminoid  substances  by  various  soil  organisms  in  presence 
and  absence  of  calcium  carbonate  are  reported.  Nitrogen  of  ammonium  salts  was 
more  readily  converted  than  that  of  nitrates.  Except  in  case  of  Penicillium  glaucum, 
lime  did  not  increase  the  rate  of  conversion. 

On  the  influence  of  liming  upon  the  action  of  phosphatic  manures,  M. 
Nagaoka  (Bui.  Col.  Agr.,  Tokyo  Imp.  Univ.,  6  (1904),  No.  ■>',  pp.  195-214,  pis.  3).— 
The  object  of  the  experiments  here  reported  was  to  determine  the  cause  of  the  det- 
rimental effect  which  is  often  observed  in  connection  with  the  liberal  liming  of 
paddy  fields. 

The  experiments  were  made  in  wooden  boxes  somewhat  less  than  a  square  meter 
in  area,  which  were  sunk  about  60  cm.  in  the  paddy  fields.  The  soil  used  had  been 
exhausted  by  continuous  cropping  without  manure.  It  was  a  sandy  loam  of  fine 
texture  rather  rich  in  humus  (10  to  11  per  cent)  and  contained  0.9  per  cent  of  lime 
soluble  in  hot  concentrated  hydrochloric  acid.  Pure  caustic  lime  in  a  state  of  fine 
powder  was  used  at  the  rate  of  400  kg.  per  hectare  (356  lbs.  per  acre),  being  mixed 
with  the  soil  to  a  depth  of  1  ft.  Double  superphosphate  was  applied  in  connection 
with  various  nitrogenous  fertilizers  containing  more  or  less  phosphoric  acid — fish 
scrap  and  bone,  bone  meal,  rice  bran,  rape  cake,  sesame  cake,  and  soy-bean  cake. 
The  observations  on  the  direct  (first  year)  and  after  effect  (second  year)  of  the  liming 
are  recorded. 

The  conclusions  reached  as  a  result  of  the  two  years'  experiments  are  as  follows: 
"(1)  Lime  exerts  a  retarding  and  unfavorable  influence  upon  the  availability  of 
phosphoric  acid  of  various  organic  manures.  (2)  This  injurious  action  is  about 
twice  as  powerful  with  animal  manures  as  with  manures  of  vegetable  origin.  (3) 
The  action  of  organic  matter  as  well  as  humus  in  manures  diminishes  the  unfavorable 
effect  of  lime  to  a  certain  extent.  (4)  The  retarding  rate  found  for  animal  manures 
exceeds  even  that  observed  by  Kellner  and  Bottcher  with  steamed  bone  meal  and 
confirms,  therefore,  the  claims  of  these  authors.  (5)  The  unfavorable  effect  of  lime 
extends  even  to  the  second  year  as  the  return  of  yield  over  the  loss  of  the  preceding 
year  was  not  satisfactory.     (6)  The  relative  inanurial  action  of  the  phosphoric  acid 
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compounds  in  the  animal  manures  exceeds  almost  double  that  of  the  phosphoric 
acid  compounds  in  the  manures  of  vegetable  origin  in  the  tirst  year.  (7)  In  the 
second  yearthe  relative  action  of  the  vegetable  manures  increased  to  a  certain  extent, 
yet  it  still  remained  behind  that  of  the  animal  manures." 

On  the  action  of  various  insoluble  phosphates  upon  rice  plants,  M.  Nagaoka 
{Bui.  Col.  Agr.,  Tokyo  Imp.  Univ.,  6  (1904),  No.  3,  pp.  215-261).—  The  experiments 
here  reported  were  made  in  wooden  boxes  somewhat  less  than  1  square  meter  in  area 
and  partially  sunk  in  the  soil.  The  phosphates  used  were  double  superphosphate 
(for  comparison),  ferric  phosphate,  ferrous  phosphate,  aluminum  phosphate,  and 
calcium  phosphate.  The  soil  used  was  taken  from  a  paddy  field  which  had  been 
exhausted  by  4  years'  continuous  culture  of  rice  without  manure.  Each  phosphate 
was  used  at  three  different  rates,  25,  50,  and  100  kg.  per  hectare  (22.26,  44.53,  and 
89.07  lbs.  per  acre). 

The  experiments  extended  over  4  years  and  were  divided  into  different  series  for 
the  purpose  of  testing  the  relative  direct  effect  of  the  phosphates  and  their  after  effects 
with  and  without  the  addition  of  lime.  All  of  the  phosphates  showed  considerable 
direct  benefit  both  on  the  straw  and  on  the  grain  of  the  rice,  and  this  benefit  increased 
with  the  increase  in  the  amount  of  phosphate  applied.  In  the  study  of  the  after  effects 
of  the  phosphates  it  was  found  in  all  cases  "that  the  unrecovered  phosphoric  acid  had 
an  influence  to  a  certain  extent  on  the  second  crop.  However,  there  was  no  case  in 
which  the  crops  of  the  second  year  exceeded  that  of  the  first  year.  Further,  the 
greater  the  amount  of  phosphoric  acid  left  from  the  preceding  year,  the  larger  was 
the  harvest." 

The  relative  effect  of  the  different  phosphates  in  each  of  the  4  years  of  the  experi- 
ment is  shown  in  the  following  table: 

Relative  effect  on  rice  of  different  phosphates  during  four  years. 


First    Second    Third     Fourth 
year.      year.      year.       year. 


Double  superphosphate 

Ferric  phosphate 

Ferrous  phosphate 

Aluminum  phosphate  . 
Calcium  phosphate 


100 
140 
87 
92 
117 


inn 
111 


145 
110 


100 
399 
194 
514 
161 


100 
58 
44 
112 
118 


In  the  experiments  in  which  lime  was  used  it  was  shown  that  applications  of  caustic 
lime  and  calcium  carbonate  reduced  the  amount  of  phosphoric  acid  assimilated  by 
plants,  the  former  being  much  more  active  in  this  respect  than  the  latter.  This  action 
of  caustic  lime  is  attributed  in  part  to  its  neutralizing  effect  on  acid  humus  and  the 
acid  secretions  of  plants.  The  assimilation  of  phosphoric  acid  by  the  plants  during 
the  second  and  subsequent  years  was  greater  on  the  limed  soil  than  on  the  unlimed 
soils,  but  this  increase  was  not  sufficient  to  compensate  for  the  decreased  yield  during 
the  first  year  due  to  liming  during  the  first  year.  Examinations  of  samples  of  the 
soil  showed  that  the  application  of  caustic  lime  had  decreased  the  solubility  of  the 
phosphoric  acid  in  neutral  ammonium  citrate  and  acetic  acid.  A  similar  but  less 
pronounced  result  was  brought  about  by  the  calcium  carbonate. 

In  a  supplementary  note  on  these  investigations  O.  Loew  points  out  that  the  unsatis- 
factory action  of  the  lime  may  be  due  in  part  at  least  to  the  fact  that  the  ratio  between 
the  lime  and  magnesia  in  the  soil  experimented  with  was  already  that  shown  by  Aso 
(E.  S.  R.,  15,  p.  1062)  to  be  most  favorable  to  the  growth  of  rice,  viz,  1:1. 

On  the  effects  of  soil  ignition  upon  the  availability  of  phosphoric  acid  for 
rice  culture  in  paddy  fields,  M.  Nagaoka  (Bui.  Col.  Agr.,  Tokyo  Imp.  Univ.,  6 
(1904),  No.  3,  pp.  268-276,  pis.  3).—  Experiments  to  determine  the  effect  of  igniting 
paddy  soil  for  15  minutes  to  faint  redness,  to  remove  the  humus,  on  the  availability 
of  phosphoric  acid  are  reported.  The  results  show  that  the  availabi'Hy  of  the  phos- 
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phoric  acid  was  increased  by  ignition  and  destruction  of  the  humus,  with  which  the 
phosphoric  acid  was  probably  combined. 

It  was  also  observed  that  the  application  of  alkaline  substances,  such  as  caustic 
lime  and  potassium  carbonate,  exerted  an  unfavorable  influence  on  the  assimilation 
of  phosphoric  acid,  and  this  effect  is  attributed  to  the  neutralization  of  the  acid  humus 
and  the  acid  root  secretions. 

On  organic  compounds  of  phosphoric  acid  in  the  soil,  K.  Aso  (  Bui.  Col.  Agr., 
Tokyo  Imp.  Univ.,  6  (1904),  No.  8,  pp.  277-284) ■ — With  a  view  to  ascertaining  why 
soils  yield  more  phosphoric  acid  soluble  in  hydrochloric  acid  after  they  are  ignited 
than  before  ignition,  the  author  made  a  chemical  study  of  samples  of  raw  soil  and  of 
soil  which  had  been  ignited,  steamed  for  3  hours  under  pressure  in  a  sterilization 
apparatus,  and  steamed  under  pressure  in  3  atmospheres  in  an  autoclave  for  3  hours. 

He  summarizes  his  results  as  follows:  "(1)  Phosphoric  acid  is  present  in  humus 
soil  inorganic  and  inorganic  forms.  (2)  The  chief  organic  phosphoric  compound 
is  nuclein.  Besides,  a  very  small  quantity  of  lecithin  is  present.  Both  compounds 
can  be  partially  due  to  the  bacterial  flora  of  the  soil,  partially  to  the  decaying  plant 
roots.  (3)  The  phosphoric  acid  in  the  organic  compounds  becomes  available  by 
burning  the  humus  soil." 

The  after-effect  of  phosphates,  H.  Bachmann  (Fuhling's  Landw.  Ztg.,  53  (1904), 
No.  21,  pp.  790-797). — The  results  of  a  series  of  experiments  on  private  farms  to 
compare  Thomas  slag  with  2  grades  of  so-called  agricultural  phosphate  are  reported. 

The  action  of  the  individual  elements  of  plant  food  (nitrogen,  phosphoric 
acid,  and  potash)  in  the  form  of  commercial  fertilizers,  W.  Schneidewind 
et  al.  (Ber.  Versuchsw.  Lauchstadt,  1904,  p.  60;  abs.  in  Chem.  Ztg.,  28  (1904),  No. 
67,  Repert.  No.  19,  p.  230). — The  results  of  several  years' experiments  with  various 
manures  and  fertilizer  mixtures  are  summarized.  The  conclusions  drawn  are  spe- 
cific rather  than  of  general  application  or  interest.  The  utilization  of  soda  by  certain 
root  crops,  especially  fodder  beets  and  sugar  beets,  is  discussed. 

Dictionary  of  fertilizers  and  agricultural-chemical  products,  E.  S.  Belle- 
noux  (Dictionnaire  des  engrais  et  des  produils  chimiaues  agricoles.  Paris:  C.  Reinwald, 
1904,  pp.  XI  [  158). — This  is  a  series  of  brief  articles,  alphabetically  arranged,  on 
fertilizers  and  related  topics  intended  for  the  use  of  the  practical  cultivator. 

Analyses  and  valuations  of  commercial  fertilizers,  J.  P.  Street,  W.  P.  Allen, 
and  V.  J.  Carberry  (New  Jersey  Stas.  Bui.  176,  pp.  23). — Analyses  and  valuations  of 
280  samples  of  fertilizers  examined  during  1904  are  reported. 

Report  of  analyses  of  commercial  fertilizers  for  the  spring  of  1904,  W.  H. 
Jordan,  L.  L.  Van  Slyke,  and  W.  H.  Andrews  (New  York  State  Sta.  Bui.  253,  pp. 
269-317). — The  results  of  analyses  of  371  different  brands  of  fertilizers  are  reported. 
( )f  these,  275  were  complete  fertilizers  in  which  the  total  nitrogen  varied  from  0.54  to 
9.74  per  cent,  averaging  2.12  per  cent;  the  water-soluble  nitrogen  from  0  to  !U32  per 
cent,  averaging  1.01  percent;  the  available  phosphoric  acid  from  1.26  to  11.38  per 
cent,  averaging  8.52  per  cent;  the  potash  from  0.16  to  10.74  per  cent,  averaging  4.77 
per  cent. 

In  45  out  of  the  275  brands  examined  the  potash  was  in  the  form  of  sulphate  free 
from  excess  of  chlorids.  The  average  amounts  of  nitrogen,  available  phosphoric  acid, 
and  potash  exceeded  the  guaranteed  averages  by  0. 1 1  per  cent,  0.9(5  per  cent,  and  0.27 
per  cent,  respectively.  The  average  retail  selling  price  of  the  fertilizers  was  $27.56; 
the  retail  cost  of  the  separate  ingredients,  unmixed,  $19.85. 

Analyses  of  commercial  fertilizers,  W.  Frear  (Pennsylvania  Dept.  Agr.  Bui. 
126,  pp.  139) . — This  bulletin  includes  a  review  of  the  wholesale  fertilizer  market  from 
September  1,  1903,  to  March  1,  1904,  and  analyses  and  valuations  of  493  samples  of 
fertilizers  inspected  during  the  spring  of  1904. 

Commercial  fertilizers,  H.  J.  Wheeler  et  al.  (Rhode  Island  Sin.  Bui.  102,  pp. 
14). — This  bulletin  contains  analyses  and  valuations  of  49  samples  of  commercial  fer- 
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tilizers  and  10  samples  of  wood  ashes  examined  during  L904.  Attention  is  called  in 
the  bulletin  to  the  importance  of  insisting  upon  a  guarantee  of  soluble  phosphoric 
acid  in  fertilizers  intended  for  use  on  acid  soils. 

Analysis  of  commercial  fertilizers  (  South  <  'arolina  Sta.  Bui.  92,  pp.  18) . — Analy- 
ses and  valuations  of  231  samples  of  fertilizers  are  reported,  with  notes  on  regula- 
tions governing  the  sale  of  fertilizers  in  the  State,  the  taking  of  samples,  etc. 

Fertilizers,  1904,  T.  Macfarlane  (Lab.  Inland  Rer.  Dept.,  Canada,  Hal.  97, 
pp.  35). — The  results  of  analyses  and  valuations  of  111  samples  of  fertilizers  examined 
under  the  provisions  of  the  Dominion  fertilizers  act  of  1890,  and  representing  the  fer- 
tilizers  offered  for  sale  in  Canada  in  1904,  are  reported  with  general  notes  on  such 
subjects  as  care  of  nitrogen,  treatment  of  barnyard  manure,  acquisition  of  nitrogen, 
utilization  of  sewage,  and  moss  manure. 

Analyses  (water,  ash,  and  nitrogen)  of  24  samples  of  moss  litter  and  peat  are 
included.  The  value  of  this  material  as  an  absorbent  and  deodorizer  for  use  in 
privies  is  pointed  out,  and  it  is  claimed  that  "moss  litter  might  also  be  applied  with 
i*reat  advantage  in  public  urinals.  When  a  sample  of  it  was  supersaturated  with 
urine  and  artificially  dried,  and  this  process  repeated  several  times,  no  offensive 
odors  were  developed,  and  the  product  was  found  on  analysis  to  contain  12.41  per 
cent  of  nitrogen,  which  is  equal  to  a  valuation  of  $32.26  per  ton." 

Mineral  products  of  the  United  States,  calendar  years  1894  to  1903, 
D.  T.  Day  (  U.  S.  Geol.  Survey,  1904,  Sept. ,  folio) .—The  quantity  and  value  of  the  dif- 
ferent products  during  the  years  named  are  given.  Among  the  products  of  special 
interest  from  an  agricultural  standpoint  are  phosphate  rock,  of  which  1,581,576  long 
tons,  worth  $5,319,294,  were  produced  in  1903;  marl,  34,211  short  tons,  worth  $22,521; 
and  gypsum,  1,041,704  short  tons,  worth  $3,792,943. 

The  Tennessee  phosphate  field,  H.  D.  Ruhm  (Amer.  Ferl.,  21  (1904),  No.  5, 
l>/>.  5-11,  figs.  7). — This  is  a  brief  account  of  the  geology,  location,  and  output  of 
this  field. 

Potash  minerals  of  Germany,  F.  H.  Mason  (U.  S.  Dept.  Cum.  and  Labor,  Mo. 
Consular  Rpts.,  1904,  No.  289,  }>i>.  104-108). — This  is  a  review  of  a  treatise  on  the 
German  potash  industry  recently  issued  by  the  German  technical  journal  Industrie. 
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Experiments  in  electroculture  in  1903,  P.  Van  Biervuet  (L'rr.  G6n.  Agron. 
[Louvain\,  13  (1904),  No.  6,  p}>.  241-253). — A  summary  of  the  results  obtained  in  Eng- 
land, Sweden,  and  Germany  is  given  and  the  electrical  installations  used  briefly 
described.  Other  articles  upon  this  subject  by  the  same  author  have  been  previously 
noted  (E.  S.  R.,15,  p.  248). 

In  experiments  by  Pringsheim,  in  Germany,  the  percentage  increase  in  yield  on 
plats  under  electrical  influence  was  as  follows:  Strawberries  123  per  cent,  barley  32.5, 
potatoes  7.6,  sugar  beets  119.5,  and  garden  beans  30.2.  The  soil  conditions  of  the 
sugar  beet  plats  were  somewhat  irregular.  Carrots  showed  a  reduction  in  yield, 
largely  due  to  the  fact  that  the  plat  was  not  watered. 

In  experiments  conducted  at  Newcastle-upon-Tyne,  an  increase  in  yield  is  recorded 
in  nearly  every  case  for  the  plats  provided  with  the  electrical  installation.  Water- 
ing the  plants  proved  beneficial  in  some  instances  and  detrimental  in  others. 

In  the  Swedish  experiments  the  electrical  influence  apparently  increased  the  yield 
of  rye  19.5,  of  barley  40.1,  and  of  oats  16  per  cent.  The  plat  of  oats  to  which  elec- 
tricity was  applied  had  imperfect  drainage.  The  results  with  root  crops  show  a  small 
increase  in  yield  for  potatoes  and  sugar  beets  and  a  decrease  for  fodder  beets  and 
carrots,  but  unfavorable  conditions  interfered  with  this  test. 

Analyses  which  show  that  under  the  influence  of  electricity  the  sugar  content  of 
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beets  was  increased  and  the  quality  of  cereals  improved  are  discussed  and  t  h< ■  ana- 
lytical data  given  in  tables. 

Experiments  with  agricultural  plants,  A.  Mitscherlich  i  Landw.  Jahrb.,  82 
I  1908),  No.  5-6  pp.  773-818). — The  author  discusses  the  subjecl  from  a  theoretical 
and  practical  standpoint.  The  theoretical  points  discussed  arc  the  unreliability  of 
one-year  experiments,  the  correction  of  the  results  by  applying  the  factor  <>f  the 
probability  of  error  and  the  methods  of  its  application;  and  the  practical  points  are 
the  choice  of  the  experiment  held,  the  planning  and  execution  of  the  experiments, 
and  the  yields  of  the  season.  By  way  of  illustration  the  proposed  methods  are 
applied  to  the  results  of  a  number  of  experiments. 

Press  drilling  as  a  protection  for  winter  grains,  Falke  (  Devi.  Landw.  Presse, 
SI  (1904),  No.  70,  j>.  601). — A  comparison  between  sowing  winter  wheat  with  the 
ordinary  drill  and  the  press  drill  is  reported.  Ordinary  drilling  yielded  2,025  kg.  of 
grain,  3,153  kg.  of  straw,  and  475  kg.  of  chaff  per  hectare  as  compared  with  3,342  kg. 
of  grain,  5,236  kg.  of  straw,  and  728  kg.  of  chaff  for  the  press-drilled  plat.  The  num- 
1  icr  of  plants  and  stems  per  meter  of  row,  as  well  as  the  stooling  capacity  of  the  plants 
and  the  weight  of  the  grain,  and  its  content  of  nitrogen  and  ash,  were  also  in  favor 
of  press  drilling. 

Field  trials  in  1903  {Jour.  Southeast.  Agr.  Col.,  Wye,  1904,  No.  18, pp.  87-42).— In 
several  experiments  with  varieties  of  potatoes  Evergood  led  in  yield,  with  9.7  tons  per 
acre,  being  followed  by  Goodfellow  with  8.4  tons.  Charles  Fidler,  Schultz  Lupitz, 
and  Royal  Kidney  gave  each  an  average  yield  of  6  tons  per  acre. 

Four  varieties  of  corn  were  drilled  3J  in.  deep  in  rows  18  in.  apart  on  May  20 
Three  bu.  of  seed  were  used  per  acre.  The  yield  of  fodder  per  acre  ranged  from  16.5 
tons  to  25.5  tons.  In  addition  to  planting  local  commercial  seed,  Giant  Caragua, 
Thoroughbred  White  Flint,  and  Wisconsin  White  Dent  were  grown.  Wisconsin 
White  Dent  reached  the  greatest  degree  of  maturity. 

A  number  of  Globe  and  Tankard  varieties  of  mangels  were  grown  from  pedigreed 
and  cheap  seed.  The  high  grade  seed  produced  roots  of  good  shape,  uniform  in  size, 
and  with  small  tops,  while  the  low  grade  seed  gave  badly  shaped  roots  with  large 
tops.  The  average  yield  of  9  Globe  varieties  was  37  tons  per  acre,  and  that  of  4 
Tankard  varieties,  30  tons. 

Report  of  committee  on  coast  experiments,  J.  'S.  Newman  (South  Carolina 
Sta.  Bui.  91,  pp.  22). — This  bulletin  is  a  report  of  progress  in  experiments  conducted 
at  the  experiment  station  at  Hampton  Park  near  Charleston.  The  crops  under  test 
are  cotton,  rice,  teosinte,  beggar  weed,  soy  bean,  Kafir  corn,  broom  corn,  peanuts, 
flax,  tobacco,  oats,  and  a  number  of  other  forage  crops,  together  with  asparagus,  canta- 
loupes, and  cucumbers.  A  fertilizer  experiment  with  cotton  on  James  Island,  in 
which  the  nitrogen,  potash,  and  phosphoric  acid  were  applied  in  different  combina- 
tions at  the  rate  of  16,  30,  and  42  lbs.,  respectively,  showed  that  phosphoric  acid 
was  the  most  effective  element  on  this  soil. 

Manurial  experiments  (Jour.  Southeast.  Agr.  Col.,  Wye,  1904,  No.  18,  pp.  108- 
110). — Tests  with  barnyard  manure  and  commercial  fertilizers  for  hops  have  been  in 
progress  for  7  years.  At  the  beginning  of  a  3-year  rotation  one  plat  received  30 
loads  of  barnyard  manure  for  the  entire  period,  while  a  second  plat  receive.!  10  loads 
each  year.  A  third  plat  was  annually  given  commercial  fertilizers.  In  1903  the 
plat  receiving  all  the  barnyard  manure  in  one  dressing  yielded  nearly  halfacwt. 
more  per  acre  than  the  plat  receiving  10  loads  each  year,  and  the  yields  of  both  of 
these  plats  were  considerably  in  advance  of  the  yield  obtained  with  commercial  fer- 
tilizers alone. 

The  results  of  a  fifth  season  in  another  experiment  on  the  requirements  of  the  hop 
plant  as  regards  minerals,  showed  that  the  plants  receiving  potash  gave  the  largest 
yields,  and  that  neither  a  reduction  of  the  application  of  basic  slag  from  10  and  15 
cwt.  to  5  cwt.  per  acre,  nor  the  use  of  10  cwt.  of  gypsum  had  any  effect  upon  the 


FIELD    CROPS.  .r).r)(.l 

yield.  The  potash  increased  the  vigor  of  the  vine  and  delayed  the  ripening  of  the 
crop.  At  Farnham,  where  the  fertilizer  tests  are  in  the  fourth  year  and  the  soil  is 
deficient  in  carbonate  of  lime,  a  marked  beneficial  effect  on  the  yield  of  hops  was 
obtained  from  the  annual  application  of  1  ton  of  lime  per  acre. 

Analyses  of  barley,  J.  Mahon  (Queensland  Dept.  Agr.  Rpt.  1903-4,  p-  ?5). 
Analyses  of  5  samples  of  barley  are  reported,  of  winch  2  were  grown  in  Queensland. 
According  to  the  author,  the  analyses  show  that  the  local-grown  barleys  compare 
favorably  with  Hungarian  and  English  specimens,  containing  a  little  more  starch 
and  a  little  less  proteid  matter.  In  these  respects  they  were  said  to  be  superior  to 
California  barley. 

Variety  tests  with  beets,  von  Seelhorst  (Deut.  Landw.  Presse,  31  (1904),  Nos. 
}:,  pp.  421,  422;  48,  pp.  428-430;  49,  p.  435). — The  yields  of  a  number  of  varieties  of 
fodder  beets  grown  from  1898-1903,  inclusive,  are  reported.  The  White  Eckendorf 
variety  led  in  yield  of  beets.  It  was  found  that  in  general  a  high  yield  of  beets  was 
accompanied  by  a  low  leaf  production  and  a  low  yield  of  beets  by  a  high  leaf  pro- 
duction. The  varieties  which  produced  small  yields  of  beets  and  high  yields  of 
leaves  were  richest  in  sugar.  The  highest  percentage  of  sugar  was  shown  by  the 
Red  Leutewitz  variety.  The  dry  matter  and  the  sugar  content  of  the  different 
varieties  show  a  marked  degree  of  correlation  so  that  within  certain  limits  the  one 
can  be  estimated  from  the  other. 

Six  varieties  of  sugar  beets  were  grown  for  6  successive  years,  including  1903. 
Breustedt  led  in  the  average  yield  of  beets  with  38,250  kg.  per  hectare.  In  the  aver- 
age sugar  production  per  hectare,  Schreiber  Imperial  stood  first  with  6,303.4  kg. 
The  extreme  difference  in  the  average  yield  of  sugar  per  hectare  between  the 
varieties  was  493.8  kg.  The  coefficient  of  purity  which  ranked  from  84.02  to  86.34 
was  lowest  in  the  varieties  which  led  in  yield  of  beets  and  sugar  content  and  highest 
in  the  varieties  rich  in  sugar  but  low  in  the  yield  of  beets.  The  quantity  of  leaves 
produced  seem  more  dependent  upon  the  season  than  upon  the  variety.  A  com- 
parison of  the  results  for  the  3  years  shows  that  the  sugar  beets  produced  from  6,828 
kg.  to  7,405  kg.  of  sugar  per  hectare  and  the  fodder  beets  from  6,715  to  7,092  kg. 

Variety  tests  of  fodder  beets,  F.  Wohltmann  et  al.  (Tllus.  Landw.  Ztg.,  24  (1904), 
No.  86,  pp.  989,  990). — The  yields  of  33  of  the  principal  German,  English,  and  French 
varieties  of  fodder  beets  are  reported  and  the  experiments  briefly  described.  The 
cylindrical-shaped  varieties  yielded  the  largest  quantities  of  beets,  the  smallest  quan- 
tity of  leaves,  and  stood  lowest  in  sugar  content,  while  the  varieties  approximating 
the  shape  of  the  sugar  beet  gave  the  lowest  yield  of  beets,  a  very  high  yield  of 
leaves,  and  ranked  first  in  sugar  content. 

The  tankard  varieties  stood  close  to  the  cylindrical-shaped  sorts  in  yield  and  com- 
position, and  the  globe  varieties  produced  very  large  yields  of  leaves  and  a  medium 
quantity  of  beets  of  good  quality.  The  long  and  horn-shaped  sorts  produced  a  rela- 
tively small  yield  of  leaves  and  a  medium  yield  of  beets,  with  a  sugar  content  rang- 
ing from  satisfactory  to  high.  The  color  of  the  beet  showed  no  connection  with  its 
richness  in  sugar. 

Experiments  with  nitrate  of  soda  as  a  fertilizer  for  fodder  beets,  T.  Remv 
(  Deut.  Landw.  Presse,  31  (1904),  Xos.  58,  pp.  507-509;  59,  pp.  513-515). — The  results 
of  38  inoperative  experiments  are  reported.  All  plats  received  a  general  application 
of  barnyard  manure,  1,100  kg.  of  kainit  or  a  corresponding  quantity  of  40  per  cent 
potasli  salt,  350  kg.  of  Thomas  slag  applied  with  the  potash  fertilizer,  and  200  kg.  of 
superphosphate  per  hectare,  applied  immediately  before  planting.  In  addition  to 
this  treatment  some  plats  received  300  kg.  of  nitrate  of  soda  at  the  time  of  planting, 
and  others  300  kg.  at  the  time  of  planting  and  an  additional  300  kg.  in  June.  The 
varieties  grown  were  Cimbal  Giant  ami  Eckendorf  Original. 

The  average  results  for  all  tests  of  both  varieties  show  an  increase  in  yield  of  98.7 
per  cent  on  the  plats  receiving  300  kg.  of  nitrate  of  soda,  and  of  90.8  per  cent  on 
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those  receiving  600  ky.  The  single  application  of  nitrate  of  soda  was  profitable  in 
69.7  per  cent  of  the  number  of  tests,  and  the  double  application  in  47.4  per  cent. 
Cimbal  Giant  yielded  on  an  average  per  hectare  61,800  kg.  of  beets  and  20,200  kg. 
of  leaves;  and  Eckendorf  Original,  68,200  kg.  of  beets  and  14,600  kg.  of  leaves. 

The  dry  matter  content  of  the  beets  was  generally  somewhat  reduced  by  the  use 
of  nitrate  of  soda  in  these  tests,  but  this  reduction  was  not  regular  and  the  increase 
in  yield  more  than  compensated  for  the  loss.  It  is  concluded  that  the  maximum 
application  of  nitrate  of  soda  under  the  conditions  of  these  experiments  is  about  300 
kg.  per  hectare. 

Broom  corn  suggestions,  C.  L.  Newman  ( Arkansas, Sta.  Bui.  83,  pp.  105-118). — 
A  popular  bulletin  on  the  culture,  preparation,  and  marketing  of  broom  corn.  At 
the  station  where  3  crops  have  been  grown  the  lowest  yield  of  cleaned  and  cured 
brush,  about  one-sixth  of  a  ton  per  acre,  was  obtained  from  California  Golden,  a 
dwarf  variety,  and  the  highest  yield,  about  one-half  a  ton,  from  Tennessee  Ever- 
green. 

Fertilizers  for  flax,  H.  Blin  {Jour.  Agr.  Prat.,  n.  ser.,  8  {1904),  No.  39,  pp.  401, 
402). — The  fertilizer  requirements  of  flax  are  discussed  and  the  results  of  an  experi- 
ment reported.  Phosphatic  and  potassic  fertilizers  were  found  to  be  essential  and  to 
considerably  increase  the  yield  of  fiber  and  grain,  while  nitrogenous  fertilizers  largely 
increased  the  total  yield,  but  did  not  benefit  the  production  of  fiber  in  the  same 
proportion,  and  caused  a  marked  reduction  in  its  quality. 

Experiments  upon  the  cultivation  of  hops  at  Goudhurst  {Jour.  Southeast. 
Agr.  <  '61.,  Wye,  1904,  No.  13,  p.  111). — A  plat  having  received  no  cultivation  beyond 
keeping  down  the  weeds  for  9  years  gave  a  higher  yield  than  a  plat  cultivated  deeply 
each  year  and  one  without  cultivation  for  3  years.  The  result  is  considered  due  to 
thf  smaller  effect  of  a  heavy  rainfall  on  the  hard  uncultivated  soil. 

Experiments  in  breeding  Szekler  maize,  C.  Fruwirth  (Fuhling's  Landw.  '/Ay., 
53  {1904),  No.  11,  pp.  407-41-)- — Breeding  by  selection  was  carried  on  from  1898  to 
1901',  inclusive.  The  objects  of  the  work  were  to  promote  earliness  and  to  obtain  a 
better  filling  out  of  the  ear,  higher  yields  of  grain,  and  a  lower  percentage  of  husks 
and  cob. 

An  effort  to  breed  plants  producing  only  one  ear  was  also  made,  but  no  definite 
success  was  obtained.  Moist  seasons  seemed  to  favor  the  production  of  more  than 
one  ear  per  plant.  Improvement  in  earliness  was  apparent,  and  the  results  in  increas- 
ing the  percentage  and  absolute  yield  of  the  grain  were  good,  but  the  reduction  in  the 
percentage  of  husks  and  cob  was  unimportant. 

Peanuts,  C.  L.  Newman  {Arkansas  Sta.  Bui.  84,  pp.  117-129). — A  popular  bulletin 
on  the  culture  and  uses  of  peanuts.  The  results  obtained  at  some  of  the  experiment 
stations  with  this  crop  are  reviewed  and  the  maximum  yields  at  the  station  are 
recorded.  The  highest  yield  was  obtained  from  Spanish  peanuts  at  the  Camden 
Branch  Station,  the  yield  being  143.5  bu.  per  acre,  while  the  highest  yields  at  Fay- 
etteville  were  113.6  bu.  per  acre  for  Virginia  White  and  109.09  bu.  for  the  Spanish 
variety. 

Selection  of  seed  in  potato  growing,  E.  M.  East  {Illinois  Sta.  Circ.  81,  pp.  1„J).  — 
Directions  are  given  for  the  selection  of  seed  in  potato  culture,  and  the  different 
points  considered  in  this  connection  are  type  characteristics,  size,  shape,  color,  depth 
and  number  of  eyes,  tendency  to  second  growth,  and  keeping  quality.  Figures  on 
the  value  of  the  potato  crop  in  Illinois  are  presented  and  the  deterioration  of  varieties 
is  discussed.     The  work  on  the  improvement  of  the  potato,  by  Girard,  is  reviewed. 

On  the  behavior  of  the  rice  plant  to  nitrates  and  ammonium  salts,  M. 
Nagaoka  {Bui.  Col.  Agr.,  Tokyo  Imp.  Univ.,  G  {1904),  No.  3,  pp.  285-334,  pis.  6).— 
Several  series  of  pot  experiments  to  determine  whether  nitric  nitrogen  is  utilized  by 
rice  plani.<  as  well  as  nitrogen  of  ammonium  salts  are  reported.  The  results  indicate 
that  the  effect  of  sodium  nitrate  both  as  regards  yield  and  assimilated  nitrogen  is 
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inferior  I"  thai  of  ammonium  sulphate.  The  nitrogen  of  the  latter  was  easily  assim- 
ilated in  proportion  to  the  quantity  applied.  There  was  more  or  less  residual  effect 
(hiring  the  second  year  from  both  the  nitrate  and  the  sulphate. 

"It  was  sufficiently  proved  in  all  of  t  lie  trials,  that  paddy  plants  can  not  utilize  nitric 
nitrogen  as  well  as  ammoniacal  nitrogen.  The  causes  of  this  phenomenon  may  be: 
i  I  i  Paddy  plants  do  not  accumulate  a  sufficient  quantity  of  sugar  in  the  leaves  to 
converi  all  of  the  nitric  acid  absorbed  into  protein.  The  pale  yellowish  color  of  the 
rice  plants  supplied  with  nitrate  is  probably  due  to  the  physiological  influence  of 
accumulated  nitrate.  (2)  In  paddy  soils,  denitrification  and  also  formation  of  poison- 
ous nitrites  may  take  place.  Indeed,  the  pots  of  the  series  of  experiments  with 
heavy  doses  of  the  nitrate  gave  a  slight  Griess  reaction  for  nitrite. 

•'  In  order  to  test  my  suppositions  as  to  the  denitrification  a  quantity  of  paddy  soil 
with  some  sodium  nitrate  was  kept  in  flasks  well  filled.  Some  nitrogen  was  grad- 
ually developed.  As  to  the  relative  value  of  the  nitric  and  ammoniacal  nitrogen 
upon  the  paddy  rice  plant,  Juncus,  and  arrowhead,  it  is  seen  that  for  100  of  the 
ammoniacal  nitrogen,  the  nitric  nitrogen  had  the  following  value:  With  paddy  rice 
40  (the  result  of  the  second  series  of  experiments),  with  Juncus  37,  with  arrowhead 
33.  If  the  relative  value  for  the  paddy  rice  plant  (40)  is  assumed  to  be  100,  the  value 
of  the  nitric  nitrogen  will  be  90  for  the  Juncus  and  80  for  the  arrowhead." 

Native  and  introduced  saltbushes,  E.  Nelson  (  Wyoming  Sta.  Bui.  63,  pp.  19, 
figs.  7). — Experiments  with  saltbushes  at  the  station,  the  results  of  a  3-years'  test  of 
Australian  and  native  species,  and  observations  made  in  the  field  are  reported.  The 
work  was  carried  on  in  cooperation  with  this  Department.  The  characteristics  and 
distribution  of  saltbushes  in  general  are  given,  and  7  of  the  more  common  species 
occurring  in  Wyoming  are  described. 

The  results  of  the  different  phases  of  the  work  indicated  that  the  shrubby  species 
are  unsuited  to  cultivation,  and  that  Nuttali  and  Nelson  saltbushes,  although  of  slow 
growth,  make  a  good  stand  under  favorable  conditions  and  may  be  grown  for  pastur- 
age. The  native  annual  species,  Atriplex  truncata,  A.  argentea,  and  A.  philonitra,  are 
readily  grown  in  moist  alkali  land  and  can  be  cut  for  hay.  The  best  germination  was 
obtained  by  weathering  the  seed  and  sowing  the  same  on  moist  soil. 

The  results  of  different  methods  of  planting  were  in  favor  of  covering  the  seeds  one- 
half  inch  deep;  but  nearly  as  good  results  were  obtained  by  sowing  without  cover- 
ing. Fall  and  very  early  spring  proved  to  be  the  best  time  for  sowing  the  seed.  The 
culture  of  saltbushes  is  recommended  on  loose  and  friable  soils  moderately  moist, 
and  on  moist  alkali  land  not  suited  to  other  crops.  The  pasturage  on  alkali  lands 
may  be  materially  improved  by  simply  sowing  the  seed,  but  with  some  cultural 
treatment  greater  success  may  be  expected. 

The  growth,  of  sugar  cane,  Z.  Kamerling  (Separate  from  Meded.  Proefstat.  Suiker- 
rlet  West  Java,  1904,  No.  18,  pp.  20,  pi.  1). — Measurements  of  the  growth  in  height  of 
sugar  cane  are  recorded  and  discussed.  The  development  of  the  cane  is  considered 
as  apparent  and  actual  growth.  In  the  beginning  of  the  growing  period  the  apparent 
growth  is  greater  than  the  actual  growth,  while  toward  the  end  of  the  period  the 
reverse  is  the  case.  Directions  are  given  for  measuring  the  growth  of  cane,  and  the 
value  of  the  measurements  is  pointed  out. 

A  new  method  of  planting  and  cultivating  sugar  cane  (  Nuevo  mitodo  >lr 
siembras  y  cultivos  de  In  carta  de  azucar.  Havana:  "  La  Prueba,"  1904t  pp.  91,  ph.  hr>). — 
A  treatise  on  sugar-cane  culture  in  Cuba. 

Sugar  beets,  F.  \V.  Tkaphagen  (Montana  Sta.  Bui.  ■'>.',  pp.  55). — This  bulletin 
points  out  the  requisites  for  the  successful  operation  of  beet-sugar  factories,  and  given 
general  directions  for  the  culture  of  sugar  beets,  together  with  data  regarding  the 
beet-sugar  production  and  consumption  of  the  United  States  and  other  countries.  A 
number  of   factories  and   the  territories    from   which    they  obtain   their  beets  are 
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described.  The  results  of  tests  with  beets  at  the  station  and  elsewhere  are  shown  in 
tables. 

The  average  weight  of  beets  grown  in  cooperative  tests  was  1  lb.  8.5  oz.  The  sugar 
content  of  the  beet  was  11.87  per  cent,  the  purity  74.2,  and  the  yield  12£  tons  per 
acre.  An  experiment  in  harvesting  beets  on  7  different  dates  from  September  1!»  to 
(  htober  30,  inclusive,  showed  that  in  general  the  average  percentage  of  sugar  and  of 
total  solids,  as  well  as  the  purity,  increased  as  the  beets  were  harvested  later  in  the 
season. 

A  test  of  6  different  varieties  at  the  station  resulted  in  favor  of  Zehringen  No.  3942, 
which  produced  beets  averaging  in  weight  15.3  oz.,  and  containing  16.2  per  cent  of 
sugar  and  20.2  percent  of  total  solids,  with  a  purity  of  83.8.  Results  obtained  in 
similar  work  in  1901  are  presented  for  comparison.  The  results  of  1903  are  con- 
sidered unsatisfactory. 

Culture  experiments  with  sugar  beets,  Landrin  and  Legras  (Semaine  Agr., 
f?4  {1904),  No.  1195,  pp.  117,  118). — Cooperative  tests  with  varieties  of  beets  of  low 
and  high  sugar  content  are  reported.  The  varieties  low  in  sugar  are  really  rich  fodder 
beets,  while  the  other  varieties  represent  the  common  sugar  beet. 

The  average  tonnage  of  beets  obtained  was  largely  in  favor  of  the  varieties  low  in 
sugar,  but  the  yields  of  sugar  did  not  show  very  great  differences  between  the  2 
classes  of  varieties.  The  roots  of  the  varieties  low  in  sugar  produced  more  dry  mat- 
ter, contained  more  water  than  the  sugar  beets,  and  were  not  so  readily  cut  up  into 
fine  cossettes.  The  quantity  of  dry  matter  in  the  whole  plant  for  the  2  kinds  of 
heets  did  not  vary  much  but  was  rather  in  favor  of  the  richer  varieties. 

It  is  stated  that  the  sugar  beet  retains  less  dry  matter  in  the  beet  itself  but  con- 
tains more  in  the  leaves  than  the  fodder  beet,  and  as  the  leaves  remain  on  the  field 
the  sugar  beet  is  considered  as  less  exhaustive  to  the  soil  than  the  other.  In  these 
experiments  the  sugar  beets  contain  1.96  per  cent  of  sugar  per  unit  of  the  specific 
gravity  of  the  juice,  and  the  fodder  beets  1.87  per  cent.  The  varieties  did  not  hold 
the  same  rank  in  sugar  production  in  all  of  the  tests. 

Fertilizer  experiments  with  tobacco,  M.  Lehmann  and  S.  Tobata  ( Landw. 
Vera.  Stat.,  59  (1904),  No.  5-6,  pp.  443-472). — The  results  of  an  extensive  series  of  pot 
experiments  with  various  fertilizer  applications  on  different  soils,  conducted  at  the 
Nishigahara  Experiment  Station  of  Japan,  are  presented  and  discussed.  In  general, 
each  pot  contained  from  30  to  37.5  kg.  of  soil,  and  the  normal  fertilizer  application 
consisted  of  1.07  gm.  of  nitrogen,  0.80  gm.  of  phosphoric  acid,  1.61  gm.  of  potash,  and 
2.68  gm.  of  lime.  The  chemical  and  physical  analyses  of  the  soil  samples  are  given 
in  a  table. 

A  heavy  fertilizer  application  hastened  the  blossoming  period,  increased  the  quan- 
tity of  leaves  while  it  reduced  the  proportion  of  leaves  to  total  yield,  promoted  the 
growth  of  the  roots  in  the  same  ratio  as  it  favored  the  growth  of  the  entire  plant,  and 
somewhat  reduced  the  burning  quality;  while  a  light  fertilizer  application  lessened 
the  yield,  produced  a  relatively  large  quantity  of  leaves  at  the  expense  of  the  whole 
plant,  and  improved  the  burning  quality.  The  moisture  content  of  the  leaves  was 
but  little  if  at  all  affected  by  the  quantity  of  the  fertilizer. 

The  plants  receiving  potassium  nitrate  were  at  first  retarded  in  their  growth,  but 
after  topping  out  they  grew  profusely  and  the  yield  of  leaves  and  their  burn  was 
fairly  good.  The  plants  receiving  rape  cake  grew  very  much  like  those  receiving 
potassium  nitrate,  but  were  low  in  burning  quality.  Ash  from  either  wood  or  straw 
proved  to  be  a  good  fertilizer  for  tobacco.  The  water  content  of  the  leaves  was 
increased  to  a  certain  extent  by  the  use  of  soy-bean  cake  and  nitrate  of  soda.  Fish 
guano  produced  a  good  early  growth,  but  after  the  plants  were  in  blossom  their 
further  development  was  slow  and  the  yield  was  reduced.  The  use  of  fish  guano  and 
soy-bean  cake  had  no  influence  on  the  burning  quality. 

Perchlorate  was  given  with  nitrate  of  soda  in  quantities  varying  from  0.10  to  .'!  per 
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i cut  of  the  application.  The  larger  quantity  somewhat  reduced  the  yield,  but  a 
small  application  of  perchlorate  vva.s  rather  favorable  inasmuch  as  it  produced  early 
blossoming  and  a  more  vigorous  growth  in  the  leaves  and  the  roots. 

The  addition  of  a  small  quantity  of  sand  to  a  heavy  Nishigahara  soil  caused  rapid 
growth  and  early  blossoming  and  resulted  in  a  good  yield  of  leaf,  with  improved 
burning  quality.  On  lighter  soils  the  burning  quality  was  still  better,  but  the  yield 
was  very  small.  The  use  of  clay  instead  of  sand  reduced  the  yield  and  the  burning 
capacity.  The  early  development  of  the  plants  seemed  to  be  favored  by  a  somewhat 
insufficient  supply  of  moisture  in  the  soil,  but  after  blossoming  the  effect  of  this  con- 
dition was  detrimental.  The  plants  receiving  greater  quantities -of  water  gave  higher 
yields.  A  low  moisture  supply  seemed  to  affect  the  growth  of  the  stem  and  the  roots 
to  a  greater  extent  than  it  did  the  development  of  the  leaves.  The  water  content  of 
the  leaves  increased  with  the  quantity  of  water  given. 

HORTICULTURE. 

Heredity  in  bean  hybrids  (Phaseolus  vulgaris),  R.  A.  Emerson  (Nebraska 
Sta.  Rpt.  1903,  pp.  33-68). — Statistical  data  are  given  showing  the  numerical  relation 
between  hybrids  of  different  varieties  of  beans.  A  preliminary  report  on  this  subject 
was  published  two  years  ago  (E.  S.  R.,  14,  p.  249).  The  present  paper  presents  the 
results  of  the  writer's  work  with  bean  hybrids  in  the  light  of  Mendel's  discoveries. 
The  characters  discussed  relate  to  the  habits  of  the  plants,  stringiness  of  pods, 
toughness  of  pods,  color  of  pods,  color  of  flowers,  and  color  of  seeds. 

In  regard  to  plant  habit,  the  author  found  that  one  of  the  characteristic  distinctions 
between  hush  beans  and  pole  beans  is  that  with  pole  beans  the  pod  clusters  are  axial 
and  continue  to  develop  as  long  as  the  plants  grow.  With  bush  beans,  on  the  other 
hand,  many  pod  clusters  are  produced  at  about  the  same  time  on  all  of  the  usually 
numerous  and  short  branches,  after  which  the  axes  seem  to  elongate  and  make  the 
pods  appear  as  if  borne  terminally. 

Pole  beans  and  bush  beans  crossed  with  reference  to  the  position  of  the  pods  give 
in  the  first-generation  hybrids  with  axial  pods.  In  second-generation  hybrids  plants 
with  terminal  and  axial  pods  appeared,  in  the  author's  experiments,  in  the  ratio  of 
2.75  : 1.  Nine  second-generation  hybrids  produced  130  plants  in  the  third  generation, 
all  of  which  bore  terminal  pods.  Of  19  plants  exhibiting  axial  position  of  pods  in 
the  second  generation  9  produced  in  the  third  generation  225  plants,  all  of  which 
had  axially  disposed  pods.  Ten  produced  in  the  third  generation  plants  showing 
both  axial  and  terminal  pods  in  the  ratio  of  3.6  :1,  which  is  somewhat  in  excess  of 
the  Mendelian  expectation. 

Some  figures  are  given  showing  the  results  obtained  as  regards  pod  position  in 
multiple  hybrids.  In  the  case  of  the  second-generation  multiple  hybrids  part  of  the 
plants  behaved  exactly  like  first-generation  hybrids  and  part  like  second-generation 
hybrids,  a  phenomenon  explainable  according  to  the  .Mendelian  principle  of  the 
purity  of  garnets  with  respect  to  unit  characters. 

Stringlessness  in  beans  appeared  to  be  a  dominant  character  in  some  cases,  while 
in  other  cases  true  intermediates  occurred  in  the  first  generation.  "  In  the  majority 
of  cases  stringlessness  has  been  dominant  where  the  pistillate  parent  is  stringless  and 
intermediates  have  occurred  where  the  pistillate  parent  is  stringy.  But  this  has  not 
held  in  all  cases."  Where  stringlessness  was  a  dominant  character  in  the  first  gen- 
eration, only  two  forms,  dominant  and  recessive,  occurred  in  the  second  generation, 
the  ratio  being  65  dominant  to  33  recessive,  or  practically  2:1.  As  between  tough- 
podded  and  tender-podded  races  of  beans,  there  was  a  strong  tendency  toward  domi- 
nance of  tenderness,  the  first-generation  hybrids  being  almost  as  tender  as  the  tender- 
podded  parent. 
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Green  color  of  pod  proved  a  dominant  and  yellow  ;i  recessive  character.  As 
regards  the  color  of  Mowers,  dark-colored  flowers  were  usually  dominant  when  a 
cross  was  made  between  white-flowered  and  dark-flowered  plants.  As  regards  seed 
color,  "the  immediate  results  of  crossing  two  races  having  different  seed  colors  can 
not  he  foretold  from  any  other  hybrid  between  races  with  similarly  colored  seeds." 

Statistical  data  covering  the  first,  second,  and  third  generation  of  hybrids  is  given 
for  nearly  all  of  the  characteristics  noted  above,  and  comparisons  made  with  the 
theoretical  proportion  as  required  by  Mendel's  law. 

Shading  vegetables  (Amer.  Cult.,  66  (1904),  No.  47,  p.  1). — An  account  is  given 
of  2  years'  work  in  growing  vegetables  under  tent  shade  at  the  Rhode  Island  station. 
During  both  years  the  growing  season  was  cool.  It  was  noticed  that  vegetables  were 
more  easily  transplanted  under  the  tent  than  outside.  The  tent  covering  also  broke 
the  force  of  rains,  so  that  the  ground  was  not  packed  so  hard,  nor  did  it  bake  so 
readily  inside  as  outside. 

Lettuce  formed  leaves  faster  inside  the  tent,  but  headed  better  and  showed  less 
tendency  to  run  to  seed  outside.  Celery  matured  more  quickly  outside  than  inside 
the  tent,  but  the  stalks  were  longer  and  the  total  amount  of  marketable  celery  con- 
siderably greater  from  the  plants  inside  the  tent.  The  quality  also  seemed  to  be  a 
little  better  from  the  shaded  ground. 

Market  gardening  in  Egypt,  A.  L.  Monfront  {Alexandria  Hurt.  Soc,  1904,  pp. 
13-36). — Directions  are  given  for  the  culture  and  fertilization  of  a  large  number  of 
vegetables  grown  by  market  gardeners  in  Egypt. 

Fall  sowing  and  wintering  of  plants  of  the  cabbage  family,  P.  M.  Novik 
(Norsk  Havetidende,  20  (1904),  No.  9,  pp.  167-172). — The  article  describes  experi- 
ments by  the  author  in  sowing  plants  of  the  cabbage  family  in  the  fall  and  wintering 
the  same  under  glass,  so  as  to  obtain  early  vegetables.  In  the  author's  experience  a 
gain  of  14  days  to  4  or  5  weeks  may  be  obtained  by  this  method  of  procedure  over 
that  of  spring  sowing. — f.  w.  woll. 

A  soil  experiment,  E.  A.  Season  (Agr.  Epitomist,  23  (1904),  No.  9,  p.  4). — An 
account  is  given  of  growing  cabbage  on  a  piece  of  sandy  land  which  had  been 
devoted  to  the  growth  of  root  crops  for  a  number  of  years,  but  was  giving  unsatis- 
factory results.  A  plat  155.5  by  93.33  ft.  was  left  unmanured;  another  plat  of  the  same 
size  was  fertilized  with  200  lbs.  acid  phosphate  and  40  lbs.  of  sulphate  of  potash, 
while  a  third  plat  received  200  lbs.  of  acid  phosphate  only. 

The  sudden  appearance  of  winter  early  in  the  fall  prevented  the  satisfactory  har- 
vesting and  weighing  of  the  crop,  but  it  was  noticed  that  the  cabbage  on  the  unfer- 
tilized plat  grew  tall  and  spindling,  making  but  few  heads,  which  were  practically 
worthless.  Satisfactory  heads  were  grown  on  plats  2  and  3,  but  those  on  plat  2  were 
much  more  compact  and  solid  and  considerably  exceeded  in  weight  those  grown 
upon  plat  3,  which  received  phosphoric  acid  only.  Of  the  various  forms  of  potash 
the  sulphate  is  considered  the  best  for  cabbage. 

Violet  carrots,  L.  Wittmack  (Festschrift  zur  Feier  des  siebzigsten  Geburtstages 
desHerrn  Professor  Dr.  Paul  Ascherson.  Leipzig:  Borntraeger  Bros.,  1904,  pp.  327-332, 
pi.  1). — The  author  describes  2  violet  colored  carrots  (Daucus  carotav&r.  boissieri) 
found  in  cultivation  in  Egypt  and  in  Spain.  The  root  of  the  variety  from  Spain 
is  stated  as  being  blood  red  like  a  beet  and  with  a  white  heart.  The  root  is  long  and 
grows  half  way  out  of  the  ground.  It  is  considered  especially  valuable  as  a  feed  for 
horses,  mules,  and  asses.  A  colored  plate  is  given  showing  the  form  of  the  roots 
and  details  of  the  plants. 

Native  or  Blackfellows'  bread,  D.  McAlpine  (Jour.  Dept.  Agr.  Victoria,  2  (1904), 
No.  10,  pp.  1012-1020,  pis.  5). — An  account  is  given  of  this  truffle-like  fungus  growth 
which  is  native  to  Victoria.  Scientifically  it  is  known  as  Polgporus  mylittse.  A  tech- 
nical description  is  given  of  the  plant,  with  numerous  illustrations,  and  a  bibliog- 
raphy of  the  literature  of  the  subject.     Specimens  of  this  vegetable  growth  weigh- 
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tng  39  lbs.  are  noted.     It   is  a  subterranean  fungus  and  is  som.'time    used  by  the 
natives  for  food. 

No  complete  chemical  examination  was  made,  l>ut  it  was  found  to  contain  about 
78.68  per  cent  of  water  and  0.77  per  rent  of  ash,  which,  though  small  in  quan- 
tity, was  rich  in  phosphates.  The  conclusions  of  the  chemist  who  examined  the 
material  are  to  the  effect  that  this  native  bread  contains  a  small  portion  of  pectous 
substances  and  has  only  a  very  .small  nutritive  value.  It  does  not  contain  nitrogen 
in  any  form  and  is  practically  unalterable  in  water  or  reagents.  The  bread  is  believed 
to  consist  mainly  of  a  modification  of  cellulose,  most  probably  fungin. 

Horticultural  section,  W.  J.  Palmer  (New  Zealand  Dept.  Agr.  R[>t.  /no'/,  />]>■ 
105-108,  fig.  1). — A  brief  report  is  here  given  on  the  work  of  the  horticultural  section 
of  the  experiment  station  of  the  department.  The  author  notes  receiving  a  consign- 
ment of  apples,  pears,  plums,  peaches,  and  upwards  of  50  varieties  of  goose- 
berries from  America.  They  arrived  in  good  condition,  and  the  dry  buds  were  at 
once  inserted  into  growing  stocks  in  order  to  obtain  quickly  plants  for  distribution. 
This  method  of  treatment  has  been  found  equally  as  successful  as  when  green  buds 
were  used,  and  it  has  been  the  means  of  saving  imported  varieties  when  only  a  small 
portion  of  vitality  remains  in  the  top  of  the  plant. 

The  fruit  industry  of  Steiermark  (Striermarks  Obstbau  die  Obstproduktion,  der 
OhMhandel.  Gratz:  SteiermarMschen  Landes-Ausschusse,  1904,  pp.  67,  pi.  1,  Jigs.  54, 
map  1). — This  book  gives  an  historical  account  of  the  development  of  fruit  culture 
in  Steiermark,  the  present  status  of  the  industry,  the  varieties  of  apples,  pears,  cher- 
ries, plums,  apricots,  and  peaches  most  generally  grown,  with  outline  drawings  of 
the  most  prominent  sorts,  and  statistics  of  the  industry  extending  over  a  number  of 
years.     Apples,  pears,  and  plums,  including  prunes,  constitute  the  chief  fruits  grown. 

The  graft  union,  F.  A.  Waugh  (Massachusetts  Sta.  Tech.  Bui.  2,  pp.  16,  figs.  10).— 
The  author  has  made  a  study  of  the  nature  of  the  union  between  stock  and  scion  in 
haul-wood  grafts.  It  appears  that  scion  and  stock  do  not  unite  like  2  parts  of  a 
broken  bone,  but  remain  totally  distinct  and  separate.  The  new  wood  which  forms 
after  the  graft  is  made  is  continuous  and  normally  forms  in  annual  unbroken  layers 
like  the  layers  of  an  ungrafted  stem. 

By  sectioning  a  large  number  of  grafts  it  was  found  that  "in  spite  of  the  longitud- 
inal continuity  of  the  annual  layers,  there  is  sometimes,  at  right  angles  to  them,  a 
visible  line  of  demarcation  between  the  wood  grown  from  the  scion  and  that  grow  n 
from  the  stock.  The  2  kinds  of  tissue  are  sufficiently  unlike  that  the  difference  can' 
be  noted  with  the  naked  eye.  Moreover,  in  some  cases  there  is  a  distinct  line  which" 
seems  to  form  a  boundary  between  the  2  members." 

The  idea  that  new  kinds  of  plants  can  be  produced  by  the  grafting  of  divers  scions 
and  stocks  is  held  to  be  erroneous.  "No  matter  how  closely  the  two  kinds  of 
cells  may  lie  against  one  another,  their  contents  are  never  mingled  in  the  production 
of  a  new  cell.  Each  new  cell  is  produced  by  the  division  of  some  older  single  cell, 
never  by  the  fusion  of  2  parent  cells  .  .  .  The  two  kinds  of  tissue  may  com- 
mingle or  lap  in  together  somewhat  along  the  line  of  junction,  but  this  mixture  is 
only  mechanical,  not  physiological."  The  same  kind  of  union  and  growth  occurs  in 
grafting  by  budding  as  in  long-scion  grafting.  f 

The  graft  is  not  necessarily  the  weakest  point  in  the  limb.  It  has  been  observed 
that  when  the  wind  breaks  off  branches  in  an  old  orchard  that  a  majority  perhaps 
of  the  fractures  do  not  occur  where  the  grafts  have  been  made,  hut  elsewhere  on  the 
limb.  In  the  case  of  defective  unions  caused  by  some  incompatibility  of  scion  and 
stock  the  graft  is  a  source  of  weakness.  Defective  unions  as  a  rule  have  not  been 
found  to  be  due  to  faulty  technique  in  grafting,  but  rather  to  incompatibility  of  stock 
and  scion. 

"In  the  case  of  imperfect  unions  the  continuity  of  the  new  growth  is  more  or  lessf. 
interrupted  by  the  deposition  of  a  certain  amount  of  loose  scar  tissue  such  as  serves! 
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in  the  healing  of  wounds.  These  conditions  make  the  graft  union  mechanically 
weak.  All  degrees  of  mechanical  strength  may  he  observed  in  graft  unions,  ranging 
from  those  (a  large  number)  which  are  stronger  than  the  adjacent  parts  of  the  same 
stems  down  to  such  as  arc  incapable  of  even  holding  themselves  in  place." 

Budding1  fruit  trees  high  above  ground,  H.  M.  Stringfellow  ( Texas  Farm  and 
Ranch,  23  {1904),  No.  47,  p.  11). — The  author  presents  the  results  of  some  observa- 
tions on  the  reciprocal  influence  of  stock  and  scion  as  relates  to  the  peach. 

In  one  instance  a  tree  which  had  been  budded  about  18  in.  above  the  ground  with 
the  Carman  variety  was  allowed  to  send  out  a  branch  below  the  bud.  As  a  result 
of  this  the  branch  from  the  stock  developed  luxuriantly  while  the  branch  from  the 
Carman  bud  gradually  failed  and  finally  died.  It  has  also  been  noted  that  where 
scions  mi  budded  stock  have  been  planted  deep  enough  to  send  out  their  own  roots 
it  lias  dwarfed  or  completely  killed  the  roots  of  the  stock.  In  order  to  secure  long- 
lived  budded  trees,  therefore,  the  author  urges  high  budding  on  the  stock.  It  is 
recommended  that  the  buds  be  at  least  12  or  15  in.  above  the  surface,  which  would 
allow  of  reasonably  deep  planting  without  burying  any  part  of  the  scion. 

Varieties  of  fruits  recommended  for  planting,  W.  H.  Ragan  (  U.  S.  Dept.  Agr., 
Farmers'  Bui.  ^08,  pp.  48,  map  1) . — This  bulletin  has  been  compiled  from  the  revised 
catalogue  of  fruits  recommended  for  cultivation  in  the  various  parts  of  the  United 
States  and  Canada  by  the  American  Pomological  Society  (E.  S.  R.,  11,  p.  544).  The 
country  is  divided  into  19  fruit  districts.  The  varieties  of  orchard,  garden,  and  small 
fruits  and  nuts,  which  are  most  likely  to  succeed  in  each  of  these  districts,  are  men- 
tioned under  each  of  the  different  fruits  and  indication  given  as  to  their  quality  and 
preference. 

The  seedless  apple  2,000  years  old  (Amer.  Agr.,  74  (1904),  No.  25,  p.  556). — 
A  student  under  the  direction  of  Prof.  F.  A.  Waugh  has  investigated  the  history  of 
the  seedless  apple  and  finds  that  it  dates  back  at  least  2,000  years.  The  earliest 
written  account  of  this  apple  in  America  was  in  1628.  The  variety  was  first 
described  in  1868. 

Honey  peach  group,  F.  C.  Reimer  (Florida  Sta.  Bid.  73,  pp.  135-153,  figs.  4).— 
An  account  is  given  of  the  introduction  into  this  country  and  into  Florida  of  the 
class  of  peaches  known  as  the  Honey  group.  Descriptions  are  given  of  the  original 
Honey  peach  and  of  the  16  varieties  which  have  developed  from  it. 

The  Honey  peach  group  is  characterized  by  distinct  form  and  flavor,  the  flavor 
resembling  that  of  honey  from  which  the  group  derives  its  name.  "  In  shape  the 
fruit  is  distinct  and  varies  slightly,  generally  being  rounded,  oblong,  with  a  peculiar 
long  conical  apex  which  is  more  or  less  recurved."  The  stone  may  be  either  free  or 
cling.  The  original  Honey  peach  was  introduced  into  this  country  from  China  in 
1846,  though  it  was  not  propagated  commercially  throughout  the  South  until  about 
1858.  It  comes  practically  true  from  seed.  The  Honey  variety  is  not  now  consid- 
ered of  importance  commercially,  being  superseded  by  a  number  of  its  seedlings. 
The  Honey  group  seems  to  be  especially  well  adapted  to  the  central  and  northern 
sections  of  Florida  and  also  to  southern  Georgia,  Alabama,  Mississippi,  Louisiana, 
and  Texas.  In  Florida  the  peaches  ripen  at  a  season  immediately  following  the 
Peen-to  group.  As  a  group  these  peaches  can  endure  more  cold  than  the  Peen-to 
group  and  are,  therefore,  better  adapted  to  northern  Florida.  The  varieties  Florida, 
Colon,  Florida  Clem,  Imperial,  and  Triana  are  said  to  be  favorite  sorts  in  central  and 
northern  Florida,  while  in  western  Florida  and  the  southern  half  of  the  Gulf  States 
the  varieties  Colon,  Climax,  Florida  Gem,  Imperial,  Pallas,  Taber,  and  Triana  are 
noted  as  favorites. 

Citrus  culture  in  Cape  Colony,  F.  T.  Bioletti,  W.  Gowie,  and  P.  J.  Cillie  (Agr. 
Jour.  Cape  Good  Hope,  15  (1904),  No.  4,PP-  413-431). — This  is  a  report  of  a  commis- 
sion appointed  to  inquire  into  the  causes  of  the  failure  of  citrus  trees  in  Cape  Colony. 
Visits  were  made  to  16  of  the  more  important  citrus  fruit-growing  sections. 
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The  instances  in  which  orchards  have  failed  entirely  have  been  found  to  be  due  to 
the  gum  diseases,  also  known  as  mal-di-gomma  or  collar  rot.  Cases  of  partial  failure 
occurred  in  a  number  of  localities  and  were  found  to  be  due  to  a  number  of  causes, 
including  gum  diseases,  scale  insects,  insufficient  or  unsuitable  methods  of  cultiva- 
tion or  irrigation,  lack  of  fertilizers,  use  of  bitter  Seville  as  budding  stock,  and  unsuit- 
able soils  and  locations.  In  many  instances  a  number  of  these  causes  were  found 
operating.  On  the  whole,  however,  except  where  gum  disease  was  very  prevalent, 
the  orchards  were  found  in  fair  to  good  condition,  the  cases  of  failure  forming  but  a 
small  portion  of  the  whole. 

A  detailed  account  is  given  of  the  condition  of  the  orchards  in  each  of  the  districts 
visited  and  suggestions  are  offered  as  to  the  methods  of  combating  the  various  dis- 
eases and  insect  pests,  and  the  proper  methods  of  propagation  and  irrigating.  The 
basin  system  of  irrigating  without  cultivation  is  believed  to  be  wasteful  of  water  and 
to  spread  and  intensify  gum  disease. 

Citronella  and  lemon  grass  in  Ceylon,  India,  and  the  West  Indies,  J.  C. 
Saweb  (Trop.  Agr.,  24  {1904),  No.  4,  pp.  228-225;  Bui.  Dept.  Agr.  Jamaica,  !  [1904), 
No.  10,  pp.  224-231). — A  botanical  account  is  given  of  the  citronella  and  lemon  grasses 
of  these  countries,  with  a  list  of  the  citronella  estates  in  Ceylon.  Statistics  are  given 
on  the  exports  of  citronella  oils  from  Ceylon,  the  distribution  of  these  oils,  and  of  the 
shipment  from  Cochin  of  lemon-grass  oil  for  the  years  1891-1903. 

Bananas  in  tropical  America,  E.  W.  Perry  (  West.  Miner  and  Financier,  10 
(1904),  No.  30,  pp.  4-12,  Jigs.  6).— In  addition  to  information  regarding  the  produc- 
tion, yield,  and  other  topics  connected  with  banana  culture,  the  author  gives  a  sum- 
mary of  data  regarding  dried  bananas,  banana  flour,  and  other  foods  and  feeding 
stuffs  made  from  banana  and  plantain. 

Cultivation  of  the  mulberry,  E.  Lopez  (Cuttivo  de  la  morera.  Murcia:  Estaci&n 
Sericicola,  1904,  pp.  23,  figs.  3). — A  popular  pamphlet  on  the  culture  of  mulberries, 
including  an  account  of  the  diseases  and  insects  affecting  them. 

The  breadfruit,  H.  E.  Baum  (Plant  World,  6  (1903),  Nos.9,  pp.  197-202;  10,  pp. 
225-281;  12,  pp.  273-278,  pis.  4)-—  The  history,  botany,  and  uses  of  the  breadfruit 
tree  and  related  questions  are  discussed. 

Strawberries  the  first  season,  YV.  Beebe  (  West  Virgin)"  Farm  Rev.,  12  (1904), 
No.  11,  pp.  343,  344;  abs.from  Ohio  Farmer). — By  planting  strawberries  in  3-in.  pots 
the  latter  part  of  September  or  early  in  October,  and  sinking  these  pots  in  the 
ground  up  to  the  rim  and  covering  with  straw  8  in.  deep  after  the  ground  had 
frozen  1  or  2  in.  in  depth,  then  transplanting  early  in  the  spring  in  rich  soil,  the 
author  secured  a  splendid  crop  of  strawberries  the  same  spring,  realizing  $60  from 
1,000  plants. 

Strawberries  from  seed,  Helen  Manning  (Agr.  Epitomi&t,  23  (1904),  No.  6, 
p.  19) . — In  originating  new  varieties  of  strawberries  from  seed,  the  fruit  is  left  on  the 
plant  until  dead  ripe  and  almost  ready  to  rot.  It  is  then  picked  and  the  seeds 
scraped  from  the  outside  of  the  berry  so  as  to  get  as  little  pulp  as  possible.  The  seed 
is  washed  and  mixed  with  several  times  its  bulk  of  sand.  It  is  then  placed  in  a  thin 
muslin  bag  and  kept  between  two  cakes  of  ice  for  several  days.  "This  provides  the 
touch  of  winter,  without  which  the" seed  does  not  germinate  well." 

Result  of  some  experiments,  G.  C.  Starcher  (  West  Virginia  Finn  Rev.,  12 
(1904),  No.  11,  pp.  342,  343;  abs.from  Weston  Democrat). — By  the  use  of  nitrate  of 
soda  along  the  rows,  the  author  secured  a  good  crop  of  raspberries  on  thin  yellow 
clay  soil  on  which  corn  was  practically  a  failure. 

Viticultural. division,  R.  Bragato  (New  Zealand  Dept.  Agr.  Rpt.  1U04,  pp.  235-246, 
pis.  2). — An  account  is  given  of  the  work  of  the  viticultural  division  in  analyzing 
wines,  on  the  presence  of  fungus  diseases  during  the  season,  and  on  the  general  con- 
dition of  the  vineyards.  Tabulated  data  are  given  showing  the  chemical  composi- 
tion of  46  samples  of  wines. 
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Specific  variations  due  to  crossing,  A.  Jeannin  (Prog.  Agr.  et  Vit.  (  Ed.  UEst), 
25  (1904),  No.  49,  i>i>.  656-661,  figs.  17). — A  study  was  made  of  variations  in  grapes 
which  niiyht  be  attributed  to  crossing.  The  study  included  the  examination  of 
the  normal  leaves,  the  vines,  and  a  microscopical  study  of  various  sections  of  the 
leaves  and  stems.  Many  illustrations  are  given,  but  no  conclusion  that  the  crossing 
causes  specific  variation  is  reached. 

A  curious  case  of  asexual  hybridization,  M.  Rocher  (Prog.  Agr.  et  Vit.  (  Ed. 
L'Est),  25  (1904),  No.  46,  pp.  567,  568). — An  example  was  cited  in  which  a  Riparia 
stock  which  had  been  grafted  with  the  variety  Aramon  sent  out  a  shoot  which  pro- 
duced 2  bunches  of  grapes.  These  bunches  were  much  larger  and  the  berries  were 
much  larger  than  the  normal  fruit  of  Riparia,  and  resembled'  in  appearance  the 
Aramon  variety.  While  some  recent  writers  would  consider  this  result  due  to  the 
influence  of  grafting  with  the  Aramon  variety,  the  author  holds  it  due  simply  to 
ordinary  variation. 

FORESTRY. 

Forestry  for  farmers  of  Connecticut  ( Connecticut  State  Sta.  Forestry  Pnh.  I,  pp. 
4). — According  to  this  bulletin  the  proportion  of  improved  land  in  the  State  has 
decreased  since  1850  from  74.2  to  46  per  cent.  While  the  decrease  in  improved  land 
is  attended  with  more  intensive  farming,  the  author  believes  that  the  unimproved 
lands  should  be  utilized  to  better  advantage.  Forestry  plantings  on  such  lands  are 
said  to  be  remunerative,  and  very  little  of  the  wooded  area  of  the  State  is  said  to 
yield  as  great  returns  as  it  is  capable  of  under  proper  management. 

Most  of  the  woodlands  of  the  State  have  been  cut  over  at  least  once,  and  many  of 
them  two  or  three  times,  so  that  there  is  comparatively  little  mature  forest  at  the 
present  time.  In  order  to  utilize  the  present  forest  and  to  extend  it  as  much  as  pi  >s- 
sible,  arrangements  have  been  made  to  bring  about  a  better  management  of  unim- 
proved lands  of  the  State  through  the  forester,  who  will  give  expert  advice  on  all 
subjects  pertaining  to  forestry.  The  conditions  under  which  expert  information 
will  be  given  are  stated,  and  the  owners  of  unimproved  lands  are  urged  to  cooperate 
with  the  forest  department  of  the  station. 

Forest  planting  in  western  Kansas,  R.  S.  Kellogg  (Z7.  S.  Dept.  Agr.,  Bureau 
of  Forestry  Bid.  52,  pp.  52,  pis.  7,  map  1). — The  investigations  upon  which  this  report 
is  based  were  made  for  the  purpose  of  determining  the  kinds  of  forest  trees  best 
adapted  to  western  Kansas,  and  the  methods  of  treatment  which  have  proved  most 
successful.  The  region  covered  embraces  that  portion  of  Kansas  west  of  the  ninety- 
ninth  meridian,  and  also  includes  portions  of  Nebraska,  Oklahoma,  and  eastern 
Colorado. 

Notes  are  given  on  the  physical  features  and  climate  of  the  region,  together  with  a 
discussion  of  the  effect  of  forests  on  climate,  use  of  shelter  helts  and  wind-breaks, 
and  the  planting  of  wood  lots.  Details  are  given  of  a  number  of  artificial  plantations, 
of  which  the  cost  of  planting,  cultivation,  and  growth  are  shown.  For  the  region 
covered,  the  species  recommended  for  different  uses  are  as  follows:  Upland  planting — 
honey  locust,  Russian  mulberry,  Osage  orange,  and  red  cedar,  with  white  elm,  green 
ash,  hack  berry,  Scotch  pine,  and  Austrian  pine  as  promising.  In  river  valleys  all 
of  the  above  species  do  well,  and  in  addition  maybe  added  cottonwood,  silver  maple, 
box  elder,  black  walnut,  and  hardy  catalpa. 

For  hedges  the  author  recommends  honey  locust,  Osage  orange,  and  Russian  mul- 
berry, while  for  commercial  planting,  where  posts  and  other  timbers  are  desired, 
Osage  orange,  black  locust,  Russian  mulberry,  and  hardy  catalpa  will  give  the  best 
results.  For  street  and  roadway  planting  the  best  trees  are  the  honey  locust,  green 
ash,  white  elm,  and  hackberry.  Planting  plans  for  a  number  of  regions  are  suggested 
and  notes  and  measurements  given  on  a  number  of  plantations. 
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The  author  summarizes  the  bulletin,  stating  that  while  the  effect  of  forest  planting 
mi  the  climate  in  problematical,  yet  it  does  have  a  decidedly  favorable  influence  on 
the  conservation  of  moisture  and  checking  of  winds.  Where  planting  is  intended 
there  should  be  an  intelligent  selection  of  species,  followed  by  proper  planting, 
thorough  cultivation,  and  a  definite  understanding  as  to  whether  the  planting  should 
be  for  shelter  belts,  ornamental,  or  commercial  purposes.  In  all,  about  20  species  of 
trees  are  discussed. 

Report  of  committee  on  forestry,  1902,  J.  T.  Rothrock  (  Pennsylvania  Dept. 
Agr.  Rpt.  1903,  }>p.  244-251). — According  to  this  report  the  State  of  Pennsylvania  is 
now  in  possession  of  over  .360,000  acres  of  forest  land  and  negotiations  are  in  progress 
for  200,000  acres  additional.  The  average  price  of  the  land  has  been  about  $1.00  per 
acre. 

The  location  of  the  forest  reservations,  the  character  of  the  timber,  etc.,  are 
described.  A  nursery  of  5  acres  has  been  established  in  connection  with  one  of  the 
reservations,  and  at  present  it  is  devoted  mainly  to  the  production  of  white  pine 
seedlings.  It  is  intended  to  introduce  red  pine  and  various  hard  woods  in  connection 
with  other  species.  Attention  is  again  called  to  an  act  of  the  legislature  to  encourage 
the  preservation  of  forests  by  providing  for  a  rebate  of  taxes  levied  thereon,  and  the 
attention  of  the  proper  officers  is  called  to  this  law,  which  does  not  seem  to  have 
been  properly  enforced. 

Attention  is  called  to  the  value  of  wind-breaks  about  farm  buildings,  and  the  rela- 
tive value  of  different  species  of  trees  for  planting  for  this  purpose  is  pointed  out. 

The  chestnut  in  southern  Maryland,  K.  Zon  (  U.  S.  Dept.  Agr.,  Bureau  of  For- 
estry Bui.  53,  pp.  31,  pis.  5). — The  value  and  growth  of  the  chestnut  as  observed  in 
the  studies  made  in  portions  of  southern  Maryland  are  shown,  the  data  being  drawn 
from  measurements  of  several  thousand  chestnut  trees  of  different  ages  and  condi- 
tions of  growth. 

The  area  examined  lies  within  the  coastal  plain  region  of  the  State  and  is  com- 
posed of  unconsolidated  clays,  sands,  and  gravels  which  are  easily  eroded,  and  as  a 
result  the  surface  of  the  country  is  hilly  and  rolling,  washed  into  deep,  narrow  val- 
leys by  the  small  streams.  The  original  stands  of  timber  are  mostly  gone,  and  the 
data  presented  are  based  largely  on  second-growth  timber.  The  different  forest 
types  and  the  sylvicultural  characteristics  of  the  chestnut  are  described  at  length. 

From  the  conditions  observed  it  is  concluded  that  the  chestnut  is  best  suited  to 
pure  coppice  growth,  and  its  capacity  in  this  respect  is  quite  marked.  The  capacity 
of  chestnut  to  produce  sprouts  from  the  stump  will  not  save  the  forest  from  deterio- 
ration unless  efforts  are  made  to  provide  for  natural  reproduction  from  seed.  Owing 
to  various  causes,  reproduction  from  seed  is  slow  and  less  frequent  than  where  sprouted 
from  stumps,  but  as  the  chestnut  is  not  suited  to  the  production  of  large  timber  its 
utilization  as  coppice  is  to  be  preferred. 

The  chestnut  should  be  cut  either  in  the  winter  or  early  spring,  as  this  secures  a 
better  reproduction  from  the  stump  and  the  timber  itself  will  be  of  better  quality 
and  greater  durability.  The  tree  should  be  cut  as  near  the  ground  as  possible,  and 
when  20  in.  or  more  in  diameter  should  be  sawed,  not  hewed,  into  ties,  and  when 
less  than  11  in.  should  not  be  cut  for  ties  on  account  of  the  great  amount  of  waste. 

Administration  report  of  the  forest  department  in  the  Bombay  Presidency 
including  Sind,  G.  P.  Millett,  T.  B.  Fry,  et  al.  (Forest  Dept.,  Bombay  Presidency, 
India,,  Rpt.  1902-3,  pp.  206,  dgm.  1). — The  administration  reports  for  the  northern, 
central,  southern,  and  Sind  forest  circles  for  the  year  1902-3  are  given,  in  which  the 
various  changes  in  the  reserved  and  protected  forests  are  shown.  The  cost  of  oper- 
ation and  the  results  of  the  various  investigations  are  stated. 

The  culture  and  regeneration  of  spruce  in  Belgium,  A.  Doublet  (Ing.  Agr. 
Gembloux,  14  (1904),  No.  12, pp.  659-583). — A  discussion  is  given  of  the  spruce  {l'i<-<<t 
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excelsa)  as  a  forest  tree  adapted  t<>  various  situations.  Particular  attention  is  paid  tn 
its  culture)  illustrations  being  drawn  from  the  results  obtained  in  Germany,  Switzer- 
land, etc. 

Jn  the  second  part  of  the  paper  attention  is  called  to  the  exploitation  of  Bpruce 
forests,  and  the  author  concludes  that  this  species  of  tree  is  adapted  to  certain  parts 
of  Belgium,  if  attention  be  given  to  some  of  its  peculiarities,  such  as  protection  from 
winds,  etc.  <  rrowth  from  natural  seeding  is  said  to  be  much  slower  and  less  certain 
than  where  artificial  plantations  are  made.  All  things  considered,  a  70  to  80  year 
rotation  when  planted  in  pure  forests  is  recommended,  and  the  different  methods  of 
thinning,  cutting,  etc.,  to  he  adopted  are  described. 

There  are  some  advantages  found  in  growing  spruce  with  mixtures.  For  this  pur- 
pose beech  is  a  valuable  species,  but  the  treatment  should  be  such  as  to  secure  spruce 
as  the  dominant  species.  If  the  soil  is  not  adapted  to  beech,  groups  of  fir  can  be 
distributed  throughout  the  plantation  to  advantage,  but,  if  possible,  the  fir  should 
be  started  a  few  years  in  advance  of  the  planting  of  the  spruce. 

The  Sihlwald,  A.  Poskin  {lag.  Agr.  < Jembloux,  14(1004),  No.  12,  pp.  600-616).— 
An  account  is  given  of  the  communal  forest  of  Zurich,  Switzerland,  and  the  methods 
of  exploitation,  clearing,  forest  industries,  administration,  etc.,  are  described. 

Sylviculture  and  arboriculture  in  ancient  Rome,  E.  Chabdome  (Li;/.  Agr. 
Gembloux,  14  (  1904),  No.  12,  )>p.  591-599). — A  review  is  given  of  an  ancient  practice 
in  sylviculture  and  arboriculture,  and  the  methods  employed,  so  far  as  they  went, 
are  said  to  be  quite  similar  to  those  in  vogue  at  the  present  time. 

The  value  of  seed  trees,  L.  C.  Miller  (  Water  and  Forest,  4  (1904),  No.  8,  />.  9, 
fig.  1). — The  necessity  of  seed  trees  for  natural  reproduction  is  pointed  out,  and  in 
California  the  author  recommends  that  at  least  one  or  two  well-developed,  vigorous 
seed  trees  to  each  acre  of  cut-over  land  be  left  standing.  These  trees  should  be  care- 
fully selected  and  frequently  trees  of  little  value  for  lumber  may  be  otherwise 
satisfactory  as  seed  trees. 

The  main  uses  of  wood,  W.  R.  Lazenby  (Jour.  Columbus  Hort.  Soc.,  19  (1904) j 
No.  3,  }>/>.  84-98). — The  principal  demands  for  wood  are  mentioned,  the  author 
dividing  them  into  a  number  of  categories,  each  of  which  is  considered.  The  value 
of  different  kinds  of  timber  produced  in  Ohio  for  the  different  purposes  is  discussed. 

DISEASES  OF  PLANTS. 

Quantitative  estimation  of  disease  spores,  N.  A.  Cobb  (Agr.  Gaz.  New  Smith 
Wales,  15  (  1904),  No.  7,  pp.  670-680,  figs.  7). — Following  up  the  suggestion  of  H.  L. 
Bolley  of  the  North  Dakota  Station  (E.  S.  R.,  14,  p.  983),  the  author  reports  on  the 
use  of  the  centrifuge  as  a  means  of  recognizing  the  occurrence  and  estimating  the 
abundance  of  spores  of  smut  in  samples  of  grain.  Directions  are  given  for  the 
preparation  of  samples  and  the  results  of  a  number  of  examinations  are  given. 

The  author  describes  methods  for  counting  spores  under  the  microscope,  and  com- 
ments upon  the  accuracy  of  the  test.  Where  a  centrifuge  is  not  available  similar 
results  may  be  obtained  by  attaching  a  test  tube  to  a  wire  which  is  rapidly  whirled 
about  a  wire  nail  or  other  support.  The  use  of  the  centrifuge  will  ensure  the  detec- 
tion of  smut  in  seed  grain  that  would  otherwise  escape  discovery. 

North  American  Ustilagineae,  G.  P.  Clinton  (Pror.  Boston  Soc.  Nat.  Hist.,  31, 
No.  9,  pp.  829-529). — The  comprehensive  monograph  here  presented  is  largely  a 
result  of  studies  made  by  the  author  in  the  cryptogamic  laboratory  of  Harvard  Uni- 
versity, but  had  its  inception  in  earlier  studies  on  the  economic  species  carried  on  in 
Illinois,  the  results  of  which  have  been  published  in  Bulletins  47  and  57  of  the  Illi- 
nois Station  (E.  S.  R.,  9,  p.  145;  12,  p.  355). 

The  author  recognizes  18  genera  and  enumerates  slightly  more  than  200  species. 
The  specific  descriptions  are  based  on  the  writer's  examination  of  available  material, 
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and  in  many  cases  this  has  resulted  in  a  broader  description  than  the  original,  which 

was  l>ase<l  on  a  single  type  specimen. 

After  enumerating  and  describing  the  species,  a  list  is  given  of  the  host  plants,  with 
their  different  parasites,  the  distribution  of  the  species  is  indicated,  and  an  extensive 
list  is  given  of  references  to  the  more  important  articles  relating  to  the  t'stilagine^. 
This  bibliography  embraces  more  than  200  titles. 

A  corn  mold,  J.  L.  Sheldon  {Nebraska  Sta.  7.'/*/.  1903,  \>i>.  23-32,  fig.  1).  —The 
author's  attention  was  called  in  1900-1  to  a  reported  injury  to  cattle  from  eating 
moldy  corn.  A  number  of  specimens  of  moldy  corn  were  examined,  and  a  reddish 
mold  seemed  to  be  present  on  all  samples.  This  was  isolated  and  cultivated  and 
proved  to  be  a  species  of  Fusarium,  the  characters  of  which  are  described.  So 
far  as  the  author  has  been  able  to  determine  it  is  an  undescribed  species,  and  the 
name  F.  moniliforme  is  given  it.  The  relation  of  this  fungus  to  a  disease  of  animals 
is  discussed  elsewhere  (E.  S.  R.,  16,  p.  (306). 

Notes  on  the  wheat  stem  disease  (Ophiobolus  herpotrichus),  C.  J.  J.  van 
Hall  (Tijdschr.  Plantenziekten,  9  (1903),  pp.  77-110).—  The  disease  of  the  wheat  stem 
caused  by  the  attack  of  Ophiobolus  occasioned  much  loss  in  the  Netherlands  during 
1902.  It  is  thought  to  lie  communicated  by  the  mycelium  of  the  fungus  living  in  the 
soil.  It  causes  the  lower  portion  of  the  stems  to  turn  brown  and  weaken,  resulting 
in  the  lodging  of  the  wheat  about  blossoming  time. 

At  the  time  of  the  severe  attack  of  1902,  circular  letters  were  sent  to  some  200  cor- 
respondents asking  for  information  regarding  the  appearance  of  the  disease,  the 
history  of  fields  in  which  the  grain  was  attacked  and  of  such  fields  as  remained  free 
from  injury. 

From  the  answers  received  the  writer  draws  the  following  conclusions: 

Wheat  should  not  follow  wheat  or  barley  oftener  than  once  in  three  or  preferably 
four  years.  The  best  sowing  date  is  early  in  November  and  certainly  not  earlier 
than  the  latter  half  of  October,  since  early  sown  grain  is  more  liable  to  the  disease. 
Wheat  following  a  leguminous  crop  is  especially  liable  to  the  disease.  Red  thick- 
headed wheat  appears  to  be  more  resistant  than  other  sorts.  Exchange  of  seed  is 
beneficial.  A  too  rank  growth  due  to  nitrogenous  fertilizers  is  dangerous.  There  is 
no  advantage  in  unusually  deep  plowing — the  usual  depth  is  quite  as  good. — n.  m. 
pieters. 

Diseases  of  cereals,  L.  Dec-rully  (Prof.  Agr.  el  Vit.  (Ed.  UEst),  25  (1904),  No. 
40,  pp.  371-374,  ]>1.  1). — -The  occurrence  of  rusts,  smuts,  bunt,  ergot,  etc.,  on  cereals 
and  the  injury  done  by  them  are  described,  and  suggestions  are  offered  for  their 
prevention.  The  author  describes  the  methods  of  treatment  of  seed  grain  with 
copper  sulphate,  hot  water,  and  formalin  for  smut  prevention,  and  where  the  copper 
sulphate  solution  is  used  he  recommends  treating  the  seed  with  powdered  lime  after 
the  preliminary  soaking.  The  lime  facilitates  drying,  prevents  continued  injury  by 
the  fungicide,  and  acts  in  a  favorable  manner  toward  the  young  plants. 

Farm  treatment  for  ergotized  rye,  L.  Grandeau  {Jour.  Agr.  Prat.,  n.  ser.,  8 
(1904),  No.  S3,  pp.  202,  203). — An  account  is  given  of  a  method  suggested  by  Miiller 
and  Nobbe  for  the  removal  of  ergotized  rye  from  seed.  This  is  based  on  the  different 
specific  gravity  of  the  sound  and  diseased  grain.  In  order  to  separate  the  ergotized 
grain  a  solution  of  16  kg.  of  potassium  salt  containing  37  per  cent  potash  is  made  in 
100  liters  of  water.  The  seed  is  placed  in  this,  stirred  thoroughly,  and  the  diseased 
grains  being  lighter  rise  and  are  skimmed  from  the  surface.  After  thoroughly  stirring 
and  removing  the  diseased  rye,  the  remainder  is  removed,  washed,  and  dried  as 
rapidly  as  possible,  after  which  it  may  be  seeded. 

It  is  said  that  hot  summers  with  prolonged  periods  of  sunlight  tend  to  the  produc- 
tion of  ergot,  particularly  in  Sweden,  and  the  past  summer  having  been  of  this  char- 
acter it  is  thought  desirable  to  advise  cultivators  of  this  method  of  obtaining  clean 
seed. 
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The  researches  of  H.  Marshall  Ward  on  the  brown  rust  on  the  bromes 
and  the  mycoplasm  hypothesis,  J.  Eriksson  (  Ark.  Bot.,  1  (1903),  No.  IS,  pp.  139- 
146). — The  author  reviews  and  criticises  the  investigations  of  Marshall  Ward  on  the 
rusts  of  brome  grasses  which  have  been  published  within  the  last  few  years. 

He  differs  with  Marshall  Ward  in  the  interpretation  of  some  of  the  results  given 
and  defends  the  hypothesis,  which  is  now  referred  to  as  the  mycoplasm  hypothesis, 
claiming  that  in  addition  to  the  2  forms  of  infection  by  uredospores  and  fecidiospores 
we  must  recognize  a  direct  infection  by  teleutospores  without  the  intervention  of  an 
gecidial  stage  or  from  a  latent  germ  of  disease  inherited  from  the  parent  plant,  con- 
cealed in  the  seed  sown,  or  in  the  case  of  perennial  species  in  the  stolons  growing 
forth  in  the  spring.  Both  of  these  methods  of  infection  presuppose  a  period  of  incu- 
bation of  from  2  to  10  months. 

A  soft  rot  of  the  sugar  beet,  H.  Metcalf  (  Nebraska  Sta.  Rpt.  1903,  pp.  69-112, 
figs.  6). — An  extended  account  is  given  of  asoft  rot  of  thesugar  beet  which  the  author, 
together  with  G.  G.  Hedgcock  of  this  Department,  has  previously  noted  (E.  S.  R., 
14,  p.  1085) .  The  disease  is  due  to  bacteria,  the  general  characters  of  the  disease 
being  described  and  its  distribution  noted. 

An  account  is  given  of  inoculation  experiments  on  sugar  beets  and  other  vegetables, 
it  being  readily  demonstrated  that  the  disease  is  produced  by  the  organism.  In 
addition  to  sugar  beets  the  bacterium  made  a  slow  growth  on  garden  beets  and  a 
slight  growth  on  carrots  and  sweet  potatoes,  but  did  not  spread  much  from  the  point 
of  inoculation.  Onions,  hyacinth  bulbs,  and  parsnips,  inoculated  in  December, 
1901,  gave  no  infection,  but  when  the  experiments  were  repeated  the  following 
spring  the  rot  spread  to  a  slight  extent.  On  potatoes,  turnips,  radishes,  tomatoes, 
and  apples  no  growth  occurred. 

The  cause  of  the  disease  is  attributed  to  Bacterium  leutlium,  and  the  morphological 
and  general  characters,  as  well  as  its  cultural  characters,  are  described  at  length. 
So  far  as  the  author's  investigations  are  reported  there  has  not  been  sufficient  field 
work  to  demonstrate  the  general  distribution  of  the  disease,  but  it  is  believed  that  it 
may  prove  quite  serious  in  restricted  localities.  In  order  to  prevent  the  disease  the 
author  recommends  growing  beets  on  relatively  dry  ground,  and  the  roots  should  be 
well  dried  and  sunned  before  put  in  storage.  If  these  precautions  are  followed  there 
will  probably  be  little  loss  due  to  this  cause. 

Blackleg  or  potato  stem  rot  (B<1.  Agr.  and  Fisheries  [London],  Leaflet  //,",  pp. 
3,  Jigs.  2).— An  account  is  given  of  a  disease  of  potatoes  caused  by  Bacillus  phytoph- 
thorus,  a  previous  account  of  which  has  been  given  (E.  S.  R.,  15,  p.  374).  ■  There  is 
said  to  be  reason  to  believe  that  the  disease  is  spreading  in  Europe,  frequently  caus- 
ing 10  to  15  per  cent  loss,  and  sometimes  as  much  as  75  per  cent  of  the  entire  crop  is 
destroyed.  The  suggestions  for  the  control  of  the  disease  are  rotation  of  crops,  plant- 
ing of  whole  tubers,  care  in  obtaining  seed  tubers  from  uninfested  regions,  and  the 
avoidance  of  the  use  of  lime  or  strong  nitrogenous  manures. 

Club  root  of  cabbage,  H.  Vanderyst  (Bui.  Agr.  [Brussels'],  20  (1904),  No.  4,  pp- 
533-567,  figs.  9). — An  investigation  was  conducted  by  the  department  of  agriculture 
on  the  occurrence  and  distribution  of  the  club  root  of  cabbage,  due  to  Plasmodiophora 
brassier.  In  carrying  out  this  investigation  letters  were  addressed  to  a  large  number 
of  horticulturists,  agriculturists,  cultivators,  and  others,  asking  for  information  regard- 
ing the  distribution  of  this  disease,  the  influence  of  various  factors  on  its  develop- 
ment, etc. 

From  the  replies  obtained  the  article  is  compiled  and  it  is  shown  that  the  disease 
is  well  distributed  throughout  the  agricultural  portion  of  Belgium.  There  seems  to 
be  a  very  evident  relationship  between  the  frequence  of  occurrence  and  destructive- 
ness  of  the  disease,  and  the  chemical  composition  of  the  soil  and  method  of  cultiva- 
tion.    It  has  been  known  from  time  immemorial  in  the  sandy  soils  of  Flanders  and 
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Brabant,  while  in  the  calcareous  soils  of  other  regions  the  disease  seems  to  have  made 
its  appearance  only  in  recent  years. 

A  list  is  given  of  the  various  plants  on  which  the  fungus  lives,  the  author  having 
compiled  information  from  various  sources,  hi  Belgium  it  is  found  that  in  addition 
to  cabbage,  ruta-bagas,  turnips,  kohl-rabi,  and  radishes,  the  fungus  attacks  held  and 
cultivated  mustard,  shepherd's  purse,  Iberis  umbellata,  ami  Cheiranthus  cheiri. 

Report  on  vegetable  pathology,  II.  Tryon  (Queensland  Dept.  Agr.  A'/-/.  1904, 
l>l>.  69,  70). — Brief  notes  are  given  on  a  number  of  diseases  of  fruits,  vegetables, 
coffee,  cotton,  tobacco,  wheat,  etc.,  that  have  been  reported  during  the  past  year, 
and  some  of  the  species  of  fungi  are  under  investigation. 

The  apple  scab  in  western  Washington,  W.  II.  Lawrence  (  Washington  Sta. 
Bui.  64,  pp.  24,  pis.  2,  jigs.  5). — The  apple  seal),  which  is  widely  distributed  through- 
out the  United  States,  being  particularly  abundant  along  the  Atlantic  Coast  and 
Middle  Atlantic  States,  has  become  abundant  and  destructive  in  western  Washington. 

A  description  is  given  of  the  life  history  of  the  fungus,  its  '2  stages  being  described  at 
considerable  length.  The  summer  stage,  which  is  the  form  most  widelj  known,  has 
been  referred  to  Fusicladium  dendriticum,  and  the  resting  stage  has  been  recently 
described  as  the  fungus  Venturia  insequolis.  The  different  phases  of  the  fungus  and 
its  effect  upon  the  host  plant  are  described,  and  notes  given  on  the  susceptibility  of 
different  varieties  of  apples  to  disease. 

Spraying  experiments  have  been  conducted  for  several  years  at  the  Puyallup  Sub- 
station for  the  control  of  this  disease,  and  have  shown  that  thorough  spraying  with 
bordeaux  mixture  reduces  the  percentage  of  scabby  apples  to  a  very  great  extent. 
These  experiments  have  been  repeated  on  a  number  of  varieties  and  have  given 
similar  results.  Directions  are  given  for  the  preparation  and  application  of  bordeaux- 
mixture.  Experiments  with  potassium  sulphite  have  been  without  benefit,  and 
ammoniacal  copper  carbonate  and  a  sal-soda  copper-sulphate  solution  have  both 
proved  less  efficient  than  the  plain  Bordeaux  mixture. 

Anthracnose  of  the  pomelo,  H.  II.  Home  ( Florida  Sta.  />'»/.  74,  pp.  159-172, 
figs.  4)- — Attention  was  called  to  this  disease  in  a  previous  publication  (E.  S.  R.,  12, 
p.  463)  where  the  disease  was  described  as  a  leaf  spot.  During  the  season  .if  i;»<)3— \ 
a  new  disease  appeared  on  the  pomelo  fruit  in  a  number  of  sections  of  the  State,  and 
careful  examinations  showed  that  it  was  caused  by  the  fungus  Colletotrkhum  glceospo- 
rioides,  the  cause  of  the  leaf  spot. 

The  effect  of  the  fungus  on  the  leaves,  twigs,  and  fruit  is  described  at  length.  The 
conditions  favoring  the  disease  are  said  to  be  a  starved  condition  of  the  trees,  the 
action  of  wind  in  causing  abrasions  on  the  fruit,  branches,  and  leaves,  frost  injury,  die 
back  and  other  diseases,  and  insect  punctures.  As  remedial  treatment  the  author 
recommends  the  removal  and  destruction  of  all  diseased  fruit,  the  cutting  out  and 
burning  of  dead  and  diseased  branches,  the  raking  and  burning  of  leaves  about  the 
trees,  and  3  or  4  applications  of  Bordeaux  mixture,  beginning  early  in  the  season. 

In  order  to  prevent  the  fruit  from  decaying  after  being  gathered,  it  is  suggested 
that  it  be  washed  with  an  ammoniacal  solution  of  copper  carbonate  before  shipping. 

A  disease  of  stone  fruits,  L.  Trabit  (Bui.  Agr.  Algerie  et  Tuni.ve,  10  (1904), 
No.  10,  pp.  213-216,  fig.  1). — A  description  is  given  of  a  disease  of  apricots,  peaches, 
and  cherries  caused  by  the  fungus  Ooryneum  beyerinclii. 

Ordinarily  the  fungus  is  said  to  only  attack  the  leaves  and  produce  comparatively 
little  injury,  but  recently  it  has  occurred  in  greater  intensity  and  2  distinct  forms  are 
recognized,  one  being  limited  to  the  blade  of  the  leaf,  while  the  other  is  more  general- 
ized and  attacks  the  young  shoots  and  branches,  causing  a  production  of  gum  which 
is  particularly  noticeable  in  the  case  of  the  apricot.  The  injury  is  in  proportion  to 
the  prevalence  of  the  fungus. 


T)74  EXPERIMENT    STATION    RECORD. 

Its  occurrence  may  lie  combated  by  the  use  of  Bordeaux  mixture  or  a  modified  Bor- 
deaux mixture  recommended  by  the  author,  which  consists  of  water  100  liters,  iron 
sulphate  500  gm.,  copper  sulphate  500  gm.,  and  lime  500  gm. 

A  dangerous  gooseberry  disease  introduced  into  Denmark,  E.  Rostrcp 
(  Haven,  '/  (  1904),  No.  13,  pp.  165,  166). — Notes  the  occurrence  of  the  gooseberry  mil- 
dew (Sphserotheca  mors-uvse)  and  suggests  spraying  with  potassium  sulphid,  or  pref- 
erably burning  the  diseased  plants  to  prevent  the  spreading  of  the  disease. — p.  w. 
woll. 

White  rot  of  vines  [Jour.  Bd.  Agr.  [London],  11  (1904),  No.  7,  p.  434).— A  brief 
account  is  given  of  the  white  rot  of  grapes,  due  to  Coniothyrium  diplodiella.  This 
fungus  attacks  vines  growing  in  the  open  air  on  the  continent  of  Europe,  and  has 
been  recently  reported  as  being  met  with  on  vines  growing  under  glass  in  England. 

The  fruit  is  the  part  most  frequently  attacked,  the  fungus  spreading  throughout 
the  cluster.  The  foliage  is  usually  unaffected.  When  once  established  the  disease 
spreads  rapidly  and  every  grape  may  become  affected.  When  the  stalks  bearing  the 
grapes  are  attacked  the  fungus  forms  slightly  depressed  areas  of  a  brownish  color, 
and  these  may  extend  along  the  side  of  the  branches  or.  may  completely  girdle  the 
branch,  and  the  injured  zone  soon  dies.  In  vineyards  the  disease  is  most  injurious 
during  seasons  of  great  humidity  accompanied  by  high  temperature,  and  under  such 
conditions  one-fourth  to  one-third  of  the  crop  may  be  destroyed  within  a  few  hours. 

The  best  remedy  is  the  removal  of  all  diseased  bunches  of  fruit,  and  spraying 
thoroughly  at  intervals  of  5  days  with  a  solution  of  permanganate  of  potash.  This 
treatment  will  usually  be  found  sufficient  if  the  disease  is  of  recent  origin,  but  if  it 
has  spread  to  the  branches  all  such  diseased  branches  should  be  cut  out  and  burned. 

The  oidium  of  the  grapevine,  J.  Burvenich  (  Tijdschr.  Plantenziekten,  9  {1903), 
pp.  61-67). — The  writer  calls  attention  to  the  discovery  of  Seelig  that  a  2  per  cent 
solution  of  sodium  carbonate  proves  an  effective  remedy  against  the  oidium  disease 
and  trbes  reports  from  several  growers  who  had  tested  the  remedy  during  the  past 
season. 

The  conclusion  drawn  from  these  reports  is  that  the  solution  is  entirely  effective 
even  in  a  wet  year,  three  sprayings  being  sufficient  to  prevent  or  check  the  disease. 
When  a  3  per  cent  solution  was  used  the  leaves  of  the  grapevines  were  seriously 
injured. — h.  m.  pieteks. 

A  report  on  "spike"  disease  of  sandalwood,  E.  J.  Butler  {Indian  Forester, 
Appendix  Ser.,  1903,  Apr.,  pp.  l-li;  abs.  in  Bot.  Cenlbl.,  96  {1904),  No.  30,  pp. 
88,  89).— A  description  is  given  of  a  diseaseof  sandalwood,  which  the  author  believes 
is  due  to  physiological  disturbances  bringing  about  a  forced  carbon  assimilation. 
The  diseased  trees  may  be  readily  recognized  by  their  narrow  pointed  leaves 
densely  crowded  together.  The  affected  shoots  do  not  cease  growing,  which  is  in 
marked  contrast  to  the  normal  tree  which  is  dormant  during  a  considerable  period 
of  each  year.  The  death  of  the  tree  often  ensues,  apparently  through  "exhaustion 
and  starch  poisoning." 

A  microscopical  examination  of  the  diseased  tissues  failed  to  show  the  presence  of 
any  parasitic  organism,  but  there  was  found  an  enormous  quantity  of  starch  in  the 
parenchymatous  tissues,  as  well  as  the  production  of  a  well-marked  palisade  tissue 
which  is  absent  in  the  normal  leaves.  It  has  been  shown  that  similar  modifications 
occur  in  structures  when  the  plant  is  compelled  to  take  in  excessive  quantities  of 
carbon  dioxid,  and  attention  is  drawn  to  the  similarity  of  these  changes  and  those 
causing  the  spike  disease  in  sandalwood.  The  disease  is  said  to  show  marked 
similarity  to  the  peach  yellows  of  this  country,  and  like  it  there  is  reason  to  believe 
it  is  communicable. 
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Controlling1  the  boll  weevil  in  cotton  seed  and  at  ginneries,  W.  D.  Huntek 
(V.  S.  Dipt.  Agr.,  Fanner*  Bid.  ?09,  pp.  31,  fig.  1). — It  has  been  shown  that  ginneries 
are  a  very  important  means  of  distributing  this  pest.  A  number  of  cases  of  infesta- 
tion in  Louisiana  are  thus  accounted  for.  Cotton  brought  from  Texas  to  gins  in 
Louisiana  may  infest  these  gins  anil  they  may  in  turn  serve  as  centers  of  further  in- 
festation. In  one  case  it  was  ascertained  that  the  farmer  transported  the  pest  Hi 
miles  in  this  manner. 

Elaborate  series  of  experiments  were  carried  out  for  the  purpose  of  determining 
the  value  of  hydrocyanic-acid  gas  and  carbon  bisulphid  in  destroying  the  cotton-boll 
weevil  in  infested  seed.  It  was  found  that  hydrocyanic-acid  gas  when  used  at  twice 
as  great  a  strength  as  required  for  the  fumigation  of  grain  failed  to  kill  the  boll 
weevils  after  5  hours  exposure  at  a  depth  of  6  to  10  in.  in  cotton  seed.  Similar 
results  were  obtained  when  house  Hies  were  placed  at  depths  of  from  ti  to  1l'  in.  in 
cotton  seed.  Carbon  bisulphid  was  therefore  resorted  to  as  being  a  more  promising 
insecticide.  This  substance  was  used  at  the  rate  of  from  \\  to  10  lbs.  per  1,000  cu. 
ft.  When  used  at  the  greatest  strength  it  penetrated  and  killed  the  holl  weevils  to 
a  depth  of  -ih  ft.  in  cotton  seed. 

The  slow  rate  of  penetration  indicated  the  futility  of  using  carbon  bisulphid  in  this 
form.  Experiments  were  therefore  tried  in  applying  carbon  bisulphid  in  an  arti- 
ficially volatilized  form  according  to  a  method  devised  by  W.  E.  Hinds.  A  current 
of  air  was  passed  through  liquid  carbon  bisulphid  and  the  resulting  vapor  was  then 
driven  by  pressure  through  the  cotton  seed  to  the  bottom  of  the  containing  cylinder 
and  diffusion  of  the  vapor  underpressure  was  complete  and  rapid.  In  this  manner 
it  was  found  possible  to  kill  boll  weevils  when  the  carbon  bisulphid  is  used  at  the 
rate  of  8  lbs.  per  1,000  cu.  ft.  of  space  for  a  period  of  40  hours. 

The  author  also  carried  on  experiments  to  determine  whether  it  is  possible  to 
prevent  the  dissemination  of  this  pest  through  the  agency  of  cotton  gins.  Experi- 
ments along  this  line  are  under  the  immediate  direction  of  James  Hull,  a  practical 
cotton  ginner.  It  was  found  that  when  weevils  were  passed  through  the  main  fan 
in  a  pneumatic  elevator  system  with  a  rate  of  1,800  revolutions  per  minute  all  tin- 
weevils  were  destroyed.  When  weevils  were  fed  into  the  outer  roll  of  a  gin  revolv- 
ing at  the  rate  of  400  revolutions  per  minute,  92.4  per  cent  came  through  alive.  In 
these  experiments  it  was  found  that  in  ginning,  weevils  may  escape  with  the  seed 
into  the  seed  chute  and  also  at  the  mote  board.  It  is  also  shown  that  weevils  may 
pass  through  cleaning  feeders  without  being  injured. 

An  account  is  given  of  the  present  systems  of  handling  and  ginning  cotton  seed  in 
various  localities.  As  a  result  of  the  author's  observations  and  experiments  it  is 
recommended  that  a  separate,  seed-cotton  storage  house  should  be  maintained  and 
should  be  provided  with  special  cleaners  which  may  be  of  use  in  removing  weevils 
and  facilitating  ginning.  It  is  also  recommended  that  in  the  gin  house  proper  cleaner 
feeders  and  cotton  cleaners  be  used  more  extensively  and  that  all  trash  be  treated  so 
as  to  effectually  destroy  the  weevils. 

Experiments  with  the  San  Jose  scale  during  1904,  W.  Newell  and  R.  I. 
Smith  (Georgia  Stair  lid.  Enl.  lint.  14,  />/>■  32,  jigs.  -5). — During  the  past  year  the 
authors  conducted  a  series  of  experiments  in  summer  and  winter  spraying  of  trees 
for  the  destruction  of  San  .lost'-  scale. 

In  these  experiments  17  variations  of  the  lime-sulphur-salt  wash  were  tested.  The 
experimental  work  in  the  use  of  winter  washes  began  on  February  26  and  continued 
until  March  3.  In  the  preparation  of  the  lime  ami  sulphur  mixtures  the  sulphur  in 
nearly  all  eases  was  first  made  into  a  paste  by  adding  it  to  boiling  water.  Detailed 
statements  are  given  concerning  the  formulas  and  the  methods  of  preparing  all  the 
mixtures  used  in  the  experiments.     From  these  tests  it  appeared  that  all  compounds 
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containing  Lime  and  sulphur  gave  good  results,  but  compounds  without  these  mate- 
rials were  uniformly  unsatisfactory.  It  was  Eound  that  when  the  washes  were  boiled 
for  30  to  35  minutes  the  compound  was  as  effective  as  where  the  mixtures  were 

boiled  for  an  hour  or  more. 

A  series  of  experiments  was  also  carried  out  in  testing  summer  washes.  The  auth  >rs 
used  a  great  variety  of  these  washes,  including  various  forms  of  kerosene  emulsion, 
soap  solutions,  and  proprietary  mixtures.  Of  the  various  mixtures  used  none  gave 
promising  results.  Even  kerosene  emulsion  was  not  effective.  The  authors,  there- 
fore, discourage  summer  treatment  and  recommend  that  the  fruit  grower  apply  his 
remedies  in  winter. 

The  mixtures  especially  recommended  for  winter  application  are  3  in  number  and 
are  prepared  as  follows:  No.  1  contains  21  lbs.  of  lime  and  18  lbs.  of  sulphur  per  50 
gal.  of  water.  No.  2  is  prepared  in  the  same  manner  with  the  addition  of  5  lbs.  of 
salt  per  each  50  gal.  of  water.  No.  3  contains  16  lbs.  of  lime  and  8  lbs.  each  of  sul- 
phur and  commercial  caustic  soda  per  50  gal.  of  water.  The  authors  recommend  that 
the  first  application  be  made  in  December  and  that  spraying  should  be  completed 
before  the  buds  begin  to  open.  Some  experiences  were  bad  in  dipping  trees  before 
planting  in  a  lime-sulphur  wash,  but  peach  trees  thus  treated  were  considerably 
injured  and  the  practice  is  therefore  not  recommended. 

The  most  important  step  in  the  cultural  system  of  controlling  the  boll 
weevil,  W.  D.  Hunter  (U.  S.  Dept.  Agr.,  Bureau  of  Entomology  (.'ire  56,  pp.  7). — 
The  agitation  in  favor  of  an  early  crop  of  cotton  for  the  prevention  of  boll  weevil 
injury  has  been  actively  carried  on  by  the  Department.  The  matter  of  obtaining  an 
early  crop,  however,  is  considered  secondary  in  importance  to  the  destruction  of 
cotton  plants  in  the  field  during  the  fall. 

The  author  mentions  4  reasons  why  cotton  plants  should  be  destroyed  in  the  fall: 
The  fall  destruction  of  cotton  plants  prevents  the  development  of  many  weevils 
which  would  otherwise  become  adult  within  a  few  weeks  of  the  time  of  hibernation. 
This  process  will  also  destroy  a  great  majority  of  the  weevils  which  have  already 
become  adult.  The  only  weevils  which  survive  the  winter  are  those  which  become 
adult  late  in  the  season.  The  clearing  of  the  cotton  field  in  the  fall  permits  the 
practice  of  fall  plowing. 

As  a  result  of  the  general  study  of  this  problem  the  author  recommends  the  pas- 
sage of  laws  regulating  the  fall  destruction  of  cotton  plants  in  the  fields.  This 
method  of  control  is  believed  to  be  the  most  effective  one  for  actually  reducing  the 
numbers  of  the  weevil. 

The  cotton  boll  weevil  {Trop.  Agr.,  24  {1904),  No.  4,  />.  £28). — Mention  is  made 
of  cultural  methods  in  their  relation  to  the  prevention  of  injury  by  the  cotton  boll 
weevil.  It  is  claimed  that  when  the  cotton  is  sprayed  with  a  solution  of  sulphate  of 
copper  at  the  rate  of  2\  lbs.  per  40  gal.  of  water  a  sufficient  quantity  of  this  substance 
is  absorbed  to  kill  the  cotton  boll  weevil  when  it  attempts  to  feed  upon  the  boll. 
This  method  of  treatment  is  estimated  to  c<  >st  about  15  to  20  cents  per  acre. 

Some  further  comments  on  the  Guatemalan  boll-weevil  ant,  W.  M.  Wheeler 
{Science,  n.  ser.,  20  {1904),  No.  518,  pp.  766-768).— This  is  a  controversial  article,  in 
which  the  author  argues  that  the  Guatemalan  ant  is  not  an  aggressive  species  anil  is 
not  likely  to  prove  of  any  great  importance  in  controlling  the  boll  weevil. 

The  pea  weevil;  its  development  and  methods  of  combating  it,  M.  J.  Rivera 
{El  bruco  de  las  arvejas  {Bruchus  pisi)  desarrollo  y  medios  de  combatirlo.  Valparaiso: 
TnstUuto  Agricola,  1904,  pp.  20,  fig*.  6). — This  insect  is  described  in  its  various  stages, 
and  notes  are  given  on  its  distribution  and  host  plants.  Among  the  remedies  recom- 
mended in  controlling  it  mention  is  made  of  the  application  of  heat  to  seed  peas  and 
fumigation  with  carbon  bisulphid  and  hydrocyanic-acid  gas. 

The  cabbage  moth  (Mamestra  brassicae)  ( Bd.  Agr.  and  Fisheries  [London], 
Leaflet  109>pp.  4,  Jigs.  £). — This  pest  is  described  and  notes  are  given  on  its  habits 
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and  life  history.  In  combating  the  insect  it  is  recommended  that  all  the  chrysalids 
be  destroyed  in  the  ground  in  winter,  and  the  desirability  of  hand  picking  the  cater- 
pillars and  maintaining  poultry  in  cabbage  patches  is  suggested.  Infested  cabbages 
may  also  be  dusted  with  gas  Lime. 

Circular  in  relation  to  some  injurious  insects  and  plant  diseases,  W.  B. 
Alwood  {Virginia  Sta.  Spec.  Bid.,  Aug.,  1904,  pp-  25,  figs.  24). — Brief  descriptive, 
biological,  and  economic  notes  on  San  Jose  scale,  woolly  aphis,  crown  gall,  peach 
vellows,  black  knot,  and  pear  blight.  The  anatomy  of  the  San  Jose  scale  is  described 
and  notes  are  given  on  the  plants  which  it  is  known  to  infest. 

The  raspberry-cane  maggot,  W.  H.  Lawrence  (  Washington  Sta.  Bui.  62,  pp.  IS, 
figs.  5). — During  the  past  3  years  this  pest  has  appeared  in  raspberry  fields  especially 
in  the  western  part  of  the  State.  It  is  referred  to  under  the  species  Phorbia  rubivora. 
The  maggots  either  kill  the  canes  outright  or  damage  them  by  girdling  near  the  tips. 

Notes  are  given  on  the  habits  and  life  history  of  the  pest.  A  hymenopterous  para- 
site not  definitely  determined  was  reared  from  the  cane  maggots.  On  account  of  the 
habits  of  this  pest  it  is  impossible  to  combat  it  by  spraying.  The  only  successful 
method  of  controlling  the  insect  is  to  collect  and  destroy  the  infested  canes  at  the 
time  when  the  maggots  are  transforming  to  pup;n.  This  occurs  in  Washington  in 
May  or  the  early  part  of  June. 

The  raspberry-root  borer,  or  the  blackberry-crown  borer,  W.  H.  Lawrence 
Washington  Sta.  Bui.  63,  pp.  15,  figs.  4)- — Biological,  economic,  and  descriptive  notes 
are  presented  on  Bembecia  marginata.  During  the  past  4  years  this  insect  has  caused 
considerable  damage  in  Washington.  Infested  plants,  however,  have  not  as  a  rule 
died  outright,  but  have  merely  showed  a  poor  growth.  The  nature  and  extent  of 
the  injury  caused  by  this  pest  are  briefly  described. 

The  insect  has  no  natural  enemies  of  its  own  kind.  Robins,  however,  were 
observed  feeding  upon  the  moths.  In  combating  the  pest  it  is  recommended  that 
infested  plants  be  dug  up  and  burned,  or  that  the  larv;e  be  destroyed  by  cutting  and 
burning  old  canes.  Chickens  are  believed  to  be  beneficial  in  catching  the  moths. 
It  is  suggested  that  the  larvae  may  be  destroyed  by  insecticides  such  as  arsenicals  or 
bisulphid  of  carbon. 

Some  common  insects  injurious  to  the  apple,  R.  I.  Smith  (Georgia  Slate  Bd. 
Ent.  Bui.  13,  pi>.  19,  figs.  7). — Notes  are  given  on  the  habits,  life  history,  and  means 
of  combating  4  of  the  most  injurious  apple  pests  in  Georgia. 

The  woolly  aphis  may  be  most  successfully  controlled  by  applying  tobacco  dust 
about  the  roots  of  the  trees.  For  this  purpose  the  soil  may  be  removed  to  a  depth 
of  3  or  4  in.  for  2  or  3  ft.  around  the  trunk  of  young  trees  and  after  the  tobacco  dust 
is  applied  the  soil  may  be  put  back  in  its  original  position.  Both  round-headed  and 
flat-headed  apple-tree  borers  may  be  combated  by  digging  out  in  the  larval  condition 
by  means  of  a  sharp  knife  or  wire.  Some  good  may  also  be  done  by  applying  white- 
wash or  a  thick  alkali  soap  to  the  trunks  of  trees,  or  the  tree  may  be  wrapped  with 
thick  brown  paper  to  a  height  of  about  18  in.  from  the  ground. 

Codling  moth  may  be  effectively  controlled  by  spraying  with  arsenicals  and  the 
use  of  bands.  The  insecticide  should  be  applied  just  after  the  petals  have  fallen  and 
the  formula  recommended  by  the  author  is  6  oz.  of  Paris  green  or  2i  lbs.  of  arsenate 
of  lead  for  each  50  gal.  of  Bordeaux  mixture  prepared  by  the  4-6-50  formula. 

Insects  and  diseases  affecting  the  apple,  R.  W.  Scott,  Jr.  (Agr.  Education,  7 
(1904),  No.  1,  pp.  24,  25). — Brief  notes  on  woolly  aphis,  apple-tree  borers,  tent  cater- 
pillars, and  other  insect  pests  and  fungus  diseases.  Spraying  with  Bordeaux  mixture 
and  Paris  green  or  arsenate  of  lead  is  recommended. 

Three  common  insect  pests  of  western  Washington,  W.  H.  Lawrence  (  Wash- 
ington Sta.  Bui.  65,  pp.  14). — The  habits,  life  history,  and  general  appearance  of  oyster- 
shell  bark-louse  are  briefly  described.  In  com  bating  this  pest  the  author  made  spraying 
experiments  in  both  summer  and  winter.     In  summer  whale-oil  soap,  whale  oil  and 
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quassia,  resin  and  sal  soda,  kerosene  emulsion,  and  mechanical  mixtures  of  kerosene 
and  water  were  used.  In  winter  the  author  tested  the  effects  of  kerosene  emulsion, 
kerosene  and  water,  lye,  lime  and  sulphur,  lime-sulphur-salt  solution,  and  an  emul- 
sion of  crude  oil.  A  lime  and  sulphur  mixture  prepared  according  to  the  1-1-4  for- 
mula gave  good  results  from  a  single  application.  It  proved  more  efficient  than  lye 
solution  and  cheaper. 

A  similar  study  was  made  of  the  woolly  aphis,  and  notes  are  given  on  its  appear- 
ance, habits,  and  life  history.  In  spraying  for  this  pest  the  author  used  the  whale- 
oil-tobacco  decoction,  whale-oil  soap  solutions,  whale  oil  and  quassia,  kerosene  and 
crude-oil  emulsions,  and  kerosene  and  water.  The  crude-oil  emulsion  was  found  to 
cause  some  injury  when  sprayed  on  the  leaves.  Kerosene  emulsion  used  at  the  rate 
of  one  part  to  10  or  12  of  water  gave  good  results.  The  pear  and  cherry  slug  was  also 
studied  and  notes  are  given  on  its  habits,  life  history,  and  natural  enemies.  Good 
results  were  obtained  in  combating  this  pest  by  the  use  of  Bordeaux  mixture,  soap 
solutions,  Paris  green,  white  arsenic,  buhach,  and  hellebore. 

The  codling'  moth,  C.  P.  Lounsbury  (Agr.  Jour.  Cape  <t<>t>d  Hope,  25  {1904),  No. 
4,  pp.  401-406). — In  Cape  Colony  the  codling  moth  is  believed  to  require  about  2 
months  for  its  complete  life  cycle.  Notes  are  given  on  the  habits  and  life  history  of 
this  pest.  The  codling  moth  may  be  held  in  check  by  3  or  4  applications  of  arsen- 
ical sprays  combined  with  the  thorough  use  of  bands. 

The  woolly  aphis,  B.  de  la  Grye  (Bui.  Soc.  Nat.  Agr.  France,  64  (1904),  No.  5, 
-pp.  403-407) . — Brief  biological  and  economic  notes  are  given  on  woolly  aphis,  oyster- 
shell  bark-louse,  Tortrix  viridana,  and  Hyponomeuta  pomoneUa. 

San  Jose  scale-insect  experiments  in  1904,W.  E.  Britton  and  B.  H.  Walden 
(Connecticut  State  Sta.  Bui.  146,  pp.  32,  ph.  4). — In  the  season  of  1904  experiments 
were  made  on  over  4,000  fruit  trees  in  testing  the  effects  of  various  insecticides  for 
the  control  of  the  San  Jose  scale. 

Various  materials  were  used  in  the  preparation  of  these  insecticides  according  to 
15  formulas.  Nearly  all  of  the  insecticides  contained  lime  or  sulphur  in  one  form  or 
another.  It  is  believed  that  if  spraying  be  done  before  the  first  of  December  it  may 
be  possible  to  kill  some  of  the  young  scales  at  that  time.  Ordinarily  about  25  per 
cent  of  the  San  Jose  scale  are  killed  during  the  winter.  A  much  greater  number, 
however,  about  50  per  cent,  were  killed  during  the  past  winter  as  a  result  of  the  un- 
usually severe  climatic  conditions.  These  facts  must  be  taken  into  consideration  in 
estimating  the  effects  produced  by  different  insecticides. 

The  spraying  experiments  conducted  by  the  authors  were  carried  out  in  various 
localities  in  different  parts  of  the  State.  About  800  trees  were  treated  in  December 
and  3,200  trees  were  sprayed  in  March  and  April.  The  trees  suffered  considerably 
from  the  severe  winter  weather  and  this  fact  makes  it  impossible  to  express  in  exact 
figures  the  effectiveness  of  the  insecticides.  Good  results  were  obtained  from  both 
fall  and  early  winter  spraying  with  both  the  boiled  and  unboiled  lime  and  sulphur 
mixtures.  The  boiled  mixture  of  lime  and  sulphur  in  which  as  much  or  little  more 
lime  than  sulphur  is  used,  is  perhaps  as  efficient  and  cheap  a  remedy  as  has  been 
devised  for  ordinary  orchard  work. 

Among  the  mixtures  which  were  prepared  without  boiling,  potassium  sulphid  and 
lime  proved  very  effective  but  was  rather  expensive.  Caustic  soda  failed  to  give  sat- 
isfactory results  and  its  effect  upon  the  skin  renders  it  a  disagreeable  insecticide  to 
use.  During  the  season  about  100,000  fruit  trees  were  sprayed  by  orchardists  in 
Connecticut  with  lime  and  sulphur  mixtures.     The  results  were  very  satisfactory. 

Fall  spraying  with  sulphur  washes,  1\  .1.  Parrott  and  F.  A.  Sirrink  (New 
York  State  , Sta.  Hal.  854,  pj>-  317-337,  pis.  6). —  Experiments  were  carried  out  In  3 
orchards  located  in  Geneva  and  Queens,  New  York.  The  orchards  included  all  the 
common  fruit  trees,  some  of  which  were  infested  with  San  Jose  scale  and  others  not. 
The  time  of  application  of  the  insecticides  ranged  from  November  is  to  27. 
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Tin'  purpose  of  the  experiments  was  to  determine  whether  the  San  Jos£  scale 
could  be  as  effectively  combated  by  fall  applications  of  insecticides  as  by  spring  treat- 
ment. The  washes  used  in  these  experiments  included  lime-sulphur-salt  wash  pre- 
pared with  and  without  external  heat;  lime-sulphur  wash,  and  lime-sulphur  caustic- 
soda  wash  also  prepared  with  and  without  external  heat.  The  formula  for  boiled 
lime-sulphur-salt  wash  was  15  lbs.  each  of  lime,  sulphur,  and  salt  per  50  gal.  of  water; 
for  self-boiled  lime-sulphur-salt  wash,  40  lbs.  lime,  20  lbs.  sulphur,  and  15  lbs.  salt 
per  60  gal.  of  water;  for  lime-sulphur  wash,  15  lbs.  each  of  lime  and  sulphur  per  50 
gal.  of  water;  and  for  the  lime-sulphur  caustic-soda  wash  with  ami  without  heat,  30 
lbs.  lime,  15  lbs.  sulphur,  and  6  lbs.  caustic  soda  per  50  gal.  of  water. 

In  the  first  orchard  some  loss  of  bloom  and  foliage  occurred  as  a  result  of  spraying. 
The  lime-sulphur  wash  was  least  destructive.  The  trees  later  improved  in  condition, 
however,  and  ultimately  equalled  the  check  trees  in  appearance.  In  the  second 
orchard  plum  blossoms  were  destroyed  to  the  extent  of  10  to  50  per  cent  and  slight 
injuries  were  caused  to  foliage.  The  Morello  cherries  also  lost  about  5  per  cent  of 
their  blossoms  and  similar  damage  was  caused  to  apples  and  pears.  In  the  third 
orchard  the  sprayed  trees  were,  with  few  exceptions,  unaffected  by  the  treatment. 

The  work  thus  far  carried  out  indicates  that  sulphur  washes  when  applied  in  the 
fall  may  cause  some  injuries  which  are  noted  when  these  insecticides  are  used  exces- 
sively in  the  spring.  Hardy  varieties  of  trees,  however,  may  well  be  sprayed  in  the 
fall,  especially  since  the  increased  vigor  and  usefulness  of  treated  trees  more  than  com- 
pensate for  possible  losses  in  fruit  yields.  All  the  insecticides  used  by  the  authors 
were  equally  effective  in  destroying  the  San  Jose  scale.  The  addition  of  caustic  soda 
or  salt  to  the  lime-sulphur  wash  did  not  add  to  its  insecticidal  power.  The  lime- 
sulphur  wash  boiled  by  means  of  fire  or  steam  and  the  lime-sulphur  caustic-soda 
wash  prepared  without  the  use  of  external  heat  are  especially  recommended  for 
orchardists. 

Fall  use  of  sulphur  sprays,  F.  H.  Hall,  P.  J.  Parrott,  and  F.  A.  Sirrine  (New 
York  State  Sta.  Bui.  -254,  ])i>jnilnr  ed.,  />/>.  8,  fig.  1). — A  condensed  form  of  Bulletin  No. 
254  of  this  station  (see  above). 

Kerosene-limoid  mixtures.  New  and  most  promising-  remedies  for  San 
Jose  scale,  aphides,  and  other  sucking  insects,  C.  P.  Close  (  Delaware  Sta.  Press 
Bid.  14,  pp.  4). — Experiments  are  reported  concerning  the  use  of  various  mixtures 
of  limoid  with  kerosene,  Bordeaux  mixture,  copper  sulphate,  Paris  green,  rosin 
soap,  etc. 

Limoid  is  described  as  a  hydrated  magnesian  lime.  The  lime  is  finely  ground 
and  treated  in  a  special  manner.  The  most  useful  property  of  limoid  seems  to  be  its 
absorption  of  kerosene.  It  is  thus  possible  to  prepare  effective  insecticide  mixtures 
without  boiling  or  the  use  of  heat  in  other  ways.  Mixtures  of  limoid  and  kerosene 
are  prepared  so  as  to  contain  various  proportions  of  kerosene,  between  10  and  25  per 
cent.  Four  lbs.  of  limoid  are  required  to  absorb  1  gal.  of  kerosene.  The  mixture 
may  be  made  to  adhere  more  perfectly  by  the  addition  of  rosin  soap.  Its  insecticide 
value  also  appears  to  be  enhanced  somewdiat  by  this  addition. 

In  the  experiments  reported  by  the  author  it  was  found  possible  to  make  a  more 
complex  mixture  containing  limoid,  kerosene,  and  Bordeaux  mixture,  to  which 
Paris  green  may  also  be  added.  This  complex  mixture  is  thus  effective  against  the 
common  sucking  insects,  biting  insects,  and  fungus  diseases.  As  compared  with  the 
ordinary  lime-sulphur-salt  wash,  a  mixture  of  kerosene  and  limoid  gave  almost 
equally  satisfactory  results.  Apparently,  San  Jose  scale  may  he  entirely  destroyed 
by  a  mixture  of  limoid  and  kerosene. 

The  use  of  kerosene  as  an  insecticide,  S.  Mottet  (Rev.  Agr.  R&wnion,  10  (1904), 
No.  4,  pp.  64,  65). — A  general  description  is  given  of  the  different  methods  of  pie- 
paring  kerosene  for  use  as  an  insecticide  so  that  this  remedy  may  he  applied  with 
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the  least,  danger  of  causing  harm  to  plants  and  the  most  effective  results  in  the 
destruction  of  insect  pests. 

Motive  power  in  spray  outfits,  YV.  L.  Summers  (Jour.  Ayr.  and  1ml.  Smith  Aus- 
tralia, 8  (  1904),  No.  2,  pp.  81-88,  figs.  ..').— An  account  is  given  of  the  comparative 
advantages  to  be  derived  from  the  use  of  power  spraying  outfits  together  with  esti- 
mates of  the  cost  of  manipulating  hand  power  and  gasoline  power  outfits. 

Brief  notes  on  mosquito  larvae,  II.  R.  Dyak  {Jour.  New  Yuri;  Ent.  Sue,  12  {1904), 
No.  /,  pp.  243-246).—  The  appearance  and  habits  of  the  larvae  of  a  number  of  species 
of  mosquitoes  are  briefly  described.  The  name  Culex  aestivalis  is  proposed  in  the 
place  of  C.reptans  for  a  species  of  mosquito  which  proves  not  to  be  identical  with 
C.  reptans  of  Europe. 

Mosquitoes  or  Culicidae  of  New  York  State,  E.  P.  Felt  {Neiv  York  State  Mus. 
Bui.  79,  pp.  241-400,  pis.  57,  figs.  113).— In  this  bulletin  the  author  presents  a  sum- 
mary of  the  knowledge  which  has  thus  far  been  obtained  regarding  the  habits  and 
life  history  of  mosquitoes,  and  also  their  agency  in  the  transmission  of  malaria, 
yellow  fever,  filariasis,  etc. 

A  discussion  is  presented  of  the  distribution  and  abundance  of  mosquitoes,  their 
migration  during  flight,  life  history,  means  of  collecting  and  breeding,  usual  breed- 
ing places,  natural  enemies,  and  methods  of  control.  The  greater  portion  of  the 
bulletin  is  occupied  with  a  detailed  description  of  the  various  species  found  in  New 
York.  A  bibliography  containing  the  more  important  references  to  American  species 
of  mosquitoes  is  appended  to  the  bulletin. 

The  eggs  of  Culex  territans,  F.  Knab  {Jour.  New  York  Ent.  Soc,  12  {1904) ,  No.  4,pp- 
246-248). — The  eggs  of  this  species  were  found  in  considerable  numbers  attached  to 
the  sides  of  rain  barrels  some  distance  above  the  surface  of  the  water.  The  eggs  of 
the  same  species  were  also  found  at  the  margin  of  ponds  attached  to  tussocks  of 
grass.  It  is  believed  that  they  do  not  hatch  until  they  come  in  contact  with  the 
water.     The  egg  cluster  contains  about  130  eggs. 

In  western  Massachusetts  C.  territans  appeared  to  be  the  only  species  of  this  genus 
which  bred  in  large  numbers  and  continuously  throughout  the  summer. 

National  Mosquito  Extermination  Society  {Nat.  Mosquito  Extermination  Soc. 
Bui.  1,  pp.  41,  figs.  5) . — In  this  bulletin  a  number  of  biographical  notices  are  given  of 
men  most  actively  identified  with  the  movement  for  the  extermination  of  mosquitoes 
in  this  and  other  countries.  The  objects  of  the  National  Mosquito  Extermination 
Society  are  stated,  and  brief  accounts  are  given  of  some  work  already  carried  out  in 
the  destruction  of  mosquitoes. 

Disappearance  of  the  tsetse  fly,  J.  W.  Arnold  {Natal  Agr.  Jour,  and  Min. 
Rec.,  7  {1904),  No.  10,  pp.  928,  929). — The  author  relates  his  experience  with  the 
tsetse  fly  in  Zululand.  It  appears  that  this  insect  may  apparently  disappear  for  a 
year  or  more  in  a  given  district  and  may  then  reappear  in  the  usual  numbers. 
Wherever  big  game  and  other  wild  animals  are  found  along  the  coast  belt  there 
appears  to  be  no  assured  safety  from  tsetse-fly  attacks. 
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Air,  water,  and  food  from  a  sanitary  standpoint,  Ellen  H.  Richards  and 
A.  G.  Woodman  {New  York:  John  Wiley  &  Sons;  London:  Chapman&  HaU, Ltd.,  1904, 
2  ed.,  pp.  262,  figs.  13,  map  1). — The  authors  state  that  in  preparing  the  second  edition 
of  this  useful  text-book,  the  chapters  on  analytical  methods  have  been  considerably 
enlarged  with  a  view  to  making  the  wTork  more  adapted  to  the  needs  of  chemical 
and  sanitary  engineers,  as  well  as  to  general  students  and  householders.  The  biblio- 
graphical data,  which  is  a  feature  of  the  book,  has  also  been  revised  and  extended. 

Preservation  of  flour  by  cold,  Balland  ( Compt.  Rend.  Acad.  Sci.  Paris,  139 
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(  1904),  No.  9,  pp.  473-475). — Fine  flour  preserved  for  3  years  at  an  ordinary  tempera- 
ture was  slightly  bleached,  hitter,  and  not  suited  for  food,  the  gluten  being  in  clots 
and  inelastic  and  containing  (54.5  per  cent  of  water.  Less  ether  extract  was  obtained 
than  from  the  original  flour,  and  the  acidity  was  increased. 

A  sample  preserved  for  the  same  length  of  time  at  a  temperature  of  +2  and  —2°  C. 
was  rather  damp  and  tasteless,  owing,  the  author  believes,  to  the  presence  of  moisture 
in  the  apparatus.  It  contained  slightly  more  gluten  than  the  original  sample;  the 
gluten  was  homogeneous  and  sweet  and  contained  71  per  cent  of  water.  The  acids 
and  ether  extract  were  present  in  the  same  proportions  as  in  the  original  material. 
Data  regarding  low-grade  flour  are  also  given.  The  tests  are  discussed  with  reference 
to  the  storage  of  flour. 

Our  foods,  A.  Hasterlik  (  Unsere  Lebensmittel.  Vienna  and  Leipzig:  A.  Hartleben, 
1904,  pp-  VIII -\- 408,  figs.  3). — The  principal  animal  foods,  vegetable  foods,  and  con- 
diments are  described,  and  their  origin,  composition,  food  value,  and  related  topics 
are  discussed. 

The  proteids  of  wheat  gluten  and  their  relation  to  the  baking  quality  of 
flour.  I,  Proteids  of  wheat  gluten,  J.  Konio  and  P.  Rintelen  {Ztschr.  Unter- 
such. Nahr.  u.  Genussmtl.,  8  {1904),  No.  7,  pp.  401-407). — The  investigations  reported 
are  in  harmony  with  those  of  Ritthausen,  and  lead  to  the  conclusion  that  wheat 
gluten  contains  3  distinct  proteids,  gluten  fibrin,  gliadin,  and  mucedin,  all  of  which 
are  soluble  in  60  to  70  per  cent  alcohol,  and  that  one  of  these,  namely,  gluten  fibrin, 
is  dissolved  in  stronger  alcohol  (88  to  90  per  cent),  while  the  third,  mucedin,  is 
soluble  in  weaker  alcohol  (30  to  40  per  cent). 

Studies  were  also  made  with  3  sorts  of  spelt.  Using  alcohol  of  different  strengths, 
3  proteids  were  obtained,  but  although  several  kilograms  of  Hour  were  used  it  was 
not  possible  to  obtain  the  gluten  fibrin  and  mucedin  in  a  pure  state.  The  ash-free 
gluten  of  the  different  samples  contained  from  17.61  to  17.74  per  cent  nitrogen, 
which  agrees  very  closely  with  the  value  for  wheat  gliadin,  and  the  conclusion  is 
reached  that  this  body  in  wheat  and  spelt  is  identical.  Further  investigations,  how- 
ever, are  regarded  as  necessary  before  it  can  be  known  whether  the  other  proteids 
are  present  in  the  same  proportion  in  the  gluten  of  the  2  grains. 

Yellow  bread,  A.  Schmid  (Jahresber.  Thurgau.  Kanton.  Lab.,  1908,  />jt.  6,7;  aba. 
in  Ztschr.  Untersuch.  Nahr.  v.  Genussmtl.,  8  {1904),  No.  7,  p.  488). —It  was  shown 
that  yellow  spots  observed  in  bread  were  due  to  the  action  of  certain  color-producing 
molds,  and  could  be  avoided  by  using  a  different  sort  of  water  in  mixing  the  dough. 

The  production  and  consumption  of  meat  and  dairy  products  ( Public  Health 
[London],  17  {1904),  No.  2,  pp.  90,  91).—  According  to  data  summarized  by  R.  H. 
Rew,  the  average  annual  consumption  of  milk  in  Great  Britain  per  person  was  15 
gal.,  cheese  10.5  lbs.,  butter  18.5  lbs.,  and  meat  121.8  lbs.  The  latter  included  56.8 
lbs.  of  beef  and  veal,  27.5  lbs.  of  mutton  and  lamb,  and  36.8  lbs.  of  bacon  and  pork. 
These  quantities  do  not  include  poultry,  game,  rabbits,  etc.,  neither  do  the  values  for 
milk  include  skim  milk  or  condensed  milk. 

Artificial  refrigeration  in  Italy  from  the  standpoint  of  hygiene  and  social 
economics.  The  phosphorescence  of  meat,  E.  Perroncito  {I  frigoriferi  <dF 
estero  ed  in  Italia  dal  punto  <li  vista  delVigiene  e  delV  economia  wciale.  La  fosforescenza 
delle  rami.      Turin:  G.  Castellotti,  1904,  pp.  39,  figs.  11). 

Studies  of  the  spoiling  of  preserved  foods,  K.  von  Wahl  {Ber.  Grossh.  Bad. 
Landw.  Vers.  Anstalt  Augustenberg,  1908,  pp.  85,  36;  abs.  in  Ztschr.  Untersuch.  Nahr.  u. 
Genussmtl.,  8  {1904),  No.  7,  p.  44-)-— Differences  in  the  power  of  resistance  of  differ- 
ent sorts  of  spores  are  spoken  of,  and  the  fact  pointed  out  that  the  medium  in  which 
the  spores  are  cooked  exercises  a  marked  germicidal  effect,  cooking  with  carrot  liquor 
being  the  most  marked  in  this  respect  of  the  materials  tested.  Bean  liquor  was 
less  effective,  though  more  effective  than  pea  liquor.     By  repeated  cooking  the  car- 
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mi  liquor  became  more  effective,  and  it  appears  thai  heating  produced  some  Borl 
of  decomposition,  probably  of  sugar,  which  resulted  in  the  production  <>i'  bodies  \\  ii  h 
germicidal  properties.     The  small  amount  of  acid  present  was  without  effect. 

The  influence  of  sterilizing  food,  A.  Charrin  (Compt.  Rend.  Acad.  Sci.  Parish 
L',9  (  1904),  No.  .',  pp.  160-162).  —  Unfavorable  results  attended  the  feeding  of  steril- 
ized food  under  aseptic  conditions  in  experiments  with  guinea  pigs.  The  author 
concludes  that  in  such  cases  a  certain  amount  of  the  food  does  not  exercise  its  full 
nutritive  value,  or  at  least  escapes  digestive  changes. 

The  evils  of  boron  preservatives  (  British  Food  .lour.,  6  (1904),  No.  7".  ji/>.  203, 
204). — A  brief  note  of  experiments  by  C.  Harrington  in  which  cats  given  on  an 
average  0.5  gm.  of  borax  for  L33  days  either  became  ill,  died,  or  when  killed  at 
the  close  of  the  experiment  were  found,  with  one  exception,  to  be  suffering  from 
nephritis. 

The  nutritive  value  of  meat  extract,  E.  Burgi  (Arch.  Hyg.,  51  {1904),  No.  J, 
pp.  1-18). — The  experiments  reported  have  to  do  with  the  controversial  question 
whether  or  not  meat  extract  increases  metabolism.  The  conclusion  is  drawn  that 
the  material  taken  in  this  form  is  rapidly  excreted  and  that  the  extract  bodies  are 
not  foods.  The  rate  of  excretion  was  noted,  and  it  was  observed  that  there  was  some 
variation  in  the  rapidity  with  which  the  nitrogen  and  carbon  in  the  meat  extract 
consumed  were  eliminated. 

The  behavior  of  meat  extractives  in  the  animal  body,  M.  Rubner  {Arch. 
Hyg.,  51  {1904),  No.  l,  />/>.  19-61). — An  exhaustive  discussion  of  the  subject,  some 
of  the  author's  investigations  being  reported.  The  author  concludes  that  the  meat 
extractives  after  they  have  served  their  purpose  for  stimulating  digestion  are  excreted 
as  soon  as  may  be  from  the  body. 

Concerning  the  solubility  of  milk  and  casein  in  pepsin-hydrochloric  acid, 
A.  Zaitschek  and  V.  vox  Szontagh  {Arch.  Physiol.  [Pfluger],  104  (1904),  No.  9-1. \ 
pp.  550-503). — The  experiments  showed  that  human  milk  and  that  of  asses  and  mares 
was  entirely  soluble  in  pepsin-hydrochloric  acid  under  the  experimental  conditions, 
and  only  8  to  15  per  cent  of  the  casein  of  cows',  buffaloes',  and  goats'  milk.  Other 
differences  in  the  several  sorts  of  milk  are  spoken  of. 

The  metabolism  of  matter  and  energy  in  an  artificially  nourished  infant, 
F.  Tangl  {Arch.  Physiol.  [Pfluger],  104  (1904),  No.  9-12,  pp.  153-513).—  In  the 
experiments  reported  an  infant  was  fed  modified  milk.  The  digestibility  of  the  food 
and  the  metabolism  of  nitrogen  and  of  the  ash  constituents  were  studied,  and  the 
income  of  energy  in  the  food  was  compared  with  the  outgo  in  the  urine  and  feces. 
The  modified  milk  was  as  well  utilized  by  the  child,  who  was  healthy  though  not 
very  strong,  as  is  cows'  milk  by  strong  children. 

Metabolism  in  old  age,  S.  Fenger  {Skand.  Arch.  Physiol.,  16  {1904),  No.  3-4,  pp. 
222-248).- — The  author  studied  the  diet  and  metabolism  of  nitrogen  of  an  individual 
at  intervals  during  a  period  of  about  15  years,  the  subject  being  a  woman  »>1  years  old 
at  the  beginning  of  the  experimental  period. 

From  choice  the  diet  was  very  simple,  consisting  of  such  foods  as  egg,  oatmeal, 
soup,  skim  milk,  sugar,  fruit,  and  a  little  wine.  The  protein  consumed  per  kilogram 
of  body  weight  was  not  far  from  2  gm.,  the  energy  value  being  about  26.4  calories. 
Notwithstanding  these  low  values,  the  subject  remained  in  good  health.  A  number  of 
experiments  on  the  effect  of  varying  amounts  of  protein  and  energy  were  carried  on. 

The  author  concluded  that  age  (75  years)  did  not  hinder  the  organism  from  very 
promptly  making  g<  >od  a  loss  of  nitrogen  when  a  more  abundant  diet  followed  a  period 
characterized  by  a  limited  supply,  lie  points  out  that  for  15  years  no  salt  was  eaten 
except  that  naturally  present  in  the  food,  and  that  the  amount  taken  daily  was  only 
about  1.5  gm.,  of  which  about  half  was  excreted  in  the  feces  and  the  remainder  in 
the  urine.  This  he  believes  shows  that  the  minimum  requirement  for  this  constituent 
is  lower  than  has  been  supposed,  at  least  in  old  age. 
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It  was,  of  course,  impossible  to  say  whether  or  not  the  subject  would  have  been  in 
a  better  condition  on  another  diet,  but  the  author  considers  it  fair  to  conclude  thai  a 
diet  may  be  considered  suitable  to  old  age  which  contains  protein  enough  to  supply 
the  body  demands  and  maintains  the  person  in  health  throughout  long  periods, 
requirements  which  the  present  diet  evidently  met. 

The  amount  of  carbon  dioxid  excreted  when  muscular  work  is  per- 
formed, G.  Koraen  {Skand.  Arch.  Physiol.,  16  (  1904),  No.  5-6,  pp.  381  389).  Con- 
tinuing earlier  work  (E.  S.  R.,  14,  p.  789),  the  author  was  himself  the  subject  <>f 
experiments  in  which  the  muscular  work  was  measured  with  specially  constructed 
apparatus,  and  the  respiratory  quotients  determined  in  a  respiration  apparatus. 

It  was  found  that  both  hunger  and  severe  muscular  work  diminished  the  produc- 
tion of  carbon  dioxid  when  work  was  performed  as  well  as  during  rest,  a  change 
which  was  not  effected  by  a  diet  of  fat.  On  the  other  hand,  the  use  of  sugar 
increased  the  production  of  carbon  dioxid  to  its  normal  amount  when  work  was  per- 
formed. The  observed  data  indicate  that  in  hunger  with  a  diet  of  fat  the  glycogen 
content  of  the  body  is  used  up  or  reduced  to  a  minimum,  and  hence  muscular  work 
causes  an  increased  cleavage  of  body  fat. 

If  the  body  has  opportunity  to  accumulate  more  glycogen,  it  again  takes  part  in 
the  metabolic  processes  in  the  same  way  as  before.  The  amount  of  glycogen  in  the 
body,  therefore,  plays  a  by  no  means  unimportant  role  in  the  cleavage  processes 
brought  about  by  muscular  work,  but  how  important  the  experiments  reported  do 
not  show. 

Factors  affecting  pancreatic  digestion:  pancreatic  juice,  kinase  and  tryp- 
sin, antikinase,  A.  Dastre  and  II.  Stassaxo  {Arch.  Internal.  Physiol.,  1  {1904), 
No.  1,  pp.  86-117,  fig.  1). — From  their  experiments,  the  authors  conclude  that  3 
bodies  are  concerned  in  pancreatic  digestion,  namely,  kinase,  inactive  pancreatic 
juice,  and  antikinase,  and  that  each  of  these  to  a  certain  degree  preserves  its  indi- 
viduality. The  use  of  antikinase  for  judging  commercial  trypsin  and  pancreatic 
juice  is  spoken  of. 

The  periodical  activity  of  the  digestive  apparatus  when  digestion  is  not 
in  progress,  W.  Boldireff  (  Zentbl.  Physiol.,  18  ( 1904),  No.  K>,  pp.  489-403.  fig.  l,  dgms. 
..'). — From  experiments  with  dogs  with  suitable  fistulse  a  number  of  conclusions 
were  reached.  It  was  found  that  the  digestive  apparatus  was  periodically  active 
when  not  employed  in  digesting,  the  periods  of  general  activity  regularly  alternating 
with  periods  of  inactivity.  The  periods  of  activity  were  some  20  or  30  minutes, 
and  those  of  inactivity  1  hour  and  30  minutes  to  2  hours  and  30  minutes.  Rhythmic 
movements  of  the  stomach  were  also  noted  during  periods  of  active  digestion. 
The  character  of  the  digestive  juice  secreted  and  other  points  are  discussed. 

The  form  in  which  glycogen  occurs  in  organs,  H.  LoEscncKE  {Arch.  Physiol. 
[Pfluger],  102  {1904),  No.  10-12,  pp.  592-631). — According  to  the  author's  conclu- 
sions there  is  no  reason  to  suppose  that  glycogen  occurs  in  the  animal  organs  in 
chemical  combination.  The  investigations  reported  have  to  do  with  the  possibility  of 
the  complete  extraction  of  glycogen  with  hot  water.. 

Experiments  on  glucose  formation  in  the  organs  of  mammals,  V.  Portii.k 
{Ann.  Inst.  Pasteur,  18  {1904),  No.  10,  pp.  633-643).— Experiments  are  reported 
and  discussed.  When  a  sufficient  amount  of  an  antiseptic,  as  sodium  fluorid,  was 
used  the  glucose  was  not  produced  under  the  experimental  conditions  from  the 
expressed  juice  of  animal  organs,  though  it  was  produced  in  the  presence  of  chloro- 
form without  an  antiseptic. 

Is  albumin  transformed  into  fat  by  simple  maceration?  A.  Slosse  {Arch. 
Tnternat.  Physiol.,  1  I  1904),  No.  2-3,  pp.  348-3.58). — On  the  basis  of  experimental  evi- 
dence the  conclusion  is  reached  that  macerated  proteid  substances  in  the  presence  of 
an  antiseptic  do  not  exert  any  influence  on  the  quantity  of  fat  present.     In  the 
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absence  of  antiseptics  bacterial  growth  is  possible,  resulting  in  the  production  of  fat. 
Fat  may  be  also  formed  from  pure  albumins  in  a  nonsterile  medium. 

The  general  conclusion  is  drawn  that  the  formation  of  fat  from  protein  with  the  aid 
of  baeteria  was  as  definitely  shown  as  the  fact  that  such  formation  could  not  occur 
without  bacterial  aid. 

On  the  chemical  composition  of  human  feces  on  different  diet,  N.  P.  SchieRt 
beck  {Overs.  K.  Danske  Videmh.  Selsk.  ForhandL,  1904,  No.  2,  II.  pp.  28-51;  Arch. 
Hyg.,  51  {1904),  No.  I,  pp.  62-95). — The  author  reviews  the  work  of  other  inves- 
tigators on  the  composition  and  fuel  value  of  feces  from  widely  differing  diet,  and 
gives  the  results  of  experiments  in  this  line  planned  to  throw  additional  light  on  the 
subject. 

The  experiments  were  conducted  with  3  persons  on  ordinary  mixed  diets.  The 
data  for  total  ether  extract  and  ash  were  generally  found  almost  constant  for  the 
same  individuals  irrespective  of  the  character  of  the  diet,  and  the  same  was  found  to 
be  the  case  with  the  proportion  of  albuminoid  nitrogen,  cellulose,  and  pentosans  in 
the  feces.  In  the  case  of  different  individuals,  however,  the  nitrogen  content  of  the 
feces  differed  greatly,  3  types  being  noticed,  one  with  a  nitrogen  content  of  about  4 
per  cent  with  every  diet,  another  with  6  to  7  per  cent,  and  a  third  varying  according 
to  the  character  of  the  diet  from  4  per  cent  in  the  case  of  coarse  foods  to  7  or  8  per 
cent  when  only  a  small  amount  of  feces  was  voided. 

Marked  differences  were  observed  in  the  percentage  utilization  of  the  dry  matter, 
total  nitrogen,  and  albuminoid  nitrogen  of  the  food  on  varying  diets,  while  fat,  ash, 
and  carbohydrates  showed  a  fairly  uniform  utilization  in  all  cases. — P.  w.  woll. 
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First  report  on  concentrated  feeding  stuffs  and  cotton-seed  meal,  P>.  W. 
Kilgore,  C.  D.  Harris,  J.  M.  Pickel,  and  F.  C.  Lamb  {Bui.  North  Carolina  StaU  Bd. 
Agr.,  24  ( 1908),  No.  12,  pp.  8-86).— The  text  of  the  State  law  regulating  the  sale  of 
concentrated  commercial  feeding  stuffs  and  the  act  regulating  the  sale,  inspection, 
and  branding  of  cotton-seed  meal  are  quoted,  and  chemical  and  microscopical  analy- 
ses made  in  compliance  with  the  law  reported  for  a  number  of  samples  of  wheat  bran, 
corn  bran,  mixture  of  wheat  and  corn  bran,  bran  and  shorts,  shorts,  chops,  mixed 
or  proprietary  cow  feeds,  commercial  mixed  feeds,  mill  feeds,  middlings,  peanut  mid- 
dlings, rice  meal,  rice  bran,  and  rice  product,  ship  stuff,  chicken  feed,  horse  feed, 
and  pig  feeds,  soy  beans  and  corn,  distillery  slop,  red  dog  flour,  and  cotton-seed  meal. 

Of  the  37  samples  of  wheat  bran  examined  10  contained  com  bran.  Of  the  123 
samples  of  cotton-seed  meal  examined  102  contained  as  much  protein  as  is  required 
by  the  standard  or  more,  while  21  samples  were  below  the  legal  standard. 

The  authors  point  out  that  corn  bran,  rice  chaff,  ground  corn  cobs,  peanut  hulls, 
peanut  middlings,  and  similar  products  when  mixed  with  I  tetter  feeding  stuffs,  with- 
out proper  label  or  guaranty  to  indicate  their  presence,  ought  to  be  regarded  as 
adulterants,  and  that  the  examinations  reported  show  that  such  materials  are  being 
used  quite  frequently  in  the  stock  feeds  for  sale  in  the  State. 

Inspection  of  feeding  stuffs,  W.  H.  Jordan  and  F.  D.  Fuller  {New  York  Stat* 
Sta.  Bui.  255,  pp.  341-366).—  The  changes  made  in  the  feeding-stuff  law  by  the  State 
legislature  of  1904  are  noted,  and  a  report  given  of  the  analyses  of  203  samples,  rep- 
resenting 203  brands,  of  cotton-seed  meal,  linseed  meal,  old  and  new  process,  dried 
distillers'  grains,  brewers'  grains,  malt  sprouts,  gluten  meal  and  feed,  germ  oil  meal, 
germaline,  hominy  feed,  wheat  bran  and  middlings,  oats  and  oat  by-products,  com- 
pounded feeds,  including  cereal  breakfast  food  by-products,  proprietary  feeds  and 
similar  goods,  barley  feed  and  meal,  beet  pulp,  mixed  poultry  rations,  scratching 
food,  poultry  bone,  meat  meal,  beef  scraps,  Mood  meal,  and  similar  products.  At 
least  52  of  the  samples  showed  a  larger  deficit  in  protein  than  was  regarded  by  the 
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author  as  reasonable.  Eighteen  of  these  samples  deficient  in  protein  were  com- 
pounded and  proprietary  feeds,  9  linseed  meal,  and  the  remainder  cotton-seed  meal, 
dried  distillers'  grains,  gluten  feed,  hominy  feed,  and  poultry  feeds  in  about  equal 
proportion.  One  of  the  samples  of  cotton-seed  meal  was  evidently  cotton-seed  meal 
mixed  with  ground  hulls. 

A  feeding  stuff  made  from  molasses  and  seed-beet  litter,  W.  Rosam  (Osterr. 
Ungar.  Ztschr.  Zuckerind.  u.  Landw.,  32  (1903),  p.  947;  abs.  in  Cenlbl.  Agr.  Chem.,  33 
(1904),  No.  10,  pp.  703,  704)- — A  feeding  stuff  is  described  which  is  said  to  possess 
good  keeping  qualities  and  an  analysis  reported.  Tests  of  the  feeding  value  of  this 
product  for  milch  cows  are  briefly  reported. 

The  effect  of  rust  on  the  straw  and  grain  of  wheat,  1  ■'.  T.  Shutt  i  Wallaces' 
Fanner,  29  (1904),  No.  49,  )>.  1502). — The  prevalence  of  rust  this  season  in  certain  dis- 
tricts of  Manitoba  led  the  author  to  determine  the  composition  of  straw  and  grain 
from  rusted  wheat  as  compared  with  similar  samples  free  from  rust.  The  analytical 
data  follow: 

Composition  of  rusted  and  rust-free  wheat  straw  and  grain. 


Water. 

Protein. 

Fat. 

Nitrogen  - 

free 
extract. 

Crude 
fiber. 

Ash. 

Per  cent. 

7.92 

7.92 

12.26 

10.66 

Per  cent. 

2. 44 

7.69 

10.  50 

13.69 

Per  cent. 
1.63 
1.97 
2.56 
2.35 

Pi  ;'  C<  I'l. 

39. 00 
38.  1 1 
70.  55 
68.03 

Per  a  nt. 
39.  95 
36. 78 

2.  29 
3.03 

Percent. 

<\   HI 

7  20 

1  84 

Grain  from  rusted  wheat 

2.  20 

"The  rust  apparently  does  not  affect  the  vitality  of  the  wheat  plant  during  the 
first  stage  or  period,  but  as  the  season  progresses  and  the  ripening  period  advances 
the  fungus  attains  the  ascendency,  crippling  the  energies  and  functions  of  the  tissues, 
and  checking  the  movement  of  the  food  materials  to  the  seed.  In  other  words,  the 
growth  of  the  rust  arrests  development  and  induces  premature  ripening,  which,  as 
we  have  seen,  means  a  straw  in  which  still  remains  the  elaborated  food,  and  a  grain 
small,  immature,  rich  in  protein,  and  deficient  in  starch." 

The  digestibility  of  chitin  and  the  nutritive  value  of  insects,  A.  Z.vitschek 
(Arch.  Physiol.  [Pfluger],  104  (1904),  No.  9-12,  pp.  612-623).— The  digestibility  of 
chitin  was  studied  in  experiments  in  which  chickens  were  fed  one  species  of  the 
ephemera  (May  flies)  with  and  without  barley  and  barley  alone.  These  insects  are 
collected  and  sold  in  Austria-Hungary  as  feed  for  birds  or  fishes. 

The  conclusion  was  reached  that  chitin  is  entirely  indigestible.  The  fat  furnished 
by  the  insects  was  about  half  digested.  As  regards  gains  in  nitrogen,  the  insects 
and  the  barley  were  about  equal.  The  energy  furnished  by  barley  was  better  utilized 
than  that  supplied  by  the  insects.  The  crude  fiber  consumed  was  not  at  all 
digested.     The  physiological  nutritive  value  of  the  ration  is  spoken  of. 

The  flesh  of  the  chickens  fed  on  insects  exclusively  had  a  disagreeable  odor  and 
flavor.  Feeding  grain  with  the  insects  modified  the  odor  and  flavor,  though  it  did 
not  do  away  with  it  altogether. 

Sugar  and  molasses  in  the  feeding  of  farm  animals,  P.  Boname  (Sta.  Agron. 
Mauritius,  Bui.  10,  pp.  38). — The  importance  of  sugar  and  molasses  in  the  rations  of 
farm  animals  is  spoken  of,  and  the  experiments  and  experience  of  a  number  of 
investigators  summarized.  The  author  reports  the  analysis  of  a  local  commercial 
feeding  stuff  called  "molassine,"  and  describes  the  preparation  of  "molascuit"  from 
bagasse  and  molasses.  The  need  of  supplementing  this  by  nitrogenous  feed  is  spoken 
of,  and  black  peas  (with  pods)  or  ground  acacia  beans  are  recommended.  In  con- 
nection with  this  discussion  some  analytical  data  are  quoted. 

Phosphoric  acid  in  the  ration  of  herbivora,  H.  Joulie  (Rev.  Agr.  Reunion, 
10  (1904),  No.  5,  pp.  84-86).—  In  a  paper  presented  before  the  Societe  d' agriculture  de 
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Vaucluse,  (lie  author  reports  experiments  on  the  use  of  phosphoric  arid  for  herbivora 
which  led  to  the  conclusion  that  such  an  addition  was  beneficial. 

Metabolism  experiments  with  the  end  products  of  peptic  and  tryptic  diges- 
tion of  protein,  E.  J.  Lessee  (Ztschr.  Biol.,  '/■'<  (  1904),  No.  4,  pp-  497-510). —  Experi- 
ments with  dogs  led  to  the  conclusion  that  while  the  digestion  product  obtained  with 
pepsin  might  perhaps  replace  protein  this  was  not  the  case  with  the  tryptic  digestion 
product. 

Intraorganic  combustion,  J.  Tissot  (Compt.  Rend.  Acad.  Sci.  Paris,  188  (1904), 
No.  24,  i>j>.  1545-1547). — The  author  concludes  from  his  experiments  with  a  dog  that 
intraorganic  combustion  is  independent  of  the  amount  of  oxygen  in  the  arterial  blood. 

Text-book  of  animal  production,  G.  Pusch  (Lehrbuch  der  aUgemeinen  Tierzueht. 
Stuttgart:  Ferdinand  Enke,  1904,  pp-  XII +  388,  figs.  795).— This  volume  contains 
chapters  on  the  principles  of  animal  production,  races,  breeds,  breeding,  feeding,  and 
management  of  farm  animals,  and  related  topics,  as  well  as  descriptions  of  breeds, 
construction  of  stalls,  etc.,  the  volume  being  designed  as  a  text-book  for  students. 

Domestic  animals,  E.  V.  Wilcox  (New  York  State  Library  Legislation  Bui.  22o, 
pp.  17-26). — The  laws  enacted  during  the  past  year  in  28  States  relating  to  domestic 
animals  are  summarized,  including  those  dealing  with  the  inspection  of  animals, 
watering  of  stock,  trespassing,  and  other  topics. 

Feeding  experiments  with  cattle,  E.  A.  Burnett  and  H.  R.  Smith  (Nebraska 
Sta.  Bui.  85,  pp.  22,  figs.  5). — A  lot  containing  20  steers  was  fed  on  an  average  6  lbs.  of 
grain  and  a  similar  lot  of  15  animals  3  lbs.  of  grain  per  head  per  day  in  addition  in 
each  case  to  alfalfa  hay  and  prairie  hay,  while  a  third  lot  also  containing  15  steers 
was  fed  the  hay  only,  the  object  being  to  study  the  value  of  hay  with  and  without 
grain.  The  grain  mixture  used  consisted  approximately  of  corn,  bran,  oats,  and  oil 
meal  in  about  the  proportion  of  5:3:3:1. 

In  the  18  weeks  of  the  test  the  average  daily  gain  per  steer  ranged  from  0.56  lb. 
with  the  lot  fed  no  grain  to  1.57  lbs.  with  the  lot  fed  the  larger  grain  ration.  The 
gain  was  most  cheaply  made  with  the  latter  lot,  costing  4.53  cts.  per  pound,  and 
least  cheaply  with  the  former  lot,  costing  7  cts.  per  pound.  The  greatest  range  in 
feed  eaten  per  pound  of  gain  was  also  noted  with  these  two  lots,  being  from  9.6  to 
23.7  lbs.  After  the  test  closed  in  the  spring  the  lots  were  grazed  for  about  7  months. 
The  greatest  gain,  212  lbs.  per  steer,  was  made  by  the  lot  previously  fed  hay  only 
and  the  least  gain,  176  lbs.  per  steer,  by  the  lot  which  had  formerly  received  the 
larger  grain  ration.  Considering  both  feeding  periods,  the  cost  of  a  pound  of  gain 
ranged  from  3.14  cts.  with  the  lot  fed  the  light  grain  ration,  to  3.46  cts.  with  the  lot 
fed  the  heavy  grain  ration. 

"Calves  which  have  been  full  grain-fed  during  the  winter  are  certain  to  lose  a  part 
of  their  grain  flesh  when  placed  on  green  grass  without  grain.  On  the  other  hand, 
wintering  without  grain  of  any  kind  and  allowing  calves  to  run  down  in  flesh  and 
lose  weight  and  vitality  is  not  economical.  A  small  grain  ration  added  to  hay  or 
stalks  or  both  keeps  the  digestive  tract  in  better  condition  and  produces  enough 
better  gains  to  pay  a  good  price  for  the  grain  fed,  while  it  does  not  keep  young  steers 
from  eating  roughness  in  considerable  quantity,  a  factor  of  importance  in  the 
economical  production  of  beef." 

Shortly  after  the  close  of  the  above  test  the  steers  were  divided  into  5  uniform  lots 
of  10  each  for  use  in  a  test  of  the  relative  value  of  different  sorts  of  coarse  fodder. 
Lots  1  and  3  were  fed  prairie  hay  and  alfalfa  hay,  respectively,  with  corn  as  a  grain 
ration.  Lots  2,  4,  and  5  were  fed  prairie  hay,  corn  stover,  and  sorghum,  respectively, 
the  grain  ration  consisting  of  corn  with  oil  meal. 

In  the  6  months  covered  by  the  trial  the  average  gain  ranged  from  1.35  lbs.  per 
head  per  day  with  lot  1  on  corn  and  prairie  hay  to  1.97  lbs.  with  lot  3  on  corn  and 
alfalfa  hay.  The  smallest  amount  of  grain,  7.7  lbs.,  and  total  food,  12.4  lbs.,  eaten 
per  pound  of  gain  was  noted  with  the  last-mentioned  lot  and  the  largest  amounts  of 
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groin  and  total  food,  L0.5  lbs.  and  17  lbs.,  were  noted  with  lot  1.  The  cost  of  a  pound 
of  gain  ranged  from  6.04  cts.  with  lot  3  (corn  and  alfalfa)  to  8.27  cts.  with  lot  1  (corn 
and  prairie  hay).  According  to  the  authors'  calculations  the  smallest  profit,  38  cts. 
per  head,  was  obtained  with  lot  1  and  the  greatest,  $8.66  per  head,  with  lot  3.  The 
authors'  conclusions  follow: 

"  Some  protein-rich  food  like  oil  meal,  added  in  small  quantity  to  a  ration  of  corn 
and  prairie  hay,  to  give  a  better  balance  of  nutrients,  lessens  very  considerably  the 
amount  of  food  required  for  a  given  gain,  and  lessens  the  cost  of  gains. 

"A  combination  of  alfalfa  hay  and  corn  makes  a  satisfactory  ration  without  commer- 
cial protein  foods,  being  much  superior  to  corn  and  prairie  hay. 

"  Field-cured  cornstalks  fed  witli  corn  and  a  little  oil  meal  give  large  and  cheap 
gains,  emphasizing  the  importance  of  harvesting  the  stalks  for  winter  feeding." 

Corn  versus  corn  and  oil  meal  for  finishing  steers  on  grass  was  tested  with  2  lots  of 
5  animals  each.  On  corn  the  average  daily  gain  was  1.63  lbs.,  the  grain  eaten  per 
pound  of  gain  10.9  lbs.,  and  the  cost  of  a  pound  of  gain  7.41  cts.  On  corn  and  oil 
meal  similar  values  were  2.02  lbs.,  S.S  lbs.,  and  6.55  cts. 

"The  results  would  indicate  that  the  corn  and  grass  in  this  experiment  did  not 
supply  sufficient  protein  for  cheapest  gains.  It  was  very  noticeable  all  through  the 
experiment  that  the  lot  having  oil  meal  was  much  less  troubled  with  scours,  which 
may  partially  account  for  the  greater  gains  of  that  lot. 

"  Having  received  but  little  grain  on  alfalfa  the  first  winter,  a  half  grain  ration  the 
second  winter,  and  full  feed  on  grass  the  following  summer,  these  steers  consumed 
for  the  whole  period  an  average  of  but  5.9  lbs.  of  grain  for  1  lb.  of  gain." 

The  score  card  in  stock  judging  at  agricultural  colleges,  G.  M.  Rommel 
(  U.  S.  Dept.  Agr.,  Bureau  of  Animal  Industry  Bui.  61,  pp.  124,  ph.  16,  figs.  11). — A 
summary  of  data  regarding  the  use  of  score  cards  at  the  American  agricultural 
colleges. 

Information  for  importers  of  animals  for  breeding  purposes,  G.  M.  Rommel 
(  U.  S.  Dept.  Agr.,  Bureau  of  Animal  Industry  Circ.  50,  pp.  16). — A  list  is  given  of  the 
books  of  record  of  pedigrees  certified  by  the  Department  of  Agriculture  to  date, 
together  with  the  rulings  of  the  Secretary  of  the  Treasury  which  have  to  do  with  the 
importation  of  live  stock. 

The  Indian  water  buffalo,  F.  Limouzin  (Natal  Agr.  Jour,  and  Min.  Bee,  7  (1904), 
No.  8,  pp.  743,  744). — It  is  stated  that  though  the  Indian  water  buffalo  may  be 
used  for  plowing  and  sometimes  for  hauling  heavy  timber,  yet  these  animals  are  not 
satisfactory  for  draft  purposes,  since  they  are  very  slow  in  their  movements.  They 
are  sometimes  milked  and  butter  made  from  the  milk,  but  both  the  butter  and  milk 
are  insipid  and  almost  tasteless.  In  the  author's  opinion  the  animals  are  of  no  value 
when  slaughtered,  the  meat  being  tasteless,  tough,  and  very  coarse. 

Barbados  sheep,  G.  M.  Rommel  (Breeder's  Gaz.,  46  (1904),  No.  19,  p.  845, 
fig.  1). — The  so-called  woolless  sheep  from  Barbados,  recently  imported  into  this 
country  by  the  Bureau  of  Animal  Industry  of  the  Department  of  Agriculture,  are 
described.  It  is  thought  that  these  sheep  may  prove  useful  for  the  production  of 
mutton  in  the  southern  States. 

Studies  on  the  feeding  of  work  horses,  VIII,  L.  Grandeau  and  A.  Alekan 
(Ann  Sci.  Agron.,  2.  ser.,  9  (1904),  I,  Nos.  1,  pp.  30-70;  3,  pp.  330-357).— 
The  special  object  of  the  experiments  was  to  learn  the  effect  of  sugar  added  to  a 
ration.  The  tests  were  made  with  3  horses  engaged  in  different  kinds  of  work,  the 
special  characteristics  of  the  rations  tested  being  hay  alone  and  with  sugar,  mal- 
tine,  corn  with  sugar,  and  "granules"  alone  and  with  sugar.  The  so-called  "gran- 
ules" consisted  of  a  mixture  of  commercial  by-products  and  were  especially  rich  in 
protein. 

The  coefficients  of  digestibility  of  the  various  rations  were  determined.  In  addi- 
tion to  the  usual  constituents  the  authors  took  into  account  the  total  and  saccharifi- 
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able  cellulose,    starch,   glucose,   sugar,    peptic  acid,    total,    albuminoid  and    amid 
nitrogen,  and  undetermined  material. 

As  regards  the  effect  of  sugar  on  the  digestibility  of  carbohydrates  the  authors 
point  out  that  in  the  ration  of  hay  without  sugar  the  coefficients  of  digestibility 
were  for  total  crude  fiber  35.24,  saccharifiable  cellulose  43.81,  undetermined  material 
38.51,  and  organic  material  not  including  sugar  44.11  per  cent.  In  the  case  of  a 
ration  with  sugar  the  coefficients  were  for  total  crude  fiber  38.95,  saccharifiable  cel- 
lulose 49.79,  undetermined  material  52.45,  and  organic  material  not  including  sugar 
47.18  per  cent.     Similar  values  are  given  for  the  other  rations  with  and  without  sugar. 

The  effect  of  sugar  on  the  digestibility  of  nitrogenous  constituents  and  fat  is  also 
spoken  of,  the  general  conclusion  being  drawn  that  sugar  did  not  materially  affect 
the  digestibility  of  the  other  constituents  of  a  ration.  The  authors  note  that  in 
general  the  amid  nitrogen  was  less  completely  digested  than  proteid  nitrogen.  The 
results  obtained  with  ether  extract,  as  is  generally  the  case,  were  not  altogether 
satisfactory.  In  the  experiments  with  hay  and  maltine,  peptic  acid  was  quite 
thoroughly  digested. 

Poultry  rearing1  and  fattening  in  Ireland,   H.  de  Courcy   {Jour.  Bd.  Agr. 
[London'],  11  (1904),  No.  5,  pp.  257-268,  figs.  3). — Poultry  raising  in  Ireland  is  spoken, 
of,  particularly  the  work  of  the  Irish  Poultry  Society,  and  brief  statements  made 
regarding  a  feeding  experiment  in  which  4  lots  of  6  cockerels  each  were  fed  with  a 
cramming  machine  for  21  days. 

On  a  ration  of  equal  parts  of  barley  meal,  ground  oats,  and  fine  sharps  wet  with 
skim  milk,  a  little  fat  being  added  during  the  last  7  days,  the  total  gain  was  8  lbs.  10 
oz.  On  ground  oats  and  corn  meal  1:1  with  skim  milk  and  fat  as  above  the  total  gain 
was  7  lbs.  When  the  grain  fed  was  ground  oats,  corn  meal,  and  barley  1:1:2  the  gain 
was  9  lbs.  14  oz.,  and  on  a  ration  of  equal  parts  of  ground  oats  and  corn  meal  wet  with 
water,  fat  being  added  as  before  during  the  last  week,  the  gain  was  6  lbs.  2  oz.  The 
methods  of  dressing  and  marketing  poultry  are  also  spoken  of. 

The  amount  of  air  space  required  in  poultry  houses,  K.  J.  J.  Mackenzie 
and  E.  J.  Russell  (Jour.  Southeast.  Agr.  Col,  Wye,  1904,  No.  13,  pp.  84-102,  figs.  5, 
dgm.  1). — Observations  are  reported  on  the  frequency  with  which  chickens  breathe 
and  the  amount  of  inspired  and  respired  air,  as  well  as  determinations  of  the  amount 
of  carbon  dioxid  in  the  respired  air  and  in  the  air  of  poultry  houses  of  different 
construction. 

The  authors  state  that  the  rate  of  breathing  may  be  readily  measured  by  placing 
a  ringer  on  the  intercostal  muscles  under  the  wing  and  counting  the  respirations  in 
a  given  period  of  time,  the  birds  being  trained  beforehand  so  that  they  are  not  dis- 
turbed by  handling.  The  average  rate  of  respiration  is  given  as  33  per  minute  for  a 
young  bird  and  27  for  an  older  bird.  The  amount  of  air  breathed  in  and  out  was 
measured  by  slipping  a  rubber  tube  wide  at  one  end  over  the  bird's  head  and  con- 
necting the  other  end  with  a  large  flask  fitted  with  a  water  gauge.  As  the  chicken 
breathed  the  fluctuations  in  the  air  pressure  were  read  and  the  volume  of  respired 
air  calculated. 

From  the  average  of  a  number  of  observations  the  authors  conclude  that  chickens 
breathe  about  a  pint  of  air  per  minute,  or  1.2  cu.  ft.  per  hour.  Older  birds  breathe 
more  air  each  time  than  younger  birds,  but  breathe  more  slowly.  With  an  insuffi- 
cient air  supply  respiration,  it  was  found,  was  impeded. 

The  amount  of  carbon  dioxid  in  the  respired  air  was  measured  by  means  of  a 
respiration  apparatus  in  which  the  chickens  were  kept  in  a  sheet-iron  box  with  a  glass 
front  through  which  a  current  of  air  was  pumped,  the  experimental  data  being  very 
briefly  reported.  The  proportion  of  carbon  dioxid  which  poultry  can  endure  with 
impunity  was  not  directly  determined,  but  the  authors  estimate  it  provisionally  at 
9  volumes  in  10,000  of  air  and  calculate  that,  therefore,  each  bird  requires  at  least 
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.">•">  cu.  ft.  of  air  per  hour  if  this  limit  is  not  to  be  exceeded,  though  they  recommend  a 
freer  air  supply  and  consider  40  cu.  ft.  more  satisfactory. 

The  air  requirement  of  a  medium  fowl  (4.5  lbs.)  seemed  to  be  much  the  same  as 
that  of  a  larger  bird  (7.5  lbs.)  It  was  found  that  in  wooden  poultry  houses  with 
ventilation  at  the  top  the  air  apparently  changed  about  4  times  per  hour.  Each 
bird  kept  in  such  a  house  should,  therefore,  have  10  or  more  cu.  ft.  allotted  to  it. 
The  number  of  birds  a  house  will  hold  depends  on  its  volume  and  not  on  the  perch 
room.  The  maximum  number  is  found  by  dividing  the  volume  expressed  as  cu.  ft. 
by  10. 

"The  greatest  capacity  can  be  most  economically  obtained  from  a  given  amount 
of  timber  if  the  house  is  cubical  in  shape.  This  can  not  be  quite  realized  in  practice 
owing  to  the  necessity  for  a  sloping  roof,  but  the  nearer  one  gets  to  it  the  better. 
Low  houses,  besides  being  uneconomical,  tend  to  induce  overcrowding.  Overcrowd- 
ing causes  diminished  egg  production,  and  encourages  roup,  tuberculosis,  and  other 
diseases."  It  was  noted  that  in  a  long  low  house  without  a  floor  the  air  was  about 
twice  as  good  as  in  a  similar  house  with  a  floor. 

Experiments  in  fattening  turkeys,  H.  de  Oourcy  {Jour.  Bd.  Ayr.  [London], 
11  (1904),  No*.  7,  pp.  385-397;  8,  pp.  495,  496,  fi<j*.  <s,  dgms.  2).— The  profitable 
fattening  of  turkeys  is  discussed  and  a  feeding  test  reported. 

Thirty  young  turkey  cockerels  of  similar  breeding  which  had  ranged  on  stubble 
fields  for  about  3  weeks,  grain  being  fed  during  the  latter  part  of  the  period,  were 
divided  into  3  uniform  lots  and  fed  for  3  weeks.  The  birds  weighed  on  an  average 
17  lbs.  each.  During  the  first  10  days  all  were  fed  in  the  morning  a  mash  of 
boiled  potatoes,  boiled  turnips,  barley  meal,  maize  meal,  ground  oats,  and  linseed 
meal  containing  12  per  cent  of  oil,  2:2:2:2:2:1,  wet  up  with  skim  milk  to  a  rather 
stiff  mash.  Milk  and  water  in  separate  vessels  were  also  supplied,  as  well  as  grit 
and  charcoal  mixed  together.  The  turkeys  were  fed  in  a  yard  and  after  an  hour  for 
feeding  and  exercise  they  were  turned  into  a  rather  dark  poultry  house,  where  they 
remained  until  evening,  when  they  were  again  driven  to  the  yards  and  fed  crushed 
corn,  oats,  and  barley. 

During  the  latter  part  of  the  test  this  method  of  feeding  was  continued  with  lot  1, 
which  made  an  average  gain  during  the  entire  period  of  2  lbs.  12  oz.  per  bird.  Lot 
2  was  fed  twice  a  day  by  hand  cramming  a  stiff  mash  of  equal  parts  of  ground  barley, 
corn,  and  oats,  with  a  small  amount  of  melted  fat,  linseed  meal,  and  skim  milk  rolled 
into  pellets  about  2  in.  long  and  |  in.  in  diameter.  The  average  gain  for  the  entire 
period  was  3  lbs.  6  oz.  per  bird. 

The  birds  in  lot  3  were  fed  with  a  cramming  machine  a  similar  mixture  to  lot  2 
wet  up  with  skim  milk  to  form  a  slop  of  about  the  consistency  of  cream.  The  author 
states  that  owing  to  their  size  and  strength  some  difficulty  was  at  first  experienced 
in  feeding  the  turkeys;  "but  this  slight  difficulty  was  overcome  by  placing  the  birds, 
one  at  a  time,  on  a  low  stand,  which  raised  them  sufficiently  off  the  ground  to  bring 
the  head  on  a  level  with  the  nozzle  of  the  cramming  machine,  and  in  such  a  posi- 
tion that  the  feed  could  be  given  quite  conveniently.  After  a  day  or  two  the  turkeys 
grew  accustomed  to  this  manner  of  feeding,  and  when  meal  times  came  they  showed 
much  eagerness  to  mount  the  stand  and  receive  their  share  of  food."  In  this  lot 
the  average  gain  was  4  lbs.  4  oz.  per  bird.  As  will  be  noted,  the  greatest  gains 
were  made  by  the  turkeys  fed  the  soft  mash  with  a  cramming  machine.  The  cost 
of  feed  per  head  ranged  from  34  cts.  with  the  lot  fed  without  cramming,  to  41  cts. 
with  the  lot  fed  with  a  cramming  machine. 

At  the  close  of  the  test  the  turkeys  were  killed  and  dressed.  The  author  describes 
briefly  the  methods  in  vogue  in  dressing  turkeys  for  different  English  markets.  Two 
chief  methods  of  killing  are  by  dislocating  the  neck  and  by  bleeding.  He  states 
that  in  general  the  turkeys  are  plucked  but  not  drawn  or  trussed.  The  importance 
of  conforming  to  the  requirements  of  different  markets  is  spoken  of. 
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Raising  and  fattening  geese  for  market,  II.  de  Cotjrcy  (Jour.  Bd.  Ayr.  [Lon- 
don], 11  (1904),  No.  8,  pp.  458-467 ',  figs.  3). — Geese  fattening,  especially  the  system 
practiced  for  the  Christmas  trade  in  the  north  of  Ireland  by  a  successful  goose  raiser, 
is  described,  and  the  results  of  a  feeding  test  with  8  lots  of  25  birds  each  reported. 

In  '21  days  the  average  gain  per  bird  ranged  from  'A. '24  lbs.  with  a  lot  fed  in  the 
morning  steeped  barley,  and  in  the  evening  distillery-oil  cake,  barley  meal, and  bean 
meal  :>:1 :1  wet  with  milk,  to  4.4  lbs.  with  a  lot  fed  steeped  oats  in  the  morning  and 
in  the  evening  maize  meal,  barley  meal,  boiled  potatoes,  and  linseed  meal  2:2:2:1 
mixed  with  milk.  The  first-mentioned  ration  was  the  cheapest  and  the  last-men- 
tioned the  most  expensive  of  those  tested. 

"The  process  of  fattening  not  only  increases  the  size  and  weight,  but  also  improves 
the  flavor  and  texture  of  the  Mesh."  Killing,  plucking,  and  marketing  geese  are  also 
spoken  of. 

The  use  of  self-feeders,  H.  W.  Jackson  (Nat.  Stockman  and  Farmer,  28  (1904), 
No.  32,  />/>.  16,  17). — Tests  are  very  briefly  reported  in  which  the  use  of  self-feeders 
was  compared  with  the  ordinary  method  of  feeding  poultry.  The  data  reported  show 
"that  in  all  cases  the  self-feeder  pens  have  led  in  number  of  eggs  per  hen  but  gen- 
erally at  a  greater  cost  per  dozen,  though  it  is  probable  that  the  saving  in  labor  will 
offset  the  greater  cost.  It  is  also  probable  that  a  better  understanding  of  conditions 
will  make  it  possible  to  produce  egjjs  in  self-feeder  pens  at  a  lower  relative  cost." 

The  effect  of  alkalis  on  the  metabolism  of  hens  fed  meat,  F.  Bahrmann 
(Arch.  Internat. Pharmacodynamic,  12,  No.  5-6, p.  421;  abs.  in  Zentbl.  Physiol.,  18(1904), 
No.  15,  pp.  483,  484)- — In  connection  with  experimental  studies,  with  reference  to 
gout,  of  the  effect  of  adding  alkalis  to  a  meat  diet,  data  are  recorded  regarding  the 
weight  of  the  chickens  fed,  the  food  eaten,  the  income  and  outgo  of  nitrogen,  and 
related  topics. 

The  production  and  preservation  of  eggs,  A.  de  Villele  (Rev.  Agr.  Reunion, 
9  (1903),  No.  10,  pp.  372-376). — Data  on  egg  production  and  preservation  are  sum- 
marized. The  author  suggests  the  possibility  of  the  use  of  molasses  as  a  preserva- 
tive for  eggs. 

Ostrich  farming,  G.  H.  Odlum  (Rhodesian  Agr.  Jour.,  1  (1904),  No.  6,  pp.  180-182, 
figs.  2).— General  directions  are  given  for  raising  ostriches  and  marketing  the  feath- 
ers. The  importance  of  alfalfa  pasturage  in  connection  with  this  industry  is  spoken 
of.  "In  addition  to  lucern,  ostriches  may  be  fed  on  any  green  food,  such  as  root 
crops,  cut-up  green  mealie  [Indian  corn]  stalks,  cabbage,  etc.  Growing  birds  should 
also  have  some  grain  during  the  first  year,  and  breeding  birds  require  mealies  dur- 
ing the  laying  period." 

Report  on  cooperative  agriculture  and  rural  conditions  in  Denmark,  Vis- 
count Ikerrin,  P.  J.  Hannon,  L.  J.  D' Alton,  and  J.  J.  Slattery  (Dept.  Agr.  and 
Tech.  Inst.  Ireland,  Bid.  7,  1903,  pp.  148,  jig.  1). — Among  the  subjects  included  in 
this  report  are  pig  breeding  in  Denmark,  cooperative  dairying  in  Denmark,  Danish 
butter  exhibitions,  cattle-improvement  societies,  the  egg  industry  of  Denmark,  horse- 
breeding  societies,  and  margarine  inspection. 

In  carrying  on  their  work  the  cooperative  egg  societies  pay  for  the  eggs  by  weight, 
take  special  pains  to  secure  clean  eggs,  and  keep  records  which  enable  them  to  follow 
up  the  matter  if  stale  eggs  are  found  when  the  eggs  which  have  been  collected  are 
graded  and  packed  for  shipment.  Some  data  are  also  given  regarding  the  pickling 
of  eggs  in  large  quantities  in  limewater  when  the  supply  is  abundant. 

DAIRY  FARMING— DAIRYING. 

Feeding  experiments  with  milch  cows,  N.  Oedegaard  ( Tidsskr.  Norske  Landbr., 
11  (1904),  No.  4,  pp.  141-174). — Concentrated  jh< I  in  mountain  dairies. — The  object  of 
the  experiments  was  to  determine  the  economy  of  feeding  grain  to  cows  kept  on 
mountain  pastures.     Two  lots  of  5  cowrs  each  were  selected  in  two  different  dairies. 
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One  lot  received  1  kg.  of  concentrated  feed  in  addition  to  pasture  during  the  months 
of  June  to  August,  1902,  while  the  other  lot  received  no  grain.  A  majority  of  the 
cows  had  calved  prior  to  the  month  of  January.  The  results  showed  no  particular 
effect  of  the  grain  feeding. 

In  another  experiment  conducted  during  1903  with  two  groups  of  10  cows  each, 
spring-calving  cows  were  mainly  included.  One  lot  was  fed  1  kg.  cotton-seed  meal 
in  addition  to  a  very  small  allowance  of  grain  fed  to  both  lots.  In  this  case  a  direcl 
gain  was  obtained  from  the  grain  feeding,  since  370  kg.  of  concentrated  feed  appar- 
ently produced  an  increase  of  492  kg.  of  milk.  It  was  also  noticed  that  feeding  main 
fended  to  maintain  better  the  milk  flow  and  to  improve  the  body  condition  of  the 
cows. 

Feeding  trials  with  mountain  hay. — The  trials  were  planned  to  determine  whether 
mountain  hay  exerts  any  special  effect  on  the  fat  content  cf  cows'  milk.  The  trials 
were  conducted  with  5  cows  for  7  periods  of  7  to  14  days'  duration,  and  failed  to  show 
that  mountain  hay  fed  with  concentrated  feed  and  either  roots  or  wet  distillers' 
grains,  possesses  any  beneficial  influence  on  the  fat  content  of  the  milk.  Changes  in 
the  system  of  feeding  appeared  to  lower  the  per  cent  of  fat  in  the  milk  for  a  short 
period. — p.  w.  woll. 

On  the  relation  of  milk  yield  and  feed  consumption,  G.  Holtsmark  (Arch.  Math. 
ocj  Naiurvidensk.,  26  (1904),  No.  2,  pp.  17). — The  author  tabulated  the  average  produc- 
tion and  feed  consumption  of  846  Norwegian  dairy  herds  during  the  year  1902,  using 
the  data  <  >1  >tained  by  the  cattle  control  associations  of  that  country.  In  the  calculation 
of  the  amount  of  feed  consumed  the  various  feeds  were  referred  to  their  supposed 
equivalents  of  "food  units,"  according  to  the  common  practice  of  these  control  asso- 
ciations (see  E.  S.  R.,  13,  p.  177). 

In  the  study  of  the  relation  between  the  milk  yield  "and  feed  consumption,  the 
formula  for  a  curve  showing  the  number  of  food  units  required  for  the  production  of 
different  annual  milk  yields  was  obtained  by  means  of  a  logarithmetic  function.  The 
results  obtained  agree  very  closely  with  the  yields  actually  found  in  the  different 
herds.     The  following  table  gives  some  of  the  main  results  of  the  calculations: 

Relation  of  mill-  yield  and  feed  consumption. 


Increase  in 

Yield  of 

milk  pro- 

Number of 

Yields  of 

milk  per 

duction  for 

ldiicl  units. 

milk. 

100  food 

each  addi- 

units. 

tional  500 

food  units. 

Kilograms. 

Kilograms. 

Kilograms. 

1,500 
2, 000 

923 
1 ,  424 

'61.5 
71.2 

501 

2, 500 

1,813 

72.5 

389 

3,000 

2,131 

71.0 

318 

3,500 

2, 399 

68.5 

208 

4,000 

2, 032 

65.8 

233 

4,500 

2,837 

63.1 

205 

The  largest  yield  of  milk  per  100  food  units,  1,743  kg.,  was  obtained  by  feeding 
2,402  food  units  per  year.  The  figures  given  in  the  last  column  of  the  table  show 
that  the  increase  in  production  grows  smaller  the  heavier  the  cows  are  fed.  The 
results  of  the  computations  are  used  by  the  author  for  studying  the  system  of  feeding 
adopted  in  different  parts  of  the  country  and  the  relations  between  the  prices  of  milk 
and  feeds  and  the  intensity  of  the  feeding. — p.  w.  woll. 

White  carrots  as  a  fodder  for  dairy  cattle,  J.  Mahon  (Queensland  Dept.  Agr. 
Rpt.  1903-4,  pp.  32,  33). — In  an  experiment  here  reported,  4  cows  were  kept  on 
natural  pasture  for  a  period  of  8  days,  after  which  they  were  fed  a  daily  allowance 
of  about  35  lbs.  of  carrots  per  head  for  a  second  period  of  8  days,  following  which 
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they  were  fed  almost  exclusively  nn  carrots  (60  to  75  lbs.  per  head  daily  |  for  a  third 
period  of  8  days.  As  an  additional  ration  to  natural  pasturage,  the  carrots  increased 
the  yield  of  milk,  but  when  the  cows  were  fed  almost  exclusively  on  carrots  and 
deprived  of  pasturage,  the  yield  was  diminished. 

Experiment  on  the  housing-  of  milk  cows  in  autumn,  P.  H.  Foulkes  (Bd. 
Agr.  and  Fisheries  [London],  Ann.  Rpt.  Agr.  Education  and  Research,  1903-4,  pp. 
101-103).  —  In  an  experiment  from  November  2  to  December  7,  1901,  5  cows  were 
stabled  each  night  and  fed  a  small  amount  of  hay,  while  5  other  cows  were  turned 
out  on  pasture  during  the  night.  The  experiment  was  repeated  from  November  22 
to  December  13,  1902,  and  from  October  31  to  November  28,  1903.  During  each 
period  extremes  of  temperature  were  experienced. 

The  cows  stabled  at  night  produced  on  the  whole  less  milk  than  those  turned  out 
on  pasture.  The  fat  content  of  the  milk  was  increased  during  the  first  experiment 
by  turning  out  to  pasture,  while  during  the  second  and  third  experiments  there  was 
practically  no  difference.  It  is  stated  that  the  increase  in  the  live  weight  of  the 
animals  showed  that  they  did  not  suffer  when  turned  out  at  night.  The  extra  cost 
of  stabling  is  estimated  at  about  31  cts.  per  head  per  week,  while  no  estimate  is 
placed  upon  the  value  of  the  pasture. 

Variations  in  the  composition  of  milk  and  their  probable  causes,  D.  A.  Gil- 
christ et  al.  {County  Councils  Cumberland,  Durham,  and  Northumberland,  Ayr.  Dept. 
Durham  Col.  Sci.  Rpt.,  12  {1903),  pp.  54-75).— In  6  localities  in  Northumberland 
County  the  milk  of  individual  rows  and  the  mixed  milk  of  herds  were  tested  and 
data  collected  as  regards  breed  of  cows,  times  of  milking,  weather  conditions,  and 
rations  fed.  In  all  about  50  cows  were  tested,  the  periods  varying  from  1  month  to 
1  year,  and  the  tests  being  made  daily,  once  in  2  weeks,  or  monthly. 

The  results  indicate  that  when  milking  takes  place  early  in  the  afternoon  the 
morning's  milk  of  a  herd  may  frequently  fall  below  the  legal  standard  Of  3  per  cent 
of  fat  and  8.5  per  cent  of  solids-not-fat.  As  a  remedy  a  third  milking  as  late  as  pos- 
sible in  the  evening  is  suggested.  Even  with  nearly  equal  intervals  between  milkings 
the  tests  show  that  the  milk  of  a  few  cows  may  very  frequently  fall  below  the  legal 
standard.  In  general  the  considerable  changes  made  in  the  feeding  of  the  different 
herds  during,  the  progress  of  the  tests  did  not  seem  to  affect  materially  the  quantity 
or  quality  of  the  milk.  In  one  instance,  however,  when  the  cows  were  pastured,  11 
qt.  of  milk  was  required  to  produce  1  lb.  of  butter,  while  9  qt.  was  sufficient  when 
the  cows  were  fed  indoors. 

When  cows  were  exposed  to  cold  weather  the  fat  content  of  the  milk  was  con- 
siderably lowered.  Cows  of  a  nervous  and  excitable  temperament  showed  greater 
variations  than  those  of  a  more  quiet  disposition.  "  When  a  cow  is  in  season  the 
milk  has  usually  less  fat  and  is  less  in  quantity.  It  has  been  noticed  in  one  or  two 
cases  that  the  milk  is  richer  in  fat  immediately  before  this  time."  The  importance 
of  regularity  in  the  times  of  feeding  and  milking  in  order  to  lessen  variations  is 
dwelt  upon. 

The  character  of  milk  during  the  period  of  heat  (oestrum),  C.  F.  Doane 
{Maryland  Sta.  Bid.  95,  pp.  25-30). — Determinations  were  made  of  the  total  solids, 
fat,  protein,  casein,  and  sugar  in  the  milk  of  5  cows  before,  during,  and  after  the 
periods  of  heat.  In  no  case  was  the  percentage  of  fat  lower  than  normal  during  the 
period  of  heat,  and  in  only  two  instances  was  there  any  increase.  No  variations 
were  observed  in  the  other  constituents,  nor  in  the  temperature  of  the  cows. 

"From  these  results,  and  as  far  as  chemical  analyses  show,  it  would  seem  that  the 
milk  from  cows  during  the  period  of  heat  is  in  a  practically  normal  condition  and  tit 
for  consumption."  The  possibility  of  the  milk  containing  some  abnormal  constitu- 
ent during  the  period  of  heat  is,  however,  mentioned. 


DAIRY    FARMING DAIRYING.  593 

Systems  for  keeping  milk  and  butter  records,  C.  F.  Doaxk  (  Maryland  Sta. 
Bid.  94,  pp.  ■-'•',  figs.  3). — The  author  points  out  the  advantages  of  keeping  dairy 
records,  and  describes  and  illustrates  practical  methods  for  this  purpose. 

A  portion  of  the  bulletin  is  devoted  to  a  discussion  of  the  possibility  of  obtaining 
an  approximately  average  test  of  the  performance  of  cows  by  testing  only  once, 
twice,  or  three  times  during  the  lactation  period.  It  is  considered  obvious  that  one 
test  made  during  the  first  month  could  not  be  depended  upon,  and  that  tests  made 
during  the  second  and  third  months  would  usually  be  lower  and  during  the  last 
.".  months  higher  than  the  average  yearly  test. 

In  order  to  determine  if  one  test  made  near  the  middle  of  a  lactation  period,  or  if 
a  combination  of  tests  for  2  or  3  months  would  give  reliable  results,  a  table  was  pre- 
pared showing  the  variations  of  the  monthly  tests  from  the  average  yearly  tests  for 
22  cows  of  the  station  herd  during  1  to  4  lactation  periods.  The  monthly  tests  were 
made  from  a  composite  sample  representing  the  night  and  morning's  milk  for 
from  5  to  7  days.  The  average  monthly  variations  from  the  yearly  tests  were  as 
follows:  Second  month  —0.14,  third  month  —0.06,  fourth  month  —0.008,  fifth 
month  —0.01,  sixth  month  4-0.008,  seventh  month  +0.01,  eighth  month  +0.08, 
ninth  month  +0.2.  Combinations  of  the  third  and  eighth  months  and  of  the  second 
and  eighth  months  varied,  respectively,  +0.01  and  +0.03. 

Combinations  of  the  fourth  and  seventh  months,  of  the  second,  fifth,  and  ninth 
months,  and  of  the  third,  sixth,  and  eighth  months  corresponded  with  the  yearly 
average.  The  author  believes  "a  system  for  testing  that  can  be  depended  on  to  give 
an  average  within  0.4  per  cent  of  the  actual  yearly  average  in  all,  or  nearly  all,  cases 
is  sufficiently  accurate  for  practical  purposes." 

As  regards  the  single  test,  the  average  results  for  any  month  between  the  second 
and  ninth  come  within  the  limit  of  variation  assumed  as  allowable.  A  considera- 
tion of  the  individual  records,  however,  shows  many  variations  greater  than  0.4.  On 
the  whole  the  seventh  month  gave  the  best  results,  though  it  is  considered  evident 
that  where  a  cow  comes  near  the  line  of  profit  or  loss  a  single  test  can  not  be 
depended  upon  for  furnishing  an  accurate  basis  for  judging  her  value.  Where  2 
tests  were  made  the  best  results  were  obtained  by  combining  the  third  and  eighth 
months.  A  combination  of  the  second,  fifth,  and  ninth  months  showed,  according 
to  the  author,  but  one  serious  variation  and  that  was  considered  due  to  an  abnormal 
test.  A  combination  of  the  third,  sixth,  and  eighth  months  showed  no  serious  vari- 
ation. Either  of  these  two  combinations  is  considered  as  insuring  results  that  can 
be  depended  upon  as  giving  a  fair  basis  for  estimating  the  value  of  a  cow. 

Milking  cows  by  electricity,  S.  P.  Warner  (  U.  S.  Dept.  Cam.  and  Labor,  Mo. 
Consular  Epts.,  No.  286  p.  147). — A  consular  report  referring  briefly  to  a  newly 
invented  electrical  apparatus  claimed  to  be  more  effective  than  milking  by  hand  and 
also  to  insure  absolute  cleanliness. 

The  milking  trials  of  1903,  F.  J.  Lloyd  (Jour.  British  Dairy  Farmers'  Assoc,  18 
[1904),  pp.  95-121). — Two-day  tests  of  63  cows,  made  at  the  dairy  show  of  the  British 
Dairy  Farmers'  Association  of  1903,  are  reported  in  detail,  and  the  data  furnished 
for  such  tests  made  during  a  series  of  years  are  arranged  by  breeds  and  summarized 
in  the  following  table. 
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Quantity  and  quality  of  milk  in  two-day  tests  of  different  breeds. 


Breed. 


Year. 


Number 
of  cows. 


Yield  of 
milk. 


Fat  con- 
tent of 

milk. 


Solids- 
not-fat. 


Total 

solids. 


Shorthorns 

Do  .... 

Do.... 

Do  ... . 

Do  .... 
.Jerseys 

Do  ... . 

Do  ... . 

Do.... 

Do  ... . 
Guernseys 

Do  .... 

Do  .... 

Do  ... . 

Do  .... 
Red  Polls  . 

Do  ... . 

Do  ... . 

Do  ... . 

Do  .... 
Kerries  . . . 

Do  ... . 

Do  .... 

Do 

Do 

Crosses 

Do 

Do 

Do 

Do 


is;  c.i 
19U0 
1901 
1902 
1903 
1899 
1900 
1901 
1902 
1903 
1899 
1900 
1901 
1902 
1903 
1899 
1900 
1901 
1902 
1903 
1899 
1900 
1901 
1902 
1903 
1899 
1900 
1901 
1902 
1903 


Pounds. 

46.0 
•is.  1 
52.2 
16.  9 
54  I 
31.9 
31.0 
28.  7 
30.  (i 
31.5 
28.9 
33.2 
32.8 
30.2 
29. 2 
41.8 
40.8 
45.7 
39.2 
39.3 
30.1 
25.7 
33.  5 
27.2 
35.1 
51.7 
43.6 
42.2 
42.7 
43.9 


P< r  cent. 

3.74 
3.54 
3.53 
3.86 
3.79 
6.17 
5.11 
6.  35 
5.01 
5.39 
4.43 
4.69 
4.31 
5.01 
4.37 
3.39 
3.65 
3.47 
3.68 
3.60 
3.33 
4.33 
3.69 
4.36 
3.95 
3.76 
3.88 
3.65 
3.97 
3.86 


/'<  r  cent. 
9.04 
8.83 
8.96 
8.88 
8.89 
9. 34 
9. 22 
9.34 
9.24 
9.00 
9.29 
9.18 
9.19 
8.84 
9.03 
8.84 
9.10 
9.18 
9.01 
8. 89 
8.86 
9.21 
9.07 
9.23 
9.06 
9.08 
8.94 
8.94 
9.05 
8.85 


P<  i  it  at. 
12.78 
12.37 
12.  49 
12.  74 
12.  68 
14.51 
14.33 
14.69 
14. 25 
14. 39 
13.72 
13.87 
13.50 
13.85 
13.40 
12.23 
12.75 
12.65 
12. 69 
12.49 
12. 19 
13.54 
12. 76 
13.59 
13.01 
12.84 
12.82 
12.49 
13. 02 
12. 71 


Dairy -herd  records,  J.  Mahon  {Queensland  Dept.  Agr.  Rpt.  1903-4,  p.  31). — Rec- 
ords for  one  lactation  period  are  given  of  31  cows,  representing  10  breeds. 

Scales  of  points  for  judging  cattle  of  dairy  breeds,  H.  E.  Alvord  (  U.  S.  Dept. 
Agr.,  Bureau  of  Animal  Industry  C'irc.  48,  pp.  14,  fig.  1). — This  circular,  which  is  a 
revision  of  Circular  27  of  the  Bureau  (E.  S.  R.,  12,  p;  90),  contains  the  latest  author- 
ized forms  of  the  scales  of  points  in  use  for  judging  cattle  of  the  several  breeds 
especially  adapted  to  the  dairy. 

The  milk  supply  of  Porto  Rico  together  with  directions  for  its  analysis 
and  some  precautions  to  be  taken  in  its  preservation,  W.  N.  Berkeley  ( Office 
Health,  Charities  and  Corrections  [Porto  Rico],  Chem.  Lab.  Bol.  1,  pp.  25). — Analyses 
of  1,970  samples  of  milk  made  during  1900  and  1903  showed  that  the  adulteration  of 
milk  by  the  addition  of  water  is  extensively  practiced  in  certain  districts  in  Porto 
Rico. 

Average  composition  of  Essex  milk,  T.  S.  Dymond  and  F.  Hughes  (Essex 
Education  Com.,  Notes  Agr.  Anal.  County  Tech.  Labs.,  1901-3,  pp.  27-29).— -Of  85 
samples  of  milk  analyzed,  16  were  below  the  standard  of  3  per  cent  of  fat  and  6 
below  that  of  8.5  per  cent  of  solids-not-fat,  and  1  below  in  both.  Excluding  5  samples 
as  undoubtedly  adulterated,  the  remaining  samples  averaged,  specific  gravity,  1.032 
per  cent;  fat,  3.7  per  cent;  and  solids-not-fat,  8.9  per  cent. 

Contribution  to  the  knowledge  of  buffalo  milk,  R.  Windisch  (Ztschr.  Unter- 
such.  Nahr.  u.  Genussmtl.,  8  (1904),  No.  5,  pp.  273-278). — Earlier  work  on  this  subject 
is  reported  briefly,  and  the  results  of  analyses  of  the  milk  of  3  buffalo  cows  made 
by  the  author  during  the  summer  of  1902  are  given.  The  following  average,  maxi- 
mum, and  minimum  figures  were  obtained: 
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Composition  of  buffalo  milk. 


Total  solids,  per  cent 

I-Ht  (Gerber),  per  cent 

Fat  (Liebermann  and  Szekelj  |,percent. 

Ash,  per  cent 

Specific  gravity  of  milk 

Specific  gravity  of  serum 


Number  01 
determi- 
nations. 


64 


Averages. 


Morning's    Evening's 
milk.  milk. 


20. 12 
9.20 
9. 34 

.775 

l.  03ior> 
1.0319 


18.83 
7.69 
7.87 
.831 
L 03265 
1.0325 


Minima. 


14.47 


4.90 
.  705 
.0229 

.  0290 


Maxima. 


21 .  86 


10.63 
1.041 
.  0398 
.  0351 


-P.   W.   WOLL. 


The  acidity  of  cows'  milk,  R.  Hanne  (Milch  Ztg.,  33  (1904),  Nos.  42, pp.  659, 660; 
43,  p.  679;  44,  pp- 709-7 11;  45, pp.  725-727).  —The  author  gives  an  historical  sketch 
of  the  subject  and  of  methods  for  the  determination  of  the  acidity  of  milk.  An 
addition  of  formaldehyde  to  the  milk  caused  an  increase  in  acidity  beyond  that 
accounted  for  by  the  acid  reaction  of  the  formaldehyde. 

A  large  number  of  determinations  of  the  acidity  of  milk  of  19  cows  of  differ- 
ent breeds  were  made  throughout  a  lactation  period,  the  results  of  which  are  given 
in  the  article.  Fresh  milk  from  the  same  cows  was  found  to  vary  considerably  in 
acidity  from  day  to  day;  in  most  cases  a  maximum  acidity  occurred  at  the  beginning 
of  the  lactation,  and  a  minimum  acidity  toward  the  end.  Some  cows  gave  highest 
results  one  or  more  months  after  calving,  however,  and  others  again  did  not  show 
any  regular  change  in  the  results  obtained  one  way  or  the  other.  No  parallelism 
was  found  between  the  acidity  of  the  milk  of  different  cows  or  of  the  same  cows  at 
different  stages  of  the  lactation,  and  the  total  solids,  the  fat,  or  the  ash  contents  of 
the  milk,  while  the  percentage  of  phosphoric  acid  in  the  ash,  in  the  majority  of 
cases,  rose  or  fell  with  the  degree  of  acidity  of  the  milk. 

A  smaller  phosphoric-acid  content  has  been  found  in  the  milk  at  the  end  than  at 
the  beginning  of  the  lactation  period  by  various  authors  (Andouard,  Schrott,  and 
Hansen) .  By  deducting  the  phosphoric  acid  combined  with  casein  from  the  total 
phosphoric  acid  in  the  ash  of  the  milk,  the  difference  was  found  to  correspond  closely 
to  the  degree  of  acidity  in  the  milk.  Of  the  other  acids  in  the  milk,  carbonic  acid 
exerts  only  a  slight  influence  on  the  acidity,  while  citric  acid  (as  sodium  citrate)  is 
of  more  importance. 

The  acidity  of  milk  and  of  serum  obtained  therefrom  (as  well  as  that  of  the  casein 
determined  by  difference)  was  studied,  and  considerable  variations  were  found  in 
either  case  for  milk  of  the  same  cows.  The  acidity  of  fresh  milk,  according  to  the 
author's  findings,  is  due  to  the  acid  phosphates,  most  likely  first  of  all  to  calcium 
phosphate,  and  stands  in  close  relation  to  the  albuminoids  of  the  milk,  mainly  casein. 
The  influence  of  the  feed,  breed,  age  of  cows,  oestrum,  sickness,  etc.,  upon  the  acidity 
was  also  studied  by  the  author,  and  the  results  briefly  discussed  in  the  article.  The 
average  acidity  in  fresh  milk  found  by  the  author  was  8.75°  Soxhlet  (average  of 
1,671  determinations). — v.  w.  woll. 

Report  of  the  dairy  inspector,  8.  J.  Benterud  (Aarsber.  Offent.  Foranstalt. 
Landbr.  Fremme,  1903,  I,  StatsforanstaU.,  pp.  321-331). — The  author  continued  the 
investigations  of  Ramstad  (E.  S.  R.,  12,  p.  590)  concerning  the  composition  and 
yield  of  milk  from  cows  in  Norwegian  mountain  dairies  (Satre).  Examinations 
were  made  of  the  milk  produced  by  99  cows  in  11  different  dairies.  The  results 
obtained  by  the  author  do  not  indicate  that  cows  fed  best  during  the  winter  give  the 
richest  milk,  but  rather  that  they  give  an  even  and  regular  flow  of  milk  of  a  more 
uniform  fat  content  than  is  the  case  witli  cows  fed  poorly  during  the  winter  months. — 
p.  w.  WTOLL. 
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On  the  dairy  control  associations  of  Norway,  H.  Isaachsen  (  Tidsskr.  NorsJce 
Landbr.,  10  I  1908),  No.  11,  pp.  f96-528). — An  historical  sketch  and  a  criticism  of  the 
work  of  the  associations,  especially  as  regards  the  data  obtained  for  economy  of 
production. — f.  w.  woll. 

On  the  milk  supply  of  cities,  especially  of  Christiania,  S.  J.  Benterud 
(  Tidsskr.  Norske  Landbr.,  10  (1908),  Nos.  10,  pp.  .'/.r>r>-473;  11,  pp.  487-495). 

The  source  and  nature  of  bacteria  in  milk,  D.  II.  Beegey  (Pennsylvania  Dept. 
Agr.  Bui.  125,  pp.  40). — The  investigations  reported  in  detail  in  this  bulletin  relate 
to  the  number  and  nature  of  the  bacteria  in  Eresh  milk,  the  nature  and  source  of  bac- 
teria gaining  access  to  milk  in  the  ordinary  manipulations  following  milking,  the 
occurrence  and  significance  of  leucocytes  or  pus  cells  in  milk,  the  occurrence  and  sig- 
nificance of  streptococci  in  milk,  and  the  relation  of  the  streptococci  found  to  those 
encountered  in  several  diseases  of  man  and  animals.  The  methods  employed  are 
I >riefly  described  and  the  results  are  presented  in  a  series  of  tables.  The  author 
summarizes  the  results  of  his  investigations  as  follows: 

"(1 )  In  the  samples  of  milk  drawn  directly  from  the  udder  the  number  of  bacteria 
found  ranged  from  none  (in  H2  per  cent  of  the  samples)  to  93,100  per  cubic  centi- 
meter. The  prevailing  bacteria  found  in  these  samples  are  streptococcus,  staphylo- 
coccus, and  Bacillus  pseudodiphtheria.  Other  bacteria  were  also  found  in  limited 
numbers  in  some  of  the  samples  and  they  were  no  doubt  derived  from  the  orifice  of 
the  teat,  the  hands  of  the  milker,  the  hair  of  the  cow,  or  the  air  of  the  stables  and 
laboratory. 

"(2)  The  bacteria  which  gain  access  to  milk  in  modern  dairies  during  the  manip- 
ulations of  the  milk  in  milking,  straining,  and  cooling,  are  evidently  derived  from 
several  sources,  as  the  air  of  stables  and  milk  houses,  the  hair  of  the  animal,  and 
from  the  different  milk  utensils,  the  latter  being  by  far  the  most  fruitful  source  of 
the  bacteria. 

"The  bacteria  gaining  access  to  milk  in  the  ordinary  manipulations  in  modern 
dairies  are  largely  air,  water,  and  soil  organisms,  as  shown  by  the  preponderance  of 
organisms  of  the  type  of  putrefactive  bacteria.  The  occurrence  of  the  group  of  lactic 
bacteria  in  such  milk  was  found  to  be  quite  insignificant,  though  it  is  probable  that 
these  organisms  rind  in  milk  a  more  suitable  field  of  activity  than  do  the  putrefactive 
bacteria  and,  hence,  usually  exceed  them  in  numbers  by  the  time  the  milk  reaches 
the  consumer. 

"The  occurrence  of  Bacillus  coli  and  />.  alkaligenes  in  these  samples  of  milk  indicates 
contamination  with  manure,  though  these  bacteria  may  gain  access  to  the  milk  in  an 
indirect  manner  by  being  carried  in  the  air  or  by  Hies. 

"(3)  Cells  can  be  demonstrated  in  the  milk  of  practically  all  cows,  and  hence  the 
number  of  these  cells  present  in  milk  becomes  a  matter  of  importance.  It  is  believed 
that  the  occurrence  of  10  cells  per  field  of  the  ,'.,  immersion  lens  indicates  the  pres- 
ence of  pus  in  milk,  especially  if  the  cells  occur  in  masses.  The  presence  of  pus  in  milk 
always  denotes  an  inflammatory  reaction  within  the  udder,  from  the  fact  that  the  pus 
is  always  associated  with  pyrogenic  organisms. 

"  (4)  Streptococci  were  found  in  nearly  all  the  samples  of  milk,  derived  from  COWS 
which  showed  the  presence  of  pus.  These  bacteria  are  usually  the  cause  of  catarrhal 
mammitis,  and  are  always  encountered  in  the  contagious  mammitis. 

"Streptococci  and  pus  cells  were  also  encountered  in  samples  of  milk  derived  from 
cows  in  which  no  inflammation  of  the  udder  could  be  discovered.  This  occurrence  is 
probably  due  to  the  fact  that  the  disease  was  not  very  active  or  that  it  had  persisted 
for  a  considerable  time  and  become  chronic. 

"(5)  Comparative  studies  of  the  different  cultures  of  streptococci  isolated  from 
milk  revealed  no  marked  morphologic  or  biologic  differences.  Neither  could  these 
cultures  be  differentiated  by  this  means  from  cultures  of  streptococci  isolated  from 
pathological  conditions  in  man. 
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"The  immunization  of  several  goats  with  culture-  of  streptococci  isolated  from 
milk  and  from  pathological  conditions  in  man  failed  to  show  any  definite  differ- 
ences in  the  agglutinating  power  of  the  different  sera  against  the  various  cultures  of 
streptococci,  whether  these  were  of  human  or  of  bovine  origin." 

The  bacteria  in  the  udder  of  cows  and  the  manner  in  which  they  are  dis- 
tributed in  the  different  portions  of  the  milking,  E.  vox  Freudenreich  i  Rev. 
Gen.  Lail,  3  (1904),  Nos.  18,  pp.  416-425,  pi.  1;  19,  pp.  440-44S;  20,  pp.  462-473; 
21,  pp.  492-496;  Ann.  Agr.  Suisse,  ■',  (1904),  No.  4,  pp.  121-149;  Landw.  Jahrb. 
Schweiz,  18(1904),  No.  9,  pp.  f07-433;  Centbl.  Bakt.  u.  Par.,  2.  Abt.,  13(1904), 
Nos.  9-12,  /</'•  281-291;  13-14,  pp.  407-4/7 ).— Experiments  to  determine  the  way 
in  which  bacteria  gain  entrance  to  the  udder  are  reported.  The  bacteriological 
analyses  of  a  large  number  of  samples  of  milk  from  different  cows  taken  at  varying 
times  during  the  milking  process  are  given.  It  was  found  that  the  number  of  organ- 
isms decreases  as  the  milking  proceeds.  In  a  few  cases  the  strippings contained  more 
than  the  fore  milk.  The  author  thinks  this  is  due  to  a  drop  of  liquid  having  fallen 
from  the  hand  of  the  milker,  as  milking  was  done  with  wet  hands.  Such  sudden 
increases  in  number  were  not  obtained  when  the  milking  was  done  with  dry  hands. 

Liquefying  and  nonliquefying  micrococci  were  the  most  numerous.  Lactic-acid 
forms  were  found  only  occasionally  except  in  the  case  of  one  animal,  whose  milk. 
Strippings  as  well  as  lore  milk,  contained  large  numbers.  Cows  were  fed  cultures  of 
Bacillus  prodigiosus  and  distillery  slops  and  the  milk  examined  for  the  presence  of 
the  germs  contained  in  the  slops.     The  results  were  negative. 

The  author  thinks  that  his  results  can  not  be  construed  to  favor  the  idea  of  an 
infection  of  the  udder  by  the  way  of  the  blood  or  lymph,  at  least  under  normal  con- 
ditions, but  that  they  seem  to  point  toward  the  invasion  taking  place  by  way  of  the 
external  openings  of  the  teats. — 1\  w.  woll. 

A  lactic-acid  bacterium  which  liquefies  gelatin,  F.  W.  J.  Boekhoet  and 
J.  J.  Ott  de  Vries  1  t 'entbl.  Hull.  ,1.  J'ar..  .'.  Abt.,  12  I  1904),  -V-..  19-21,  pp.  587-590).— 
The  authors  separated  a  diplococcus  from  an  American  Cheddar  cheese,  which  formed 
considerable  quantities  of  lactic  acid,  and  also  contained  a  proteolytic  and  a  rennet- 
like enzym.  In  how  far  this  bacterium  as  such,  or  through  its  enzyms,  is  of  impor- 
tance in  the  curing  of  cheese  the  authors  do  not  discuss,  further  than  stating  that  it 
appears  to  them  that  it  is  the  main  cause,  being  always  present  in  such  cheese. — 
f.  w.  WOLL. 

The  action  of  various  classes  of  bacteria  on  casein  as  shown  by  milk- 
agar  plates,  E.  G.  Hastixos  i  Centbl.  Bakl.  u.  I'm-..  2.  Abt.,  12  I  1904),  No.  19-21, 
////.  .1H0-59J). — The  formation  of  soluble  peptones  by  liquefying  bacteria,  and  of  casein 
monolactate  by  lactic-acid  bacteria,  may  he  graphically  demonstrated  by  milk-agar 
plate  cultures  inoculated  with  the  appropriate  organisms. — v.  w.  wtoll. 

Comparative  investigations  on  the  content  of  proteolytic  and  amylo- 
lytic  enzyms  in  different  kinds  of  milk,  A.  Zaitschek  and  F.  vox  Szontagh 
(Arch.  Physiol.  [Pfliiger],  104  {1904),  No.  9-12, pp.  539-549). — In  no  instance  in  these 
investigations  was  peptone,  pepsin,  trypsin,  or  a  glycolytic  ferment  found  in  human 
milk  or  in  the  milk  of  the  cow,  ass,  mare,  goat,  and  buffalo.  On  the  contrary,  in 
fresh  samples,  a  diastatic  ferment  was  invariably  met  with.  The  tests  employed  are 
described  and  some  discussion  of  the  literature  is  included. 

Homogenization  in  the  industries,  A.  Berk  i  Milch  Ztg.,  S3  (1904),  No.  41,  p. 
643). — A  brief  description  of  3  methods  of  "homogenization"  of  milk  (rendering  fat 
globules  of  uniform  minute  size  through  pressure),  for  infant  feeding  and  for  export, 
and  also  of  similar  treatment  of  substances  entering  into  the  manufacture  of  oleo- 
margarine.— f.  w.  WOLL. 

New  milk  powders,  C.  Enoch  (Milch  Ztg.,  33  (1904),  Nos.  44,  pp.  694-697;  45, pp. 
707-709;  46,  pp.  723-725).— A  general  discussion  of  the  subject,  with  illustrated 
description  of  apparatus. — f.  w.  woll. 
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On  the  causes  of  foaming  of  milk  in  separator  skimming,  J.  Siedel  and  A. 
Hesse  (Molk.  Ztg.,  18  {1904),  Nos.  36,  pp.851,  852;  37,  pp.879,  880).—  The  results  of 
experiments  made  by  the  authors  are  given  in  the  article,  showing  that  foaming  of 
the  milk  is  caused  mainly  by  small  amounts  of  casein  dissolved  by  the  lactic  acid  and 
by  the  milk  sugar  in  the  milk. 

Between  30  and  50°  C,  at  least,  foaming  increases  with  increasing  temperatures. 
Milk  containing  similar  amounts  of  total  solids,  milk  sugar,  and  nitrogenous  sub- 
stances may  give  different  amounts  of  foam  in  separating,  according  to  the  interval 
that  has  elapsed  since  milk  inn  and  the  care  with  which  the  milk  lias  been  ham  lied. 

P.  \V.  WOLL. 

Cream-thickening  substances,  F.  Reisz  (Ztschr.  Untersuch.  Nahr.  u.  Genussmtl., 
8  (1904),  No.  10,  pp.  605-607). — Two  substances  of  similar  chemical  composition  were 
sold  on  the  Berlin  milk  market  for  use  in  thickening  heated  cream,  viz,  Grossin  and 
a  lime-sugar  solution.  Chemical  analyses  showed  both  to  contain  10.5  per  cent  of 
cane  sugar  and  5.6  per  cent  of  lime  per  100  cc.  They  are,  therefore,  identical  with 
the  so-called  viscogen  (sucrate  of  lime)  devised  by  Babcock  and  Russell  for  restoring 
the  viscosity  of  pasteurized  cream  (E.  S.  R.,  9,  p.  181).  The  author  argues  against  the 
use  of  these  substances  in  cream  or  milk. — f.  w.  woll. 

Taylor's  absorption  process  for  butter  making  (Jour.  Franklin  Lint.,  158 
(1904),  No.  3,  pp.  233-235).— The  committee  of  the  Franklin  Institute  having  under 
investigation  the  merits  of  the  Taylor  butter-making  process  reports  that  this  process 
is  a  simple  and  inexpensive  means  of  separating  rapidly  the  fatty  portion  of  sweet 
cream  from  the  watery  portion. 

The  watery  portion  is  absorbed  by  heavy  sheets  of  blotting  paper  supported  upon 
absorptive  material  like  Turkish  toweling.  The  watery  constituents  pass  readily 
through  the  blotting  paper  and  are  taken  up  by  the  absorptive  pads,  while  the  fatty 
portion  forms  a  layer  on  the  surface  and  may  be  removed,  and  salted  and  worked 
like  ordinary  churned  butter.  It  is  stated  that  patents  have  been  granted  in  the 
United  States,  Canada,  England,  France,  and  Germany  for  this  process.  The  com- 
mittee reports  that  an  analysis  of  this  fatty  layer  showed  79.49  per  cent  of  fat  and 
2.55  per  cent  of  casein,  and  that  the  fatty  layer  is  very  palatable  when  fresh  but  does 
not  keep  well  unless  salted  and  worked. 

An  analysis  of  the  salted  and  worked  butter  showed  82.95  per  cent  of  fat  and  1.15 
ptr  cent  of  casein,  and  a  Reichert-Meissl  number  of  30.31.  The  John  Scott  Legacy 
Medal  and  Premium  was  awarded  the  inventor. 

A.  new  method  of  making  butter,  F.  J.  Lloyd  (Jour.  British  Dairy  Farmers' 
Assoc,  18  (1904),  pp.  136-139). — Instead  of  using  water  for  washing  butter,  the  author 
used  separator  skim  milk  which  had  been  twice  pasteurized.  Salted  and  unsalted 
samples  prepared  in  this  manner  contained,  respectively,  11.35  and  13.14  per  cent  of 
water,  the  former  containing  only  '  as  many  bacteria.  The  author  considers  that 
the  results  are  sufficiently  interesting  to  warrant  his  calling  the  attention  of  butter 
makers  who  have  a  poor  water  supply  to  this  simple  method  of  overcoming  the 
difficulty,  and  states  that  the  experiments  are  being  repeated  at  the  British  Dairy 
Institute. 

The  butter  tests  of  1903,  W.  C.  Brown  (Jam.  British  Dairy  Farmers'  Assoc,  IS 
(1904),  pp.  122-135). — Two-days  tests  of  59  cows,  on  the  average,  have  been  made 
at  the  dairy  show  each  year  for  8  years.  Summarized  data  for  this  period  and  more 
detailed  data  for  1903  are  given  in  this  article. 

Average  differences  between  the  yields  of  butter  as  determined  by  churning  tests 
and  the  yields  of  fat  as  determined  from  analyses  are  also  tabulated. 

Investigations  of  Dutch  butter,  Groszmann  and  Meinhard  (Ztschr.  Untersuch. 
Nahr.  u.  Genussmtl.,  8  (1904),  No.  4,  pp.  237-243).  —The  authors  refer  to  Van  Rijn's 
examination  of  Dutch  butter  (E.  S.  R.,  14,  p.  81),  and  maintain  that  Dutch  export- 
ers of  oleomargarine  have  taken  advantage  of  the  low  results  for  Reichert-Meissl 
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numbers  of  pure  butter  published  by  this  investigator,  and  have  sold  butter  contain- 
ing as  much  as  30  per  cent  of  foreign  fats  as  pure. 

They  recommend  that  the  Reichert  number  should  be  supplemented  by  other 
methods  of  examination  in  pronouncing  upon  the  purity  of  butter,  viz,  the  refrac- 
tometer,  saponification,  and  iodin  numbers,  Juckenack's  method  of  determining  the 
molecular  weight  of  the  nonvolatile  fatty  acids  (E.  S.  R.,  16,  p.  332),  and  Bomer's 
phytosterin  acetate  method  for  the  determination  of  the  presence  of  vegetable  fats. 
A  number  of  pure  commercial  samples  of  butter,  as  well  as  of  adulterated  butter, 
were  examined  by  the  authors,  the  results  being  given  in  the  paper. — p.  w.  woll. 

On  the  value  of  the  Reichert-Meissl  number  in  butter  analysis,  M.  Siegpeld 
(Molk.  Ztg.,  18  (1904),  No.  .'1,  pp.  481-483).— The  results  of  determinations  of  the 
Reichert  number  of  butter  in  2  Ost-Friesian  creameries  for  4  and  5  years,  respectively, 
and  of  that  produced  in  7  other  creameries  for  2  years  each  are  given  in  this  paper. 
On  account  of  the  time  of  calving,  coining  in  general  in  the  spring,  in  the  region  in 
which  the  creameries  are  located,  the  Reichert  numbers  obtained  were  highest  in 
the  spring  and  lowest  in  the  fall,  goin^j  repeatedly  down  to  21  and  20,  and  once,  in 
November,  even  to  19.9.  The  author  warns  against  a  too  rigid  interpretation  of  the 
Reichert  number  as  indication  or  proof  of  the  purity  of  samples  of  butter. — p.  \v. 

WOLL. 

A  case  of  abnormal  butter,  A.  Reinsch  (Ztschr.  Untermch.  Nahr.  u.  Genussmtl., 
8  i  W04),  No.  8, pp.  505-508). — The  article  gives  the  results  of  theanalysisof  asample 
of  butter  fat  obtained  from  the  milk  of  five  Holstein  cows  in  good  health,  fed  6  to  8 
lbs.  potato  pulp  and  f  to  1  II >.  rice  polish  per  head  daily,  besides  pasture.  The 
refractometer  number  of  the  fat  was  —2.5,  the  Reichert-Meissl  number  19.7,  saponi- 
fication number  213.9,  molecular  weight  of  the  nonvolatile  acids  269.2,  new  butter 
number  (Polenske)  1.3.  No  reaction  for  sesame  oil  was  obtained.  The  high  molec- 
ular weight  of  the  insoluble  fatty  acids  accompanying  the  low  Reichert  number  is 
especially  noteworthy. — P.  w.  woll. 

Report  on  Swedish  butter  exhibits,  1903,  N.  Engstrom  (Meddel.  K.  Landibr. 
Slyr.  [Sweden],  1904,  No.  92,  pp.  69). — The  report  contains  the  usual  summary  of  the 
scorings  of  the  tubs  of  butter  exhibited  by  Swedish  creameries  during  the  year  1903, 
ami  also  the  proceedings  of  the  annual  meeting  for  the  award  of  prizes. 

Papers  on  the  following  subjects  were  read  at  this  meeting:  A  Trade-mark  for 
Swedish  Export  Butter,  by  N.  Engstrom;  On  County  Butter  Exhibits  and  Their 
Relation  tothe  State  Exhibits,  by  <J.  Liljhagen;  Some  Causes  of  Lack  of  Uniformity 
in  Butter,  by  N.  Landberg;  What  Importance  has  Thorough  Cooling  for  the  Quality 
of  Butter,  and  How  May  It  Best  be  Obtained,  by  E.  Waller;  A  Uniform  Net  Weight 
for  Export  Butter,  by  P.  Rundgren. 

The  results  of  analyses  of  skim  milk  and  buttermilk  from  Swedish  creameries  dur- 
ing 1903  are  given  at  the  close  of  the  report.  The  average  fat  content  of  skim  milk 
from  pasteurized  milk  (409  samples)  was  0.11  per  cent  and  from  raw  milk  (517 
samples)  0.13  per  cent;  the  average  per  cent  of  fat  in  the  buttermilk  (301  samples) 
was  0.55  per  cent,  practically  the  same  fat  content  being  obtained  in  the  case  of 
buttermilk  from  pasteurized  and  from  raw  milk.  The  total  loss  of  fat  in  the  skim 
milk  and  the  buttermilk  per  100  kg.  milk  was  145  gm.  and  164  gm.,  for  pasteurized 
and  raw  milk,  respectively. — f.  w.  woll. 

A  review  of  the  dairy  industry,  M.  A.  O'Callaghan  (  Agr.  Gaz.  New  South  Wales, 
15  (1904),  No.  9,  pp.  866-88'/). — This  article  contains  statistics  on  the  exportation  of 
butter  from  New  South  Wales,  and  numerous  suggestions  regarding  the  improvement 
of  the  dairy  industry  in  that  country  and  the  shipment  of  dairy  products.  The  but- 
ter shipped  to  England  during  the  year  ended  June  30,  L904,  exceeded  15,1)00,000  lbs. 

Examination  of  a  sample  of  oleomargarine  containing  ammonia,  K. 
Fischer  and  O.  Grunert  (Ztschr.  Untermch.  Nahr.  u.  Genussmtl.,8  (1904),  No.  7,  pp. 
414-416). — The  ammonia  present,  amounting  to  0,017  gm.   in  100  gm.,  apparently 
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came  from  some  substance  added  in  the  process  of  manufacture,  probably  carbonate 
of  ammonia,  because  of  the  use  of  the  oleomargarine  in  pastry  making. — f.  w.  woll. 

Parchment  paper  containing-  boric  acid,  K.  Fischer  (Ztschr.  Untersuch.  Nahr. 
a.  Genu8smtl.,  8  (1904),  No.  7,  p.  417). — Only  17  samples  of  parchment  paper  out  of 
a  total  of  124  samples  examined  by  the  author  were  found  entirely  free  from  boric 
acid  or  borates.  One  hundred  and  one  samples  gave  a  strong  reaction  and  6  samples 
a  faint  reaction  for  boric  acid. 

Four  samples  examined  quantitatively  contained  from  0.384  to  1.130 gm.  of  boric 
acid  per  100  gm.  of  paper.  It  is  shown  that  parchment  paper  of  this  kind  may  con- 
taminate oleomargarine  (or  butter)  which  is  wrapped  therein  to  such  an  extent  that 
the  outside  layers  of  the  same  will  give  a  decided  reaction  for  boric  acid. — f.  w. 
woll. 

The  relation  of  bacteria  to  the  flavors  of  Cheddar  cheese,  L.  A.  Rogers 
(U.S.  Dept.  Agr.,  Bureau  of  Animal  Industry  I!»/.  62,  j>j>.  38,  fig.  1). — The  physical  and 
chemical  changes  taking  place,  in  the  ripening  of  cheese  and  the  causes  of  these 
changes  are  discussed  and  concisely  summarized.  The  appended  bibliography  fur- 
nishes references  to  21  articles  used  in  this  review.  In  addition  considerable  experi- 
mental work  is  reported,  the  results  of  which  are  stated  briefly  by  the  author  in  his 
summary  of  the  bulletin  as  follows: 

"  In  this  paper  are  given  the  results  of  bacteriological  investigations  made  on  three 
pairs  of  duplicate  cheeses;  one  cheese  of  each  pair  was  held  at  a  low  temperature  (8 
to  12°  C. )  and  one  at  a  comparatively  high  temperature  (23°  C. ).  In  all  cases  the 
high-temperature  cheeses  ripened  rapidly  and  soon  developed  a  strong  overripe 
flavor,  while  the  low-temperature  cheeses  ripened  slowly  and  retained  an  agreeable 
flavor  for  a  long  time.  The  bacteria  in  the  high-temperature  cheeses  decreased  rap- 
idly, and  before  the  cheeses  were  thoroughly  ripened  had  reached  unimportant 
numbers.  The  increase  in  amids  and  ammonia  continued  after  the  bacteria  had 
nearly  disappeared.  In  the  low-temperature  cheeses  the  decrease  of  the  bacteria 
was  slower  and  more  gradual,  but  continued  until  the  number  present  was  compara- 
tively small.     There  was  no  increase  in  bacteria  in  any  cheese  at  any  time. 

"The  total  bacteria  was  made  up  almost  entirely  of  bacteria  of  the  lactic  class. 
In  one  pair  of  cheeses,  at  least,  this  included  a  lactic-acid-forming  bacterium,  lique- 
fying gelatin  very  slowly  and  bringing  about  a  slight  proteolysis  of  casein  in  milk  if 
the  acid  was  neutralized.  Gelatin-liquefying  bacteria  were  present  during  the  first 
few  days  of  the  ripening  in  considerable  numbers;  after  a  rapid  initial  decline  they 
persisted  in  comparatively  small  numbers,  but  in  the  course  of  time  usually  disap- 
peared almost  entirely.  In  all  cases  the  high  initial  number  was  made  up  almost 
entirely  of  a  coccus  forming  on  gelatin  small,  round  colonies  with  a  saucer-shaped 
liquefaction.  There  was  no  differentiation,  qualitative  or  quantitative,  in  the  bacteria 
that  could  account  for  the  marked  differences  which  existed  between  the  high  and 
the  low  temperature  cheeses. 

"  Autodigestions  of  these  cheeses  at  different  periods  of  the  ripening,  made  in  a 
way  that  excluded  the  action  of  organisms  without  inhibiting  the  activity  of  the 
enzyms,  indicated  that — 

"  (1)  In  the  fresh  cheeses  bacterial  enzyms  were  present  in  amounts  sufficient  to 
produce  only  a  slight  increase  in  the  amids  and  ammonia. 

"  (2)  In  the  ripe  cheeses  bacterial  enzyms  were  present  in  quantities  sufficient  to 
produce  a  marked  increase  in  amids  and  ammonia.     This  was  true  of  all  the  cheeses. 

"(3)  Bacterial  enzyms  were  formed  at  an  earlier  period  and  in  greater  quantity 
in  the  high-temperature  cheeses  than  in  the  cheeses  ripened  at  a  low  temperature. 

'"Certain  of  the  liquefying  bacteria  were  able  to  secrete  proteolytic  enzyms,  which, 
when  added  to  sterile  water  suspensions  of  cheese,  caused  a  marked  increase  in  the 
annOs  and  ammonia.     A  lactic-acid  bacterium  which  was  able  to  digest  neutralized 
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milk  did  not  secrete,  under  these  conditions,  sufficient  enzym  to  change  appreciably 

the  amount  of  soluble  nitrogenous  constituents  of  cheese  extract." 

Report  of  investigations  into  some  faulty  dairy  produce,  T.  A.  Coward 
(Univ.  Leeds  and  Yorkshire  Council  Agr.  Ed.  [Pamphlets]  41,  1904,  pp.  12;  42,  1904, 
pp.  8;  abs.  in  Jour.  lid.  Agr.  [London],  11  (1904),  No.  6,  pp.  364-367).— Report  No. 
41  is  a  technical  account  and  No.  42  a  more  popular  account  of  investigations  con- 
cerning slimy  and  greasy  cheese,  dirty-looking  or  gray  spots  throughout  the  interior 
of  cheese  accompanied  by  a  more  or  less  soapy  flavor,  and  a  tainted  or  off-flavored 
butter. 

From  the  slimy  exterior  of  cheese  10  micro-organisms  were  isolated,  the  following 
6  of  which  were  believed  to  be  instrumental  in  causing  the  trouble:  A  gray  mold 
(Mucor  mucedo);  a  chocolate-colored  mold,  probably  a  species  of  Chaetomium;  an 
orange  color-producing  micro-organism  (Micrococcus  olens);  a  greenish-yellow,  color- 
producing  micro-organism  (-If.  mucilaginosus  var.  chlorinus);  a  pink  color-producing 
micro-organism  (.1/.  carnicolor) ;  and  a  brown  color-producing  micro-organism  (Bac- 
terium brunneum  or  Bacillus  brunneus). 

The  characteristics  of  these  micro-organisms,  as  observed  in  pure  cultures,  are 
described  and  their  probable  order  of  appearance  is  discussed.  As  a  means  of  pre- 
vention the  application  of  a  solution  of  borax  or  of  powdered  borax  is  recommended. 
The  removal  of  the  slime  caused  by  the  mold  and  chromogenic  bacteria  may  be 
accomplished  by  the  application  of  small  quantities  of  methylated  spirits. 

The  flora  of  a  faulty  cheese  was  found  to  include,  among  other  organisms,  Mucor 
erectus  and  putrefying  bacteria,  which  were  considered  responsible  for  the  bad  flavor 
and  gray  spots.  The  source  of  the  putrefying  bacteria  was  believed  to  be  the  feeding 
cakes  used. 

The  tainted  flavor  in  butter  was  believed  to  be  due  to  a  putrefying  bacterium  and 
a  species  of  Sarcina,  and  the  sharp  penetrating  odor  due  to  an  acid-producing  bacillus 
of  the  lactic-acid  type.  It  was  found  that  neither  of  the  bacteria  producing  the  bad 
flavor  produced  more  than  a  trace  of  free  lactic  acid,  hence  the  immediate  and  rapid 
acidification  of  the  cream  would  retard  or  prevent  the  development  of  these  micro- 
organisms when  present.  The  species  of  Sarcina  resembling  Sarcina  flava  was  found 
in  sour  paste. 

On  discoloration  of  cheese  by  metals,  especially  by  copper,  M.  Siegfeld 
(Molk.  /!</.,  18  (1904),  No.  30,  pp.  705-707). — A  supplementary  article  to  a  previous 
paper  by  the  author  on  this  subject  (E.  S.  R.,  14,  p.  489),  giving  a  number  of  ref- 
erences and  methods  of  examination  of  cheese  for  heavy  metals. — f.  w.  woll. 

United  States  and  State  standards  for  dairy  products,  1904  (  U.  S.  Dej  t. 
Agr.,  Bureau  of  Animal  Industry  Oirc.  i'.t,  pp.  2). — Standards  for  dairy  products  as 
proclaimed  by  the  Secretary  of  Agriculture  and  as  established  by  law  in  the  several 
States  are  given  in  tabular  form. 

The  application  of  refrigerating  machinery  to  modern  dairy  practice,  L.  M. 
Douglas  (Jour.  British  Dairy  Farmers'  Assoc,  18  (1904),  PP-  23-36).— A.  general  pres- 
entation of  this  subject. 

VETERINARY  SCIENCE  AND  PRACTICE. 

Handbook  of  pathogenic  micro-organisms,  VY.  Kolle  and  A.  Wabsermann 
(Handbuch  der  pathogenen  Mikroorganismen.  .Tina:  Gustav  Fischer,  1903,  vol.  1,  pp. 
IV  +  1045,  pis.  3,  figs.  376;  1903,  vol.  2,  pp.  951,  pi.  1,  figs.  60;  1903,  vol.  3,  pp.  941, 
pi.  l,figs.  50;  1904,  vol.  4,  pp.  1354,  pi.  l,figx-  14)-—  This  treatise  is  the  largest  and 
most  elaborate  one  in  existence  concerning  the  morphology  and  biology  of  patho- 
genic micro-organisms  as  a  whole,  including  bacteria,  fungi,  and  protozoa.  The  4 
volumes,  which  constitute  a  series,  are  edited  bv  Professors  Kolle  and  Wassermann, 
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and  contain  special  articles  by  a  large  number  of  well-known  authorities  on  various 
subjects. 

Volume  1  contains  a  general  account  of  tbe  historical  development  of  the  doctrine 
of  infection,  immunity,  and  prophylaxis  together  with  a  discussion  of  the  general 
morphology  and  biology  of  pathogenic  micro-organisms,  nature  of  infection,  mixed 
infection,  bacterial  toxins,  transmission  of  infectious  diseases,  bacteriological  methods, 
lower  pathogenic  fungi,  malarial  parasites,  hemoglobinuria  of  cattle,  and  pathogenic 
protozoa.  Volume  2  is  occupied  with  exhaustive  accounts  of  anthrax,  tuberculosis, 
fowl  cholera,  hemorrhagic  septicemia,  tetanus,  blackleg,  malignant  edema,  braxy, 
glanders,  actinomycosis,  and  various  diseases  which  chiefly  affect  man. 

Volume  3  includes  discussions  of  swine  plague,  hog  cholera,  swine  erysipelas, 
pleuro-pneumonia,  contagious  coryza,  mouse  typhoid,  pseudotuberculosis,  calf  dys- 
entery, infectious  abortion,  infectious  vaginitis,  fowl  plague,  and  numerous  related 
human  diseases.  Volume  4  contains  a  general  discussion  of  the  prophylaxis  of 
infectious  diseases,  disinfection,  natural  immunity,  protective  vaccination,  theories 
of  immunity,  antitoxic  and  bactericidal  sera,  specific  precipitins,  agglutinins,  and 
special  accounts  of  the  methods  of  producing  immunity  in  a  large  number  of  diseases 
of  man  and  animals. 

Hemagglutinins,  A.  Bexheft  {Arch.  Physiol.  [Pfluger],  104  (1904), No.  3-4,  pp. 
235-24®)- — A  brief  review  is  given  of  the  literature  relating  to  this  subject.  The 
author  conducted  a  number  of  experiments  with  normal  blood  serum  from  cattle  and 
swine.  During  these  experiments  it  was  found  that  by  using  the  proper  quantity  of 
swine  blood  all  substances  which  agglutinated  blood  corpuscles  of  hogs  could  be 
removed  from  normal  blood  serum  of  cattle.  This  removal  of  the  hemagglutinins 
from  cattle-blood  serum  requires  uniformly  the  same  quantity  of  swine  blood. 

It  was  found  impossible  by  means  of  physiological  salt  solution  to  extract  from  the 
agglutinated  swine-blood  corpuscles  hemagglutinins  which  would  in  turn  agglutinate 
fresh  hog  corpuscles.  From  these  results  it  is  concluded  that  in  normal  cattle-blood 
serum  there  exists  a  special  substance  which  has  the  power  of  agglutinating  the  blood 
corpuscles  of  hogs,  and  that  this  substance  becomes  chemically  combined  with  the 
red  blood  corpuscles  of  swine,  otherwise  it  could  be  again  extracted  by  means  of  a 
physiological  salt  solution. 

Influences  of  ingestion  of  bacteria  and  bacterial  products  on  the  prop- 
erties of  blood  serum,  A.  Tchitchkine  (Ann.  Inst.  Pasteur,  18  (1904),  No.  9,  pp. 
576-586). — The  literature  relating  to  this  subject  is  briefly  reviewed.  The  author's 
experiments  were  made  on  adult  and  young  rabbits.  The  rabbits  were  fed  bran  and 
green  herbage  in  summer  and  bran  with  carrots  in  winter.  In  order  to  change  the 
bacterial  contents  of  the  intestines  as  far  as  possible  mixtures  of  milk  and  bran  were 
fed.  After  accustoming  the  rabbits  to  the  conditions  of  the  experiments  they  were 
fed  various  quantities  of  typhoid  bacilli  with  their  ordinary  rations. 

It  was  found  during  these  experiments  that  the  serum  of  adult,  normal  rabbits  as 
well  as  that  of  young  rabbits  frequently  possesses  feeble  agglutinating  properties 
toward  the  typhoid  bacillus.  No  disease  resembling  typhoid  can  be  produced  in 
rabbits  by  feeding  them  typhoid  bacilli.  The  ingestion  of  large  quantities  of  these 
organisms,  however,  influences  to  a  considerable  extent  the  properties  of  the  blood 
serum.  The  presence  of  agglutinins  and  precipitins  is  noted  after  such  treatment. 
The  serum  then  possesses  considerable  preventive  properties  as  regards  typhoid  fever. 
The  ingestion  of  typhoid  bacilli  killed  by  heat  gives  similar  results,  but  the  changes 
in  the  blood  serum  are  less  pronounced. 

The  further  differentiation  of  flagellar  and  somatic  agglutinins,  H.  G. 
Beyer  and  A.  L.  Reach  (Jour.  Med.  Research,  12  (1904),  No.  3,  pp.  313-328).— 
Experiments  were  carried  out  by  the  authors  in  attempting  to  determine  any  possible 
differences  between  the  agglutinins  obtained  from  the  flagella  and  the  bodies  of 
typhoid  and  hog-cholera  bacilli.     Rabbits  were  used  as  experimental  animals. 
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In  these  experiments  it  was  found  that  the  flagellar  and  somatic  agglutinins  and 
other  agglutinable  substances  of  the  hog-cholera  bacillus  may  be  successfully  differ- 
entiated by  the  application  of  heat.  The  somatic  agglutinin  of  the  serum  and  the 
flagellar  agglutinable  substance  of  the  hog-cholera  bacillus  are  considerably  influence  1 
by  exposure  to  a  temperature  of  70°  C.  for  a  period  of  20  minutes. 

A  somewhat  higher  temperature  is  required  in  differentiating  the  flagellar  and 
somatic  bodies  of  the  hog-cholera  bacillus  than  is  necessary  for  separating  the  same 
bodies  in  the  typhoid  bacillus.  While  a  temperature  of  70°  0.  is  sufficient  to  destroy 
the  agglutinating  power  of  motile  hog-cholera  bacilli,  this  degree  of  heat  does  not 
affect  their  power  of  producing  flagellar  agglutinins  in  the  animal  body. 

General  pathology  of  domesticated  animals,  C.  Cadeac  (Pathologie  giniral  des 
animaux  domestiques.  Paris:  J.  />.  Baill&n  &  Sons,  1904, 2.ed.,  pp.  X-\-  ./•/.',  figs.  37). — 
In  this  volume,  which  constitutes  the  first  of  a  series  under  the  title  of  veterinary 
encyclopedia,  various  matters  concerned  with  the  general  pathology  of  animals  are 
discussed. 

The  subjects  treated  in  the  volume  include  the  definition  of  disease  in  general;  the 
influence  of  heredity,  age,  constitution,  and  other  properties  of  the  organism  upon 
the  course  of  the  disease,  and  also  the  influence  of  environment,  animal  parasites,  and 
bacteria  upon  the  production  of  disease.  A  general  discussion  is  also  presented  of 
symptomatology  and  functional  disturbances. 

Report  of  the  veterinary  department  of  the  Minnesota  State  Board  of 
Health,  1903,  S.  D.  Brimhall,  F.  F.  Wesbrook,  and  H.  M.  Bracken  (St.  Paul: 
Pioneer  Press  Co.,  1903,  pp.  404,  pis.  15). — This  report  covers  the  veterinary  work  of 
the  Minnesota  State  Board  of  Health  from  August  1,  1900,  to  May  1,  1903.  During 
this  period  detailed  experimental  studies  and  observations  were  made  on  a  consider- 
able variety  of  animal  diseases.  Copies  are  given  of  recent  laws  in  Minnesota  regard- 
ing the  control  of  animal  diseases. 

Bovine  tuberculosis  was  studied  in  some  detail  (pp.  26-54).  As  a  result  of  the 
extensive  application  of  tuberculin  tests  to  dairies  it  is  suggested  that  compulsory 
testing  of  dairy  herds  would  be  continued  only  on  condition  that  some  means  be 
provided  by  which  dairymen  may  replenish  their  herds  with  tested  cattle,  and  that 
no  dairyman  be  permitted  to  sell  milk  from  a  herd  containing  any  untested  cows. 
Glanders  received  considerable  attention  from  the  State  board  of  health  (pp.  54-61). 
Attention  was  called  to  the  insidious  nature  of  glanders  and  the  danger  of  infection 
of  other  horses  as  well  as  human  attendants  from  the  presence  ox  one  glanderous 
animal. 

In  a  study  of  hog  cholera  (pp.  62-82)  many  data  were  obtained  regarding  the  con- 
ditions under  which  this  disease  prevails  most  extensively.  In  certain  cases  of  this 
disease  it  was  found  possible  to  isolate  Bacillus  suisepticus  from  the  lungs  and  spleen, 
and  B.  cholerse  mis  and  B.  coli  communis  from  the  spleen,  as  well  as  P>.  coli  communis 
from  the  kidneys.  It  is  concluded  from  a  study  of  this  disease  that  the  association 
of  swine  plague  and  hog  cholera  bacilli  is  of  common  occurrence,  and  that  swine 
plague  bacilli  may  be  the  only  organism  demonstrable  in  the  initial  stages  of  some 
cases.  In  one  case  hog  cholera  bacilli  were  found  in  salted  pork  which  caused 
severe  digestive  disturbances  in  human  beings.  Notes  are  also  given  on  trichinosis 
(pp.  83-85)  and  various  hog  diseases  of  uncertain  origin  (pp.  86-88). 

Hemorrhagic  septicemia  in  cattle  receives  a  thorough  consideration  (pp.  89-115). 
The  authors  investigated  91  outbreaks  of  this  disease  in  cattle  in  a  number  of  herds 
including  2,850  animals.  The  mortality  was  above  95  per  cent.  The  chief  lesions 
as  shown  post-mortem,  are  small  and  large  hemorrhagic  areas  in  the  subcutaneous 
tissues,  muscles,  and  throughout  the  internal  organs.  From  cases  of  the  disease 
B.  boviaepticus  was  isolated  and  was  shown  to  be  pathogenic  for  rabbits  and  cattle. 
In  controlling  the  disease  no  medicinal  treatment  is  of  avail.    The  dead  animals  must, 
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be  destroyed  and  diseased  ones  isolated.     Brief  notes  are  also  given  on  anthrax, 

blackleg,  actinomycosis,  malignant  catarrh,  and  other  diseases  of  cattle  (pp.  116-141). 

Meningitis  in  horses,  cattle,  sheep,  and   hogs  was  studied  quite  extensively  (pp. 

142-171).     Asa  result  of  tins  investigation  no  significant  lesions  were  found  in  any 

of  the  animals  except  in  the  central  nervous  system.  The  meninges  of  both  the 
spinal  cord  and  brain  were  uniformly  congested.  In  9  horses  which  were  examined 
bacteriologically,  the  diplococcus  of  pneumonia  was  found  in  considerable  abundance. 
There  seems  to  be  no  satisfactory  treatment  for  this  disease. 

The  authors  also  discuss  cornstock  disease,  sheep  scab,  other  sheep  diseases,  the 
inspection  of  meat,  milk,  and  cheese,  rabies  and  other  diseases  of  the  horse  (pp. 
172-263).  The  seasonal  distribution  of  rabies  is  discussed  and  notes  are  given  on  the 
prevalence  of  the  disease  among  animals  and  also  on  the  Pasteur  treatment.  This 
method  of  treatment  is  considered  very  effective  and  the  establishment  of  the  Pasteur 
Institute  in  Minnesota  is  recommended. 

The  subject  of  swamp  fever  in  horses  was  studied  extensively  (pp.  264-374).  The 
distribution  and  history  of  this  disease  are  discussed  in  connection  with  detailed 
notes  on  the  symptoms  as  observed  in  numerous  outbreaks  in  Minnesota  and  Canada. 
The  disease  is  of  a  chronic  nature  characterized  by  progressive  emaciation  and 
anemia.  It  is  usually  fatal,  the  mortality  being  about  80  per  cent.  The  means  of  its 
spread  are  thus  far  not  understood.  From  21  post-mortem  examinations  B.  equisep- 
ticus  was  obtained  in  17  cases  and  this  organism  appears  to  be  more  virulent  for 
rabbits  than  any  other  known  to  the  authors.  B.  equisepiicus  is  considered  as  being 
the  pathogenic  cause  for  swamp  fever.  In  6  other  cases  B.  pyrogenes  equinus  was 
also  demonstrated.  The  pathology  of  swamp  fever  appears  also  to  be  a  septicemia 
accompanied  by  a  great  destruction  of  the  red  blood  corpuscles. 

Report  on  the  operations  of  the  veterinary  sanitary  service  of  Paris  and 
the  department  of  the  Seine  for  the  year  1903,  H.  Martel  (Rapport  sur  les 
operations  du  service  veterinaire  sanitaire  de  Paris  et  du  department  de  la  Seine  pendant 
Vannee  1903.  Paris:  Jehlen  &  LetjvMlon  [19041,  PP'-  1-0). — This  report  is  chiefly 
occupied  with  a  discussion  of  the  means  of  combating  the  contagious  diseases  of 
animals  and  the  means  of  inspection  of  meat  and  other  animal  products.  The  dis- 
eases ordinarily  detected  during  the  inspection  of  animals  in  stock  yards  at  the  public 
abattoirs  at  Paris  are  foot-and-mouth  disease,  glanders,  tuberculosis,  hog  cholera, 
anthrax,  sheep  pox,  swine  erysipelas,  and  blackleg. 

A  detailed  account  is  presented  of  the  frequency  of  occurrence  and  the  clinical 
symptoms  of  rabies  in  dogs  and  other  animals.  The  author  recommends  that  the 
sanitary  police  should  be  empowered  to  capture  or  destroy  all  homeless  dogs.  This 
is  considered  a  necessity  in  combating  rabies  upon  a  successful  basis.  During  the 
year  1903,  foot-and-mouth  disease  appeared  to  be  on  the  decline  in  the  number  of 
cases  which  were  observed.  It  is  not  believed  that  the  disease  has  been  spread  in 
large  stock  markets  like  the  Villette  market  to  the  extent  which  has  sometimes  been 
supposed.  A  better  organization  of  the  sanitary  police  is  recommended  for  the  con- 
trol of  this  disease. 

Detailed  statistics  are  presented  concerning  the  prevalence  of  tuberculosis  as  deter- 
mined by  inspection  of  cows  and  inspection  of  meat  at  the  public  abattoirs.  Partic- 
ular attention  was  given  to  an  investigation  of  mammary  tuberculosis.  Among  853 
tuberculous  cows  35  were  found  to  be  suffering  from  this  form  of  the  disease.  It  is 
believed,  however,  that  this  percentage  is,  perhaps,  below  that  which  actually  exists. 
During  these  investigations  2 cases  of  primary  tuberculosis  of  the  udder  were  observed. 
The  milk  from  cases  of  mammary  tuberculosis  was  shown  to  be  virulent  even  in 
minute  doses. 

Notes  are  given  on  the  distribution  and  pathology  of  glanders.  The  value  of  mallei* 
is  believed  by  the  author  to  be  somewhat  overestimated.    G  reater  care  in  the  control  of 
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glanderous  horses  is  recommended  in  order  to  check  this  disease.     Uriel'  notes  are  also 
given  on  anthrax,  hog  cholera,  and  other  infectious  diseases. 

Annual  report  of  the  veterinary  surgeon  to  the  corporation  of  the  city  of 
Glasgow  for  1903,  A.  M.  Trotter  (  Ann.  Rpt.  Vet.  Surg.  [Glasgow],  1903,  pp.  /:  >.- 
The  author  presents  statistics  regarding  the  number  of  animals  slaughtered  in  Glasgow 
during  the  year  under  report,  the  production  of  home  meat,  inspection  of  meat, 
examination  of  imported  meat  at  various  localities,  horse  slaughterhouse,  veterinary 
attendants  on  horses,  hospital  meat  and  milk  contract,  and  the  inspection  of  milch 
cows  and  cattle. 

Various  statistical  matters  are  presented  by  means  of  tables  and  systems  of  curves. 
In  the  author's  opinion  based  on  meat  inspection,  about  89  per  cent  of  cattle  affected 
with  tuberculosis  acquired  the  disease  through  inhalation  of  tubercle  bacilli  into  the 
lungs.  Attention  is  therefore  called  to  the  danger  of  allowing  tuberculous  cattle 
even  in  the  early  stages  of  the  disease  to  remain  in  contact  with  healthy  animals. 

Annual  report  of  the  Royal  Hungarian  Veterinary  Academy,  F.  Hutyra 
(Magyar  Kir.  Mint.  Foisk.  Evkon.  1903-4,  pi>.  196). — Notes  are  given  on  the  publica- 
tions of  various  members  of  the  faculty  of  this  institution,  on  the  courses  of  instruc- 
tion, and  on  the  diseases  studied  at  clinics  and  on  other  occasions. 

Annual  report  of  the  civil  veterinary  department,  Bengal  (Ann.  Rpt.  Civ.  Vet. 
Dept.,  Bengal,  and  Bengal  Vet.  Co/.,  1903-4,  pp.  15). — Brief  notes  are  given  on  vet- 
erinary dispensaries  in  various  parts  of  Bengal  as  well  as  on  various  animal  diseases 
particularly  glanders  and  rinderpest.  A  brief  report  is  also  made  on  the  work  of 
the  Bengal  Veterinary  College  for  the  year  190.*-!— 1. 

Annual  report  on  investigations  in  the  field  of  veterinary  medicine,  Ellen- 
berger  et  al.  (Jahresber.  Leist.  Geb.  Vet.  Med.,  23  1 1903),  pp.  315). — As  usual  in  these 
reports  the  chief  results  obtained  in  veterinary  investigations  in  various  lines  are 
briefly  outlined  and  classified  according  to  the  nature  of  the  subject.  The  report 
covers  investigations  on  all  lines  of  infectious  diseases,  pathology,  poisoning  from 
various  sources,  therapeutics,  materia  medica,  anatomy,  histology,  physiology, 
dietetics,  animal  breeding,  veterinary  jurisprudence,  animal  insurance,  meat  and 
milk  inspection,  veterinary  police,  etc. 

Report  on  health  of  animals,  J.  G.  Rutherford  et  al.  (  Eztr.from  A  mi.  Rpt.  Dept. 
Ayr.  Canada,  1903,  pp.  103,  pis.  10). — The  organization  of  the  veterinary  service  in 
the  Dominion  of  Canada  is  outlined,  and  an  account  is  presented  of  the  various  lines 
of  work  which  have  been  undertaken.  Hog  cholera  still  prevails  to  a  serious  extent 
in  certain  parts  of  Ontario.  In  the  control  of  tuberculosis  it  was  found  best  to  dis- 
continue  the  official  testing  in  Europe  of  cattle  intended  to  be  exported  to  Canada, 
and  to  adopt  instead  of  this  plan  the  testing  of  such  animals  after  their  arrival  at  the 
Canadian  quarantine  station. 

Glanders  is  still  a  serious  disease  in  various  parts  of  Canada  and  has  made  its 
appearance  in  Yukon  Territory.  A  description  is  given  of  the  Canadian  method  of 
procedure  in  controlling  this  disease.  Experiments  for  the  purpose  of  determining 
the  cause  of  Pictou  cattle  disease  have  been  continued,  and  considerable  evidence 
has  been  obtained  to  show  that  the  disease  is  due  to  eating  Senecio  jacobsea.  Notes 
are  also  given  on  a  number  of  animal  diseases,  including  actinomycosis,  anthrax, 
blackleg,  sheep  scab,  mange  in  cattle  and  horses,  swamp  fever,  foot-and-mouth  dis- 
ease, etc.  An  account  is  also  given  of  the  Canadian  quarantine  stations,  car  inspec- 
tion, and  stock  yards. 

C.  H.  Higgins  presents  Ids  second  report  as  pathologist  (pp.  27-41).  In  this 
report  an  account  is  given  of  the  work  of  the  pathological  laboratory  on  anthrax, 
tuberculosis,  glanders,  hog  cholera,  Pictou  cattle  disease,  and  hemorrhagic  septice- 
mia.- Notes  are  also  given  on  methods  of  keeping  laboratory  records  and  on  acety- 
lene gas  for  general  use  in  bacteriological  laboratories.     The  greater  portion  of  the 
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pamphlet  is  occupied  with  the  reports  of  inspectors  in  various  parts  of  the  Dominion 
regarding  the  more  important  animal  diseases  in  their  localities. 

The  protection  of  animals  against  flies  (  Rev.  Agr.  Reunion,  '■>  ( 1908),  No.  ■''./'/'. 
329-331). — Various  forms  of  bland  oils  have  heen  used  in  protecting  domesticated 
animals  against  the  attacks  of  different  species  of  flies  in  hot  weather.  Among  the 
various  remedies  which  may  he  used  for  this  purpose,  a  mixture  of  water  and  kero- 
sene in  equal  parts,  and  a  mixture  of  water,  crude  carbolic  acid,  and  cresyl  are 
recommended. 

The  fertility  and  sterility  of  echinococci  in  cattle,  hogs,  sheep,  and  horses, 
(i.  Lkutexheld  (Centbl.  Bakt.  u.  Par.,  1.  Abt.,  <>ri(/.,  36  (1904),  Nos.  4, pp.  546-550; 
5,  i>i>.  651-662;  37  (1904),  No.  1,  pp.  64-73,  pis.  ..').— From  the  literature  relating  to 
this  subject  and  from  "personal  observations,  the  author  has  compiled  extensive  data 
regarding  the  occurrence  and  relative  fertility  of  echinococci  in  different  domesticated 
animals. 

With  regard  to  the  localization  of  echinococci  it  was  found  that  in  general  the  lungs 
are  much  more  often  infested  than  the  liver.  In  hogs,  however,  the  liver  is  more 
frequently  infested.  In  older  animals  the  percentage  of  infested  livers  is  consider- 
ably lower  than  in  young  animals.  In  sheep,  both  the  lungs  and  liver  are  usually 
infested  simultaneously  but  the  lungs  more  frequently.  From  a  comparison  of  all 
data  accessible  to  the  author  it  appears  that  the  ratio  between  infested  lungs  and 
livers  is  69.3:27  in  cattle,  in  male  hogs  74.2:16.2,  in  female  hogs  72:21.4,  in  sheep 
52.2:44.9,  and  in  horses  5.5:94.5. 

An  elaborate  study  was  made  of  the  proportion  of  fertile  and  sterile  echinococci  in 
species  of  domesticated  animals.  It  appears  from  this  investigation  that  the  influ- 
ence of  the  animal  species  is  quite  marked  in  determining  the  fertility  of  the  echino- 
cocci. The  ratio  of  fertile  to  sterile  echinococci  was  found  to  be  24:76  in  cattle,  80:20 
in  hogs,  92.5:7.5  in  sheep,  and  38.9:61.1  in  horses.  In  cattle  it  was  found  that  a 
larger  proportion  of  the  echinococci  in  the  lungs  were  fertile  than  of  those  in  the 
liver,  while  the  reverse  was  found  to  be  true  for  hogs  and  no  differences  were  observed 
in  this  respect  in  sheep. 

During  a  histological  study  of  the  echinococci  it  was  found  that  the  connective  tis- 
sue sheath  around  the  echinococci  was  largely  the  result  of  an  inflammatory  reaction 
of  the  surrounding  tissue.  In  sterile  echinococci,  the  inner  layer  of  this  membrane 
retains  its  cellular  character.  In  fertile  echinococci,  the  inner  layers  become  meta- 
morphosed into  fibrous  tissue  and  pronounced  changes  with  new  cell  formation  take 
place  in  the  outer  layers  of  the  membrane. 

Notes  on  certain  epizootic  diseases  of  Indo-China,  Yersin  (Ann.  Inst.  Pas- 
teur, 18(1904),  No.  7,  pp.  417-449). — Periodically  certain  epizootic  diseases  prevail 
to  an  enormous  extent  in  Indo-China  and  cause  great  losses  among  domesticated 
animals.  In  this  article  special  attention  is  devoted  to  a  study  of  rinderpest,  buffalo 
plague,  anthrax,  surra,  foot-and-mouth  disease,  and  tetanus. 

As  a  result  of  the  author's  extensive  observations  in  Indo-China  it  is  concluded 
that  rinderpest  exists  in  that  country  as  an  epizootic  disease  and  is  the  chief  cause  of 
death  among  cattle.  The  disease  has  been  confused  with  buffalo  plague  under  the 
name  hemorrhagic  septicemia.  Neither  buffalo  plague  nor  anthrax  appears  to  have 
the  importance  or  extent  of  distribution  which  is  characteristic  of  rinderpest  in  Indo- 
China.  Notes  are  given  on  the  sanitary  conditions  which  prevail  in  this  country  as 
related  to  the  extent  and  distribution  of  infectious  diseases. 

A  fungus  disease  in  corn,  A.  T.  Peters  (Nebraska  Sta.  /!/>!.  1903,  pp.  13-22, 
figs.  2). — In  the  year  1899  a  disease  broke  out  among  domestic  animals  in  Boyd 
County,  Nebraska,  and  was  later  investigated  by  the  author  and  A.  A.  Hunter.  The 
symptoms  of  this  disease  resembled  those  of  ergotism  in  many  respects.  Affected 
horses  lost  their  hoofs  by  sloughing  and  similar  effects  were  produced  in  cattle. 
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Affected  chickens  shed  their  feathers  and  hogs  lost  their  hair.  The  owners  of 
diseased  stuck  attributed  the  trouble  to  alkali  water.  Chemical  examinations  of  the 
water,  however,  failed  to  show  the  presence  of  any  injurious  elements  in  it. 

In  all  localities  where  the  disease  prevailed  the  corn  was  found  to  be  affected  with 
a  dry  rot  of  a  pinkish  color.  Experiments  with  feeding  such  corn  to  hogs  showed 
thai  the  disease  could  he  reproduced  in  a  typical  form  in  this  manner.  The  hair  was 
shed  and  the  hoofs  sloughed  off  in  hogs  fed  upon  this  corn.  When  the  mold  was 
cultivated  on  crackers  and  corn-meal  mush  and  this  material  fed  to  hogs  the  disease 
was  again  reproduced.  The  fungus  was  found  to  be  Fusarium  moniliforme.  It  was 
found  during  the  field  work  on  this  disease  that  the  trouble  ceased  as  soon  as  feeding 
with  affected  corn  was  discontinued.  If  the  moldy  corn  was  soaked  before  feeding 
it  did  not  produce  the  disease. 

The  resistance  of  the  red  blood  corpuscles  in  experimental  tuberculosis, 
G.  Humbert  i  Corrupt.  Rend.  Soc.  Hi"!.  [Paris],  56  (1904),  No.  19,  pp.  896,897).—  The 
majority  of  authors  who  have  studied  the  resistance  of  red  blood  corpuscles  in  tuber- 
culous  animals  have  noted  a  diminution  in  their  resistance  during  the  progress  of  the 
disease.  The  exact  nature  of  this  process,  however,  was  not  understood  and  the 
author,  therefore,  attempted  to  study  the  modifications  of  the  resistance  of  the  red 
blood  corpuscles  during  the  progress  of  experimental  tuberculosis. 

The  author's  experiments  were  made  on  rabbits  and  the  red  blood  corpuscles  were 
determined  by  the  method  of  Vaquez  and  Ribierre  controlled  by  the  method  of 
enumeration.  The  animals  were  inoculated  intravenously  and  intraperitoneal!}'  and 
in  each  case  the  animal  received  1  cc.  of  a  weak  emulsion  of  human  tubercle  bacilli. 
A  considerable  diminution  in  the  number  of  red  blood  corpuscles  was  noted.  In 
some  instances  the  number  fell  below  4,000,000  per  cubic  millimeter  and  in  all  cases 
the  number  fell  below  the  normal. 

No  connection  was  ohserved  between  the  variations  in  temperatures  of  the  animal 
and  the  variations  in  the  number  of  red  blood  corpuscles.  It  was  shown,  however, 
during  these  experiments  that  tuberculosis  exercises  a  considerable  influence  in 
diminishing  the  resisting  power  of  the  red  blood  corpuscles. 

A  study  of  tuberculous  fluids  by  indirect  tuberculin  reaction,  L.  Nattan- 
Larrier  (Compt.  Rend.  Soc.  Biol.  [Paris],  56  ( 1904),  No.  4,  i>/>-  135-137). — The  author 
tested  the  possibility  of  obtaining  tuberculin  reaction  very  shortly  after  inoculation 
with  a  fluid  suspected  of  being  tuberculous. 

Guinea  pigs  were  inoculated  with  15  to  20  cc.  of  the  suspected  fluid  in  the  fibrous 
sack  of  the  mammary  gland.  After  a  period  of  4  to  6  days  a  tuberculin  injection  was 
given  and  temperatures  were  taken  for  the  purpose  of  determining  any  reaction.  A 
thermic  reaction  usually  hegan  after  3  hours  and  persisted  for  about  24  hours.  The 
reaction  varied  from  2  to  3.4°.  In  experiments  during  which  a  simultaneous  inocu- 
lation of  a  suspected  liquid  and  tuberculin  were  given,  results  were  not  always  satis- 
factory, but  the  author  believes  that  the  results  obtained  by  this  method  do  not  tend 
to  cast  doubt  upon  the  value  of  the  method  proposed  by  Marmorek. 

The  determination  of  tubercle  bacilli  in  liquids  by  means  of  a  precocious 
tuberculin  reaction,  A.  Marmorek  (Compt.  Rend.  Soc.  Biol.  [  Par  is  J,  56  (1904),  No. 
.'.  pp.  60,  >il). — The  author  had  already  determined  the  possibility  of  obtaining  a 
tuberculin  reaction  in  animals  immediately  after  tuberculous  infection.  The  method 
is  explained  as  follows: 

Guinea  pigs  are  inoculated  hypodermically  with  an  emulsion  of  tubercle  bacilli  in 
physiological  salt  solution.  After  30  minutes  the  skull  is  trepanned  and  1  so  of  a 
drop  of  tuberculin  is  introduced  into  the  brain  substance.  The  temperature  rises 
rapidly  and  reaches  the  maximum  within  2',  hours,  the  elevation  of  temperature 
being  from  2.2  to  2.4°  C.  It  is  thus  possible  to  determine  definitely  the  presence  of 
tubercle  bacilli  in  any  given  liquid,  if  after  inoculation  of  experimental  animals  in 
the  manner  just  described,  a  tuberculin  reaction  is  obtained. 
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Mammary  tuberculosis  and  the  significance  of  acid-fast  pseudo-tubercle 
bacilli  in  the  diagnosis  of  this  disease,  R.  Ostertag  et  al.  (Ztschr.  FUisch-u. 
Milchhyg.,  15  (1904),  No.  l,  pp.  1-10). — In  these  studies  10  cows  suffering  from  mam- 
mary tuberculosis  were  purchased  and  used  for  experimental  purposes.  Another 
healthy  cow  was  obtained  and  inoculated  for  the  purpose  of  producing  artificial 
infection  in  the  udder. 

The  author's  purpose  in  carrying  out  experiments  on  these  cows  was  to  determine 
whether  mammary  tuberculosis  could  be  easily  detected  by  a  bacteriological  exami- 
nation of  the  milk,  whether  such  milk  contains  acid-fast  bacteria,  which  may  be 
mistaken  for  tubercle  bacilli,  whether  inoculation  with  milk  samples  from  tubercu- 
lous udders  may  give  a  reliable  diagnosis,  and  other  similar  problems. 

It  was  found  that  tuberculosis  of  the  udder  consists  essentially  in  painless  swell- 
ings without  any  higher  temperature  than  the  surrounding  tissue.  These  swellings 
are  easily  detected  after  milking,  but  may  be  overlooked  in  the  full  udder.  It  is 
considered  that  a  certain  diagnosis  for  mammary  tuberculosis  may  be  reached  when 
one  quarter  of  the  udder  and  the  corresponding  lymphatic  glands  show  painless, 
firm,  knotty  swellings  without  an  elevation  of  temperature. 

Contrary  to  the  results  obtained  by  certain  investigators  the  author  considers  a 
tuberculin  test  as  unsatisfactory  for  use  in  the  diagnosis  of  this  form  of  tuberculosis. 
In  general  a  bacteriological  test  is  considered  as  indispensable.  It  was  found  that 
in  advanced  cases  of  mammary  tuberculosis  the  milk  from  affected  quarters  of  the 
udder  may  be  virulent  in  a  dilution  of  1:1,000,000,000.  An  examination  of  mucus 
from  various  mucous  membranes  may  contain  acid-fast  pseudo-tubercle  bacilli. 

Vertebral  tuberculosis  in  cattle,  J.  Hamoir  (Bui.  Soc.  Cent.  Mid.  VH.,  81  (1904), 
No.  18,  pp.  621-636). — Vertebral  tuberculosis  is  said  not  to  be  of  such  exceptional 
rarity  as  commonly  supposed.  A  number  of  cases  have  been  met  with  during  the 
author's  experience,  and  four  such  cases  are  described  in  detail  with  notes  on  the 
symptoms,  course  of  the  disease,  and  pathological  anatomy  as  shown  at  the  autopsies. 

The  dorsal  region  of  the  vertebral  column  is  affected  with  tuberculosis  more  fre- 
quently than  the  cervical  or  lumbar  regions.  As  a  rule  the  pathological  processes 
affect  exclusively  the  body  of  the  vertebra  which  becomes  softened  and  disintegrated. 
The  symptoms  of  this  form  of  tuberculosis  are  not  characteristic.  In  general,  some 
form  of  locomotor  trouble  appears.  The  owner  of  affected  cattle  frequently  suspects 
a  blow  in  the  region  of  tin-  Ion  is  as  the  cause  of  trouble.  The  symptoms  become  more 
and  more  severe  despite  all  forms  of  treatment  and  finally  result  in  death. 

The  milk  of  tuberculous  cows,  <i.  Moussu  (Ccm.pt.  Rend.  S<><\  Biol.  [Paris],  56 
(190.}),  No.  IS,  pp.  617-619). — A  careful  study  was  made  of  the  milk  of  tuberculous 
cows  for  the  purpose  of  determining  the  relative  frequency  of  the  occurrence  of  tuber- 
cle bacilli  in  it.  None  of  the  cows  which  were  studied  showed  lesions  in  the  mam- 
illary gland  which  could  be  detected  by  ordinary  methods,  but  in  all  cases  the 
existence  of  tuberculosis  was  determined  by  tuberculin  reaction  or  by  clinical 
observation. 

The  samples  of  milk  were  taken  under  antiseptic  conditions,  separated,  and  guinea 
pigs  were  used  for  inoculation  tests.  During  these  experiments  57  inoculations  were 
made  and  7  positive  results  were  obtained.  While  in  a  great  majority  of  cases  the 
result  was  negative  the  positive  results  obtained  in  the  other  cases  show  that  the 
milk  of  tuberculous  cows  may  contain  tubercle  bacilli  although  no  evidence  of  tuber- 
culosis of  the  udder  can  be  obtained  by  other  means. 

Avian  tuberculosis,  K.  Wolffhugel  (Mbnaish.  Prakl.  Tierh.,  15  (1904),  No. 
9-10,  pp.  457-471). — Circumstantial  clinical  notes  are  given  regarding  a  number  of 
outbreaks  of  this  disease  among  common  fowls,  turkeys,  pheasants,  guinea  hens,  and 
pigeons.  The  disease  was  also  observed  in  pigeons  in  zoological  parks  as  well  as  in 
the  swan,  Corvus  comix,  and  CEdemia  nigra. 
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According  to  the  author's  experience,  tuberculosis  appears  in  an  epizootic  form 
quite  frequently  in  domesticated  fowls.  It  is  believed  that  the  most  frequent  form 
of  the  disease  is  the  intestinal  one.  It  is  recommended  as  a  most  rational  procedure 
in  outbreaks  of  avian  tuberculosis  that  all  the  fowls  of  the  flock  be  slaughtered. 
This  is  recommended  because  it  is  impossible  to  detect  the  disease  in  the  early  stages 
and  on  account  of  the  difficulty  in  treating  or  controlling  it  as  long  as  the  possibility 
of  contagion  from  infected  fowls  remains. 

Texas  fever.  II,  Inoculation,  G.  E.  Nesom  (South  Carolina  Sta.  Bui.  90,  pp.  71, 
figs.  17). — This  part  of  the  author's  general  discussion  of  Texas  fever  is  concerned 
with  an  account  of  inoculation  experiments  and  the  results  thus  obtained  by  the 
author  and  other  investigators.  From  a  summarized  statement  of  results  obtained 
from  inoculation  by  other  investigators  it  appears  that  the  loss  amounted  to  7.6  per 
cent  on  an  average.  It  is  believed,  however,  that  this  loss  should  be  reduced  to  5 
per  cent.  It  is  recommended  that  cattle  over  2  years  of  age  should  not  be  inoculated. 
The  season  recommended  for  inoculation  is  late  fall  and  winter. 

Attention  is  called  to  the  fact  that  there  are  many  areas  south  of  the  quarantine 
line  where  no  cattle  ticks  occur.  Cattle  raised  on  such  areas  must  therefore  be 
immunized  in  the  same  manner  as  northern  cattle  before  being  shipped  to  tick- 
infested  areas.  The  effects  of  inoculation  are  shown  in  slight  checks  in  the  develop- 
ment of  young  cattle,  loss  of  weight,  occasional  cases  of  abortion,  and  other 
disturbances.  It  is  recommended  that  cattle  be  shipped  si  »uth  before  inoculation  and 
prevented  from  becoming  infected  until  the  period  of  inoculation  fever  is  passed. 
They  should  then  be  exposed  to  gradual  tick  infestation  within  6  months  after 
inoculation. 

A  record  is  given  of  inoculation  experiments  carried  out  by  the  South  Carolina 
Station  on  388  head  of  cattle.  Of  this  number  256  were  northern  and  132  southern 
cattle.  One  of  these  died  as  a  result  of  inoculation  fever  and  2  from  subsequent 
exposure  to  tick  infestation.  The  loss  in  this  series  of  animals  therefore  amounted 
to  only  0.75  per  cent.  When  the  work  of  immunizing  cattle  to  Texas  fever  began  in 
South  Carolina  there  were  only  2  or  3  herds  of  pure-bred  cattle  in  the  State.  Such 
cattle  are  now  found  in  almost  every  county,  and  the  prospects  for  beef  production 
and  dairy  industry  are  believed  to  be  good. 

Milk  fever;  its  simple  and  successful  treatment,  J.  R.  Mohler  (  U.  S.  I>< ■■/>/. 
Agr.,  Farmers'  Bui.  206,  pp.  15,  figs.  2). — The  name  milk  fever  is  considered  as  some- 
what inappropriate  as  applied  to  this  disease  since  the  symptom  of  fever  is  fre- 
quently absent.     Parturient  paresis  is  considered  a  better  term. 

The  author  discusses  the  symptoms  of  the  disease,  post-mortem  appearance,  prog- 
nosis and  mortality,  and  various  theories  regarding  predisposition  and  etiology  of 
the  disease.  A  description  is  also  given  of  the  potassium-iodid  treatment  recom- 
mended by  Schmidt  and  also  of  the  new  air  treatment.  The  latter  is  considered  as 
the  most  simple  as  well  as  the  most  efficacious  and  harmless  method  for  treating 
milk  fever.  The  various  stages  in  the  perfection  of  this  treatment  are  noted  and  a 
detailed  description  is  given  of  a  simple  apparatus  for  injecting  filtered  air  into  the 
udder. 

The  use  of  atmospheric  air  in  the  treatment  of  milk  fever  was  first  adopted  by 
Andersen  of  Skanderborg,  but  has  recently  come  into  general  vogue  and  has  given 
uniformly  satisfactory  results.  In  preventing  the  development  of  milk  fever  it  is 
usually  recommended  that  means  be  taken  to  offset  the  bad  results  of  the  plethoric 
condition  of  the  animal.  This  may  be  accomplished  by  keeping  cows  on  small 
rations  for  about  -  weeks  before  calving  or  by  administering  large  doses  of  Epsom 
salts  for  2  or  3  days  previous  to  this  period.  The  same  result  may  be  brought  about 
by  abundant  exercise.  Recently  it  has  been  suggested  that  the  occurrence  of  milk 
fever  may  be  prevented  by  allowing  susceptible  cows  to  retain  most  of  the  milk  in 
the  udder  for  a  period  of  2-±  hours  after  calving. 
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Streptothrices  as  the  cause  of  endocarditis  in  cattle,  J.  Lugingeb  (Monatsh. 
Prakl.  Tierh.,  15  (1904),  No.  7-8,  pp.  289-336).— The  literature  relating  to  the  bacte- 
riology of  endocarditis  in  animals  and  man  is  critically  reviewed  in  connection  with 
a  brief  bibliography.  Detailed  clinical  notes  are  given  on  the  course  of  endocarditis 
as  observed  in  2  cattle  and  the  results  of  culture  experiments  with  the  organism  as 
obtained  are  outlined. 

Inoculation  tests  were  made  with  this  organism  in  white  mice,  guinea  pigs,  rabbits, 
dogs,  and  goats.  As  a  result  of  the  author's  experiments  it  is  concluded  that  valvu- 
lar endocarditis  may  occasionally  be  observed  in  cattle  and  is  due  to  a  streptothrix 
which  is  carried  in  the  blood.  The  organism  differs  in  its  morphology  and  behavior 
on  culture  media  from  the  tubercle  bacillus.  It  is  referred  to  under  the  name  Strep- 
tothrix valv&las  destruens  boris.  This  organism  is  motile,  is  readily  stained  according 
to  the  Gram  method,  forms  chains  with  true  branching,  and  grows  as  a  facultative 
aerobe  or  anaerobe.  The  pathogenicity  of  the  organism  was  demonstrated  by  inoc- 
ulation experiments. 

Mycotic  stomatitis  of  cattle,  J.  R.  Mohler  (  U.  8.  Dept.  Agr.,  Bureau  of  Animal 
Industry  Circ.  51,  pp.  6,  Jig.  1). — On  account  of  the  quite  regular  occurrence  of  this 
disease  in  various  parts  of  the  United  States,  and  especially  since  it  is  sometimes  mis- 
taken for  foot-and-mouth  disease,  a  detailed  description  is  given  of  the  symptoms, 
pathological  lesions,  and  approved  treatment. 

Mycotic  stomatitis  is  noninfectious  and  attacks  cattle  of  all  ages  while  on  pasture. 
The  disease  is  due  to  eating  forage  affected  with  molds  or  parasitic  fungi.  Rusts  and 
smuts  of  various  sorts  as  well  as  other  fungi  have  been  suspected  of  causing  the 
disease.  The  first  symptoms  are  loss  of  appetite  and  inflammation  of  the  mucous 
membrane  of  the  mouth.  In  severe  cases  ulcers  of  considerable  size  may  be  formed 
especially  on  the  gums  around  the  incisor  teeth. 

Mycotic  stomatitis  may  be  distinguished  from  foot-and-mouth  disease  by  the  fact 
that  it  is  noncontagious,  while  the  latter  rapidly  spreads  through  the  entire  herd 
and  affects  hogs  and  sheep  as  well.  The  disease  may  be  differentiated  from  ergot- 
ism by  the  fact  that  in  the  latter  disease  there  are  no  ulcers  in  the  mouth  and  by  the 
peculiar  lesions  on  the  ears,  tip  of  the  tail,  and  legs  in  poisoning  from  ergotism. 

In  treating  mycotic  stomatitis  the  author  recommends  that  affected  animals  be 
brought  in  from  the  pasture  and  given  plenty  of  clean  water  in  which  a  small  quan- 
tity of  borax  is  dissolved.  The  mouths  may  be  washed  out  with  a  2  per  cent  solu- 
tion of  carbolic  acid  or  creolin,  a  1  per  cent  solution  of  lysol  or  permanganate  of  pot- 
ash, or  a  solution  of  hydrogen  peroxid  at  the  rate  of  1  part  to  2  of  water.  As  an 
alternative  method  the  author  suggests  mixing  2  tablespoons  carbolic  acid  in  a  quart 
of  bran  mash  and  giving  these  daily  to  each  affected  animal  for  a  period  of  5  days. 

Enzootic  anthrax  in  horses  and  its  control  by  the  method  of  Sobernheim, 
A.  Jaeger  (Monatsh.  Prakl.  Tierh.,  15  (1904),  No.  11,  pp.  512-528).— -The  enzootic 
occurrence  of  anthrax  in  horses  is  quite  frequently  observed  under  conditions  which 
indicate  the  food  as  a  source  of  infection.  In  a  number  of  such  outbreaks  the  author 
tested  the  value  of  Sobernheim's  method  in  treating  the  disease. 

These  experiments  demonstrated  that  the  therapeutic  action  of  the  serum  depends 
almost  entirely  upon  the  method  of  inoculation.  Subcutaneous  inoculation  even  in 
large  doses  merely  served  to  check  the  progress  of  the  disease  for  a  few  days,  but  did 
not  protect  the  animal  against  a  fatal  outcome.  Intravenous  injection  of  serum, 
however,  was  almost  always  sufficient  to  save  the  life  of  even  badly  affected  animals 
and  this  method  is  quite  harmless.  It  was  found  that  horses  even  in  the  acute 
stages  of  the  disease  successfully  withstood  intravenous  injections  of  120  gm.  of  sheep 
serum. 

An  investigation  of  oats  which  served  as  food  in  one  outbreak  showed  that  the 
oats  in  question  were  infected  with  the  anthrax  spores.  Experiments  were  instituted 
for  the  purpose  of  devising  a  practical  means  of  destroying  the  anthrax  spores  in 
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oats.  For  this  purpose  formaldehyde  fumes,  chloroform  fumes,  and  heat  were  used. 
It  was  found  that  a  dry  heat  of  the  temperature  of  180  to  200°  C.  for  a  few  minutes 
was  required  to  destroy  the  anthrax  spores.  The  best  apparatus  for  treating  oats  f<  >i 
this  purpose  appears  to  be  the  apparatus  commercially  used  for  desiccating  potatoes 

Treatment  of  acute,  nonsuppurative  arthritis,  particularly  arthritis  of 
colts,  by  means  of  puncture,  E.  Lienaux  (Ann.  Med.  Vet.,  53  (1904),  No.  9-10, 
pp.  504-514). — A  description  is  presented  of  the  symptomsand  pathological  anatomy 
of  various  forms  of  acute  arthritis  without  the  formation  of  pus.  The  author  operated 
on  a  number  of  cases  of  this  sort  in  young  colts  by  means  of  punctures  made  during 
the  early  stages  of  the  disease.  The  method  of  operation  was  adopted  on  account  of 
the  success  which  had  already  been  had  in  treating  acute  pleurisy  in  the  same  manner. 
When  antiseptic  precautions  are  observed  good  results  follow  this  treatment. 

Chronic  periarthritis  tarsi  of  horses,  Gossmann  (Monatsh.  Prakt.  Tierh.,  15 
(1904),  No.  9-10,  pp.  385-417). — A  critical  review  is  given  of  the  literature  of  this 
subject  in  connection  with  a  brief  bibliography.  The  author  discusses  the  anatomy 
of  the  tarsal  joint  in  the  horse  with  especial  reference  to  the  various  diseases  to  which 
this  joint  is  subject. 

A  detailed  account  is  given  of  the  gross  and  microscopic  anatomy  of  periarthritis, 
together  with  notes  on  the  symptoms  which  usually  appear  in  cases  of  this  disease. 
A  complete  recovery  rarely  occurs.  Nevertheless,  considerable  benefit  was  to  be 
derived  from  the  application  of  cold  during  the  early  stages  of  the  disease  and  later 
massage.  According  to  the  author's  experience  the  use  of  drastic  salves  and  cautery 
is  not  to  be  recommended. 

The  existence  of  a  trypanosomiasis  of  horses  in  French  Guiana,  A.  La  vera  n 
(Compl.  Rend.  Soc.  Biol.  [Paris],  56  (1904),  No.  8,  pp.  326,  321).—  The  author  exam- 
ined the  blood  of  3  horses  apparently  affected  with  some  form  of  trypanosomiasis. 
In  2  of  the  horses  no  blood  parasite  was  found,  while  in  a  third  parasites  were 
observed  which  closely  resembled  Trypanosoma  brucei.  The  disease  is  therefore 
believed  to  be  nagana. 

Spontaneous  tetanus  as  influenced  by  heat,  H.  Vincent  (Ann.  Inst.  Pasteur, 
18  (1904),  No.  7,  />/>.  450-464). — The  author  discusses  in  a  critical  manner  the  ques- 
tion concerning  the  existence  of  spontaneous  species  of  tetanus  in  animals.  The 
influence  of  heat  upon  the  development  of  tetanus  was  studied  in  an  experiment  with 
guinea  pigs. 

The  subjection  of  these  animals  to  high  degrees  of  temperature  was  found  to  cause 
numerical  modifications  in  the  leucocytes,  changes  in  the  relative  proportions  of 
different  kinds  of  leucocytes,  and  histological  alterations  in  the  structure  of  the  leu- 
cocytes. In  animals  which  were  maintained  at  temperatures  of  42.5  and  43°  C.  the 
phagocytes  were  dissolved  to  considerable  extent  and  this  reduction  in  the  number 
of  leucocytes  is  considered  as  having  bearing  on  the  reduced  resisting  power  of  such 
animals  toward  tetanus  bacillus  and  other  pathogenic  organisms. 

Manson's  eye  worm  of  chickens  and  notes  on  the  spiny-suckered  tape- 
worms of  chickens,  B.  H.  Ransom  (  U.  S.  Dept.  Agr.,  Bureau  of  Animal  Industry  Bui. 
60,  pp.  72,  pi.  l,figs.  52). — The  first  part  of  this  bulletin  contains  an  elaborate  account 
of  Manson's  eye  worm  (Oxyspirura  mansoni)  which  had  not  been  previously  reported 
from  America,  while  in  the  second  part  of  the  bulletin  a  discussion  is  given  of  2sp eciea 
of  tapeworms  (  Davainea  echinobothrida  and  I).  Mragona),  both  of  which  affect  poultry. 

Manson's  eye  worm  is  found  beneath  the  nictitating  membrane  of  the  eye  of  chick- 
ens. The  presence  of  these  worms  in  the  eye  does  not  always  cause  any  pronounced 
symptoms  at  first;  later,  however,  an  inflammation  sets  in  which  may  subsequently 
involve  the  whole  eyeball,  causing  the  cornea  to  become  opaque  and  finally  destroy- 
ing the  eye.  Treatment  consists  in  removal  of  the  worms  by  means  of  small  forceps 
and  washing  the  affected  parts  with  a  1  or  2  per  cent  solution  of  creolin  or  with  a 
solution  of  bicarbonate  of  soda. 
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The  life  history  of  this  parasite  is  unknown,  and  no  special  precautions  can  there- 
fore be  recommended  preventing  infestation  by  it  except  the  general  observance  of 
sanitary  conditions  about  poultry  houses.  The  parasite  is  carefully  described.  Infec- 
tion experiments  with  eggs  containing  embryos  which  were  placed  in  the  eyes  of 
young  fowls  gave  negative  results.  A  general  review  is  presented  of  nematode  worms 
which  are  parasitic  in  the  eyes  of  birds. 

In  a  discussion  of  the  spiny-suckered  tapeworms  of  chickens  2  species  are  recog- 
nized and  distinguished  in  place  of  the  one  species  which  has  previously  been 
recognized.  Of  these  2  species  Davainea  echinobothrida  is  of  considerable  economic 
importance  and  causes  the  nodular  disease  of  the  intestines  in  fowls,  while  the  other 
species,  D.  tetragona,  produces  no  apparent  lesions. 

The  diseases  of  fowls  {Rev.  Agr.  Reunion,  9  (1903),  No.  9,  pp.  331-336).— A  brief 
account  is  presented  of  unsanitary  conditions  which  may  predispose  fowls  toward 
infection  with  various  diseases.  Particular  attention  is  given  in  the  article  to  roup, 
cholera,  diarrhea,  etc. 

Fowl  cholera,  A.  J.  Carbajal  (Mem.  y  Rev.  Soc.  dent.  "Antonio  Alzate,"  19 
(1903),  No.  8-10,  pp.  213-211,  pi.  1). — An  outbreak  of  this  disease  was  studied  in  the 
town  of  Tacuba.  The  disease  attacked  common  fowls,  geese,  and  turkeys,  and 
occurred  in  an  exceedingly  virulent  form.  The  organism  was  isolated  and  tested  by 
means  of  inoculation  experiments.  It  was  found  to  be  identical  with  that  described 
by  European  authors.     The  organism  proved  to  be  pathogenic  for  pigeons. 

Rabies  toxin,  P.  Remlinger  (Compt.  Rend.  Soc.  Biol.  [Paris'],  56  (1904),  No.  8, 
pp.  346-350). — A  study  was  made  of  rabies  virus  by  means  of  artificial  inoculation 
combined  with  careful  observation  of  the  clinical  symptoms  thus  produced.  The 
author  suggests  as  a  possibility  that  the  ultra-microscopic  organisms  of  rabies  may 
possess  an  intracellular  toxin.  Several  facts  observed  in  the  course  of  the  author's 
studies  are  mentioned  as  favoring  the  assumption  of  the  existence  of  a  rabies  toxin. 

Investigations  on  strong  esterdermasan,  F.  Haan  (Monatsh.  Prakt.  Tierlt.,  15 
(1904),  No.  11,  pp.  481-512). — This  drug  is  described  as  a  soap  preparation  containing 
from  12  to  24  per  cent  free  salicylic  acid  and  its  esters.  A  number  of  experiments 
were  carried  out  by  the  author  in  treating  various  diseases  of  domesticated  animals 
and  in  testing  the  effect  of  the  drug  upon  healthy  animals.  It  appears  that  strong 
esterdermasan  may  be  used  as  a  local  resorbent,  anesthetic,  and  antirheumatic  rem- 
edy. It  appears  to  be  of  considerable  value  in  the  treatment  of  purulent  dermatitis, 
phlegmons,  and  mastitis  of  cows.  Spavin  and  arthritis  in  horses  may  also  be  bene- 
ficially treated  with  this  drug. 

AGRICULTURAL  ENGINEERING. 

Improved  methods  of  irrigation  (Jour.  Columbus  TTort.  Soc,  19  (1904),  No.  3, 
pp.  112-114).  —  A  brief  note  on  two  systems  of  irrigation  by  sprinkling  which  are 
being  tested  by  the  Ohio  Experiment  Station. 

The  possibilities  of  irrigation  in  Germany  (Arb.  Deut.  Landw.  Gesell.,  1904, 
No.  97,  pp.  75,  Jigs.  12). — This  is  a  series  of  addresses  and  papers  before  the  farm  cul- 
ture section  of  the  German  Agricultural  Society,  containing  discussions  of  various 
phases  of  this  subject,  in  which  free  use  is  made  of  the  results  obtained  in  the  work 
of  the  irrigation  and  drainage  investigations  of  this  Office. 

How  can  the  productiveness  of  lands  subject  to  periodic  droughts,  such 
as  light  soils  of  North  Germany,  be  assured  and  increased  by  means  of 
irrigation?  Backhaus  and  J.  Gyarfas  (Illus.  Landw.  Ztg.,  24  (1904) ,  No.  85,  pp.  963- 
986,  figs.  30). — A  prize  essay  making  free  use  of  the  matter  and  illustrations  of  the 
publications  of  the  irrigation  and  drainage  investigations  of  this  Office. 

The  irrigation  of  vineyards  near  Beaucaire,  J.  Farcy  (Jour.  Agr.  Prat., 
n.  ser.,  8  (1904),  No.  46,  pp. -639-643,  Jigs.  4). — A  system  of  irrigation  by  means  of 
pumped  water  is  described. 
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Egyptian  agriculture,  with  special  reference  to  irrigation,  P.  N.  Joannides 
{Scottish  Geogr.  Mag.,  20  {1904),  No.  11,  pp.  561-568).— This  article  briefly  discusses 
the  soil,  climate,  animal  life,*  native  population,  the  rise  and  fall  of  the  Nile  and  the 
composition  of  its  waters,  crops  and  crop  seasons,  and  methods  of  irrigation  (basin 
system  of  middle  and  upper  Egypt  and  canal  or  perennial  system  of  lower  Egypt). 
The  advantages  to  he  gained  from  the  use  of  stored  water,  especially  that  impounded 
by  the  Assuan  dam,  are  pointed  out. 

A  note  on  irrigation  in  the  Bombay  Presidency  (India),  \V.  L.  Strange 
(  Transvaal  Agr.  .lour.,  .'  (1904),  No.  8,  pp.  506-512). — The  conditions  and  methods  of 
irrigation  in  the  inundation  area,  the  large  storage  reservoir  area,  the  small  storage 
reservoir  area,  and  the  rain  supplied  area  of  Bombay  Presidency  are  described. 

General  report  on  irrigation  and  drainage  in  the  Lower  Menam  Valley, 
J.  H.  van  der  Heide  (  Bangkok,  Siam:  Ministry  of  Agriculture,  1903,  pp.  149-\~  VIII). — 
This  is  the  detailed  report,  a  review  of  which  has  already  been  noted  (E.  S.  R.,  16, 
p.  .305).  It  is  stated  that  this  report  "is  not  meant  to  give  any  detailed  plan,  but 
only  to  show  the  possibility  and  utility  of  adequate  irrigation  and  drainage  in  lower 
Siam  and  to  indicate  the  outlines  of  the  principal  scheme,  in  order  to  form  a  basis  of 
provisional  consideration  for  the  government,  and  further  to  point  out  the  direction 
in  which  plans  should  be  made." 

It  deals  with  the  possibilities  and  utility  of  irrigation  and  drainage  in  this  valley, 
the  urgency  of  improvements,  and  outlines  plans  of  construction,  management,  and 
organization.  An  appendix  gives  summaries  of  all  available  rainfall  statistics  for  the 
region. 

Irrigation  of  paddy,  F.  Limouzin  (Natal  Agr.  Jour,  and  Min.Rec.,7  (1904),  No. 
10,  pp.  944-947,  fig.  1). — What  is  known  as  the  swamp  or  bund  (flooding)  system  of 
irrigation  in  India  is  described. 

Ditching  dredge  at  Council  Bluffs,  Iowa  (Engineer.  News,  52  (1904),  No.  17, 
p. 382,  figs.  5).— The  construction  of  this  dredge  and  the  nature  of  its  work  are 
described. 

Recent  improvements  in  methods  for  the  bacterial  treatment  of  sewage, 
W.  J.  Dibdin  (London:  Sanitary  Pub.  Co.,  1904,  pp.  32;  rev.  in  British  Med.  Jour., 
1904,  No.  2287,  p.  1175). — Various  methods  of  the  author  and  others  are  described 
and  discussed. 

Sewage  disposal  in  England,  A.  Bredtschneider  and  K.  Thum  (Mitt.  Kgl. 
Prufungsanstalt  Wasser.  u.  Abw.  Berlin,  3  (1904),  pp.  264,  figs.  46;  rev.  in  British  Med. 
Jour.,  1904,  No.  2287,  p.  1175). 

Suggestions  concerning  the  septic  treatment  of  sewage  of  farm  and  station 
homesteads,  T.  W.  Seaver  (Agr.  Gaz.  New  South  Wales,  15  (1904),  No.  1",  />/i. 
963-966). — A  popular  explanation  of  the  principles  underlying  septic  purification  of 
sewage,  with  general  suggestions  as  to  how  it  may  be  successfully  employed  <»n  a 
small  scale. 

Traction  engine  plowing  at  the  Central  Experiment  Farm  (Natal  Agr.  lour, 
and  Min.  Rec.,  7  (1904),  No.  8,  p.  744,  pi-  1)- — A  brief  account  is  given  of  trials  of  an 
8-horsepower  engine  combined  with  2  plows,  one  heavy  (3  disks  and  the  other  4  disks, 
on  very  hard  soil,  in  which  the  rate  of  plowing  was  an  acre  in  ]  hour  and  36 
minutes,  the  consumption  of  coal  per  working  day  being  half  a  ton. 

The  largest  plow  in  the  world,  A.  Inkersley  (Amer.  Inventor,  12  (1904),  No.  22, 
p.  466,  fig.  1). — A  plow  built  for  use  on  a  ranch  near  Bakersfield,  Cal.,  which  is  18 
ft.  high  and  cuts  a  furrow  8  ft.  wide  and  6  ft.  deep,  is  described. 

The  experimental  grain  elevator  and  scientific  investigations  in  it,  J.  F. 
Hoffmann  (Das  Versuchs-Kornhaus  und  seine  wissenschaftlichen  Arbeilen.  Berlin: 
Versuchs-Kornhaus,  1904,  pp.  XII  +  593,  pis.  7,  figs.  65).—  The  grain  elevator  con- 
structed for  experimental  purposes  in  Berlin  in  1898  is  described,  and  the  results  of 
series  of  experiments  with  various  appliances  for  handling  and  treating  the  grain 
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(drying,  warming,  ventilating,  etc. ),  ami  in  treating  for  protection  against   insect 
and  fungus  enemies,  are  reported. 

The  cement  resources  of  Alabama,  E.  A.  Smith  {Geol.  Survey  Alabama  Bui.  8, 
pp.  61-93,  ph.  in). 

The  materials  and  manufacture  of  Portland  cement,  E.  ('.  Eckel  {Geol. 
Surrey  Alalia  nut  />'»/.  8,  \>p.  1-59). 

Fuel-testing  plant  of  the  United  States  Geological  Survey  (  U.  S.  Dept. 
Interior,  Geol.  Survey,  pp.  12). — A  description  of  the  plant  installed  at  the  Louisiana 
Purchase  Exposition  for  testing  the  steam,  gas,  and  coke  producing  power  of  differ- 
ent fuels;  for  briquetting,  storage,  andwashery  operations;  and  for  chemical  exami- 
nation of  fuels,  with  a  brief  statement  of  some  of  the  general  results  obtained  in  the 
various  tests. 

MISCELLANEOUS. 

Seventeenth  Annual  Report  of  Nebraska  Station,  1903  {Nebraska  Sla.  Rpt. 
1903,  pp.  112,  pis.  4).—  This  contains  the  organization  list,  a  brief  review  of  station 
work  during  the  year,  a  financial  statement  for  the  fiscal  year  ended  June  30,  1903, 
and  several  articles  noted  elsewhere. 

Annual  Report  of  South  Dakota  Station,  1904  {South  Dakota  Sla.  Jij>l.  1904, 
pp.  9-21).—  An  outline  is  given  of  the  work  of  the  station  during  the  year  by  the 
heads  of  the  various  departments.  A  financial  statement  for  the  fiscal  year  ended 
June  30,  1904,  is  included. 

Summary  of  the  work  of  the  Poltava  experiment  field  for  15  years  ( 1886- 
1902)  (Kormovuiya  rasteniya.  Poltava,  1902,  pp.  YII-\-196;  rer.  in  Zhur.  Opuitn. 
Agron.  [Jour.  Expt.  Landw.'],  5  {1904),  No.  4,  pp.  554-556). 

Foreign  markets  for  American  fruits  (  U.  S.  Depl.  Com.  and  Labor,  Spec.  Consu- 
lar Rpts.,  32  {1904),  pp.  218). — Statistics  are  given  of  the  fruit  trade  of  the  United 
States,  the  United  Kingdom,  Germany,  France,  and  the  Dominion  of  Canada,  cover- 
ing for  the  most  part  the  years  1898,  1902,  and  1903.  Included  in  the  report  are 
the  replies  to  a  circular  of  inquiry  issued  by  the  State  Department  to  American  con-, 
suls  in  all  foreign  countries  on  the  extent  of  the  use  of  American  fruits  in  such 
countries,  methods  observed  in  conducting  the  trade,  and  suggestions  for  improve- 
ment of  the  trade  in  American  fruits. 

Course  in  nature  study  for  primary  grades,  Annie  M.  Goding  and  Mary  C. 
Breen  {Hampton,  Va.:  Hampton  Institute  Press,  1904,  PP-  27).—  This  is  an  outline 
course  in  nature  study  prepared  by  teachers  in  Normal  School  No.  1,  Washington, 
D.  C,  and  published  by  the  Hampton  Nature  Study  Bureau  for  the  use  of  teachers 
in  the  common  schools  to  aid  them  in  preparing  pupils  for  the  use  of  "Agriculture 
for  Beginners,"  by  Burkett,  Stevens  &  Hill,  which  has  been  introduced  into  a  large 
number  of  schools  in  Virginia. 

The  course  is  divided  into  fall,  winter,  and  spring  term  work,  and  includes  sug- 
gestions for  weather  observations;  garden  work;  study  of  economic  plants,  trees,  and 
fruits;  dissemination  of  seeds;  insects;  birds;  a  few  of  the  mammals;  tadpoles,  frogs, 
toads,  etc.  In  the  latter  part  of  the  course  considerable  space  is  given  to  domestic 
animals  and  fowls. 

Agricultural  investigations  in  the  Province  of  Santa  Fe,  H.  Miatello  {An. 
Min.  Agr.  Argentina,  Sec.  Agr.  [Agron.],  1  {1904),  No.  3,  pp.  539,  figs.  137,  maps  7).— 
A  book  reviewing  at  some  length  the  agricultural  conditions  of  the  province,  the 
culture  of  the  principal  crops,  and  the  progress  of  agricultural  industries.  The  soil, 
climate,  colonization  and  population,  farm  management,  transportation,  taxes,  and 
insurance  are  considered,  and  a  number  of  chapters  each  are  devoted  to  the  culture 
of  wheat,  flax,  corn,  potatoes,  peanuts,  and  forage  crops.  Discussions  are  also  given 
on  the  milling,  dairying,  sugar,  oil,  and  other  industries. 
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German  agriculture  at  the  St.  Louis  Exposition  of  1904  (  Die  Deutsche  Land- 
wirtschaft  aufder  WeUausstellung  in  St.  Louis  1904.  Berlin:  Unger  Bros.,  1904,  pp. 
206). — The  exhibits  in  agriculture  are  enumerated  and  described,  and  the  different 
phases  of  German  agriculture  are  discussed.  Brief  sketches  are  given  of  the  agricul- 
tural institutions  of  the  country.  The  different  topics  presented  are  climate,  soils, 
agricultural  population,  different  forma  of  agriculture,  such  as  agronomy,  viticulture, 
horticulture,  etc.,  animal  husbandry,  and  public  means,  including  agricultural  edu- 
cation for  the  improvement  of  agriculture. 

Experiment  Station  Work,  XXVII  (  U.  S.  Dept.  Agr.,  Farmers'  Bui.  .'10,  ///>.  32, 
figs.  7). — This  number  contains  articles  on  the  following  subjects:  Preservation  and 
value  of  hen  manure;  nitrate  of  soda  for  field  crops;  varieties,  culture,  and  quality  of 
wheat;  breeding  corn  of  special  composition;  effect  of  irrigation  on  the  quality  of 
crops;  the  effect  of  shading  strawberries  and  vegetables;  injuries  to  shade  trees;  soft 
corn  and  its  value  for  beef  production;  hay  substitutes;  oak  leaves  as  forage;  the 
covered  milk  pail;  canning  cheese;  millet  seed  for  hogs;  and  fertilizers  for  potatoes. 

Crop  Reporter  (  U.  S.  Dept.  Agr.,  Bureau  of  Statistics  Crop  Reporter,  vol.  6,  Nos.  4, 
pp.  25-32;  5,  pp.  33-40;  6,  pp.  41-48). — These  numbers  for  August,  September,  and 
October,  1904,  contain  the  usual  statistical  reports  on  the  crops  in  the  United  States 
and  foreign  countries.  Particular  mention  may  be  made  of  articles  dealing  with 
cocoanuts,  copra,  and  cocoanut  oil,  and  the  fruit  trade  with  foreign  countries,  the 
latter  of  which  has  been  noted  elsewhere  (E.  S.  R.,  16,  p.  264). 

Methods  and  routes  for  exporting  farm  products,  E.  G.  Ward,  Jr.  (  U.  S. 
Dept.  Agr.,  Bureau  0/  Statistics  Bui.  29,  pp.  62). — This  contains  an  enumeration  of 
the  principal  agricultural  exports  of  the  United  States,  billing  instructions,  and  lists 
of  fast  freight  lines  and  of  foreign  and  domestic  ports  between  which  steamboats 
regularly  ply. 

The  agricultural  distribution  of  immigrants,  R.  DeC.  Ward  (Pop.  Sci.  Mo.,  66 
(1904),  No.  2,  pp.  166-175). — Considerable  restriction  of  immigration  is  considered 
very  desirable  and  the  proposition  to  distribute  immigrants  throughout  the  agricul- 
tural districts  of  this  country,  while  admittedly  a  remedy  for  existing  evils  resulting 
from  the  settling  of  immigrants  in  cities,  is  shown  to  be  fostered,  in  many  instances 
at  least,  by  transportation  companies  and  by  no  means  free  from  serious  objections 
worthy  of  careful  consideration. 

Review  of  legislation,  1903 — general  agriculture,  E.  W.  Allen  {New  York 
State  Library  Legislation  Bui.  22o,  pp.  1-14)- — A  review  of  legislation  relating  to  State 
agricultural  departments,  experiment  stations,  farmers'  institutes,  agricultural  sta- 
tistics, weeds  and  noxious  animals,  commercial  feeding  stuffs,  and  fertilizers. 
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Connecticut  Storrs  College  and  Station. — ('.  K.  Graham  has  recently  been  appointed 
instructor  in  poultry  husbandry  and  poultryman  in  the  college  and  station,  respec- 
tively. Experiments  in  poultry  raising  will  be  made  an  important  feature  of  the 
work  of  the  station. 

Illinois  Station. — J.  W.  Hart,  of  the  dairy  department,  has  accepted  an  appoint- 
ment as  director  of  the  agricultural  school  at  Piracicaba,  Sao  Paulo,  Brazil,  and  will 
sail  for  South  America  in  March.  Ira  0.  Schaub  has  resigned  the  position  of  assist- 
ant chemist  in  the  station  to  accept  a  position  as  assistant  professor  of  soil  fertility  at 
the  Iowa  College  and  Station. 

Iowa  College. — According  to  press  reports,  about  600  farmers,  young  and  old,  were 
enrolled  in  the  short  courses  in  corn  and  live-stock  judging,  which  were  held  at  the 
college  early  in  January.  In  addition,  several  hundred  others  attended  the  courses 
for  one  or  two  days  at  a  time.  The  main  attendance  was  said  to  be  composed  of 
active  farmers,  who  proved  to  be  an  exceedingly  enthusiastic  lot  of  students. 

Louisiana  College  and  Stations. — B.  H.  Guilbeau  has  been  appointed  professor  of 
zoology  and  entomology  in  the  college,  vice  H.  A.  Morgan,  who,  as  previously  noted, 
has  become  director  of  the  Tennessee  Station;  and  Wilmon  Newell,  formerly  State 
entomologist  of  Georgia,  has  succeeded  Professor  Morgan  as  entomologist  to  the 
State  station.  J.  E.  Halligan,  of  the  sugar  station,  has  severed  his  connection  with 
the  station  to  accept  a  position  with  a  commercial  firm  in  Cuba.  H.  P.  Agee,  E.  B. 
Ricketts,  and  J.  A.  Yerret  have  been  appointed  assistant  chemists  at  that  station. 

Nebraska  University  and  Station. — The  college  of  agriculture  reports  39  students  in 
agronomy,  40  in  animal  husbandry,  40  in  entomology,  31  in  forestry,  and  26  in  horti- 
culture. There  are  135  students  in  the  3-years'  course  and  149  in  the  winter  course. 
A  great  deal  of  interest  has  been  awakened  by  the  university  and  station  through 
the  "seed  corn  special,"  which  has  been  operated  in  cooperation  with  two  of  the 
leading  railroads  having  a  large  mileage  in  the  State.  These  special  trains  in  14 
days  covered  a  large  part  of  the  corn  belt.  Experts  upon  tillage  and  seed  corn  selec- 
tion talked  to  19,000  farmers  at  the  various  points  where  stops  were  made.  There 
has  been  a  large  increase  in  the  number  of  applications  for  farmers'  institutes,  and 
more  than  150  will  be  held  this  year.  About  20,000  inquiries  per  year  come  to  the 
station  asking  for  information  upon  agricultural  subjects. 

New  Hampshire  Station. — Harry  D.  Batchelor,  assistant  chemist,  has  resigned,  and 
Albert  C.  Blaisdell,  of  Tufts  College,  has  been  appointed  his  successor. 

Pennsylvania  College. — Andrew  Carnegie  has  donated  to  the  college  the  sum  of 
$25,000  as  the  endowment  of  a  beneficiary  fund,  the  annual  interest  of  which  at  5 
per  cent  is  to  be  used  for  the  aid  of  deserving  students,  in  such  manner  as  the  board 
of  trustees  may  direct.  Mrs.  Carnegie  has  donated  a  like  sum,  the  annual  interest 
of  which  at  5  per  cent  is  to  be  expended  for  the  maintenance  of  scholarships  to  be 
awarded  under  the  direction  of  the  trustees. 

Virginia  Station. — Charles  F.  Holdaway  has  entered  upon  his  duties  as  fore- 
man of  the  dairy  division.  Plans  have  been  completed  for  a  new  barn  for  handling 
the  crops  grown  in  field  experiments.  The  barn  will  be  44  by  64  ft.  in  size  and  3 
stories  in  height  consisting  of  a  basement  and  2  floors.  The  basement  will  contain 
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the  implement  and  tool  roomsand  stabling  for  the  Htc  stock  used  in  the  Held  experi- 
ments. The  second  floor  will  contain  the  thrashing  and  cleaning  rooms  and  storage 
for  seeds.  The  third  floor  will  be  provided  with  rat-proof  cases  for  the  preservation 
of  specimens.  Arrangements  will  be  made  so  that  the  crops  from  a  large  number  of 
plats  can  be  stored  and  kept  under  the  most  favorable  conditions  until  thrashed. 
This  barn  is  designed  especially  for  the  work  it  is  intended  to  accommodate. 

Irrigation  and  Dry  Farming. — The  Office  of  Experiment  Stations  has  entered  into  a 
cooperative  experiment  with  the  Northern  Pacific  Railroad  and  the  Montana  Experi- 
ment Station  to  study  the  application  of  irrigation  in  a  limited  way  in  dry  farming, 
and  to  determine  how  far  it  is  possible  to  extend  agriculture  in  Montana  outside  of 
the  valleys  where  ample  water  for  irrigation  can  be  obtained.  Experiments  will  be 
made  with  10  or  12  farmers  in  testing  methods  of  applying  water,  the  conservation  of 
soil  moisture,  the  benefits  of  winter  irrigation,  and  the  cost  and  profits  of  pumping 
water  for  irrigation.  The  irrigation  and  pumping  work  will  be  under  the  direction 
of  Elwood  Mead,  of  this  Office,  and  the  Montana  Station  will  look  after  the  cultural 
features. 

A  similar  cooperative  undertaking  is  to  be  carried  on  in  the  vicinity  of  Cheyenne, 
Wyoming,  the  Office  cooperating  in  this  case  with  the  Burlington,  Union  Pacific,  and 
Colorado  Southern  railroads,  and  with  certain  organizations  in  the  State. 

Lectures  on  Forestry. — Following  the  sessions  of  the  Forest  Congress,  the  Yale  For- 
est School  held  a  series  of  lectures  in  the  Assembly  Hall  of  the  Bureau  of  Forestry 
at  Washington,  January  7-13.  The  students  of  the  school  had  been  in  attendance 
upon  the  Forest  Congress,  and  remained  over  for  these  lectures  as  a  part  of  their 
regular  work.  In  addition,  the  delegates  to  the  Forest  Congress  were  invited  to 
attend.  Lectures  were  given  by  Gifford  Pinchot  on  forest  policy,  by  Capt.  George  P. 
Ahern  on  the  Philippine  forests,  by  F.  V.  Coville  and  A.  F.  Potter  on  the  grazing 
problem,  by  F.  E.  Olmsted  on  forest  reserves,  by  G.  B.  Sudworth  on  dendrology,  by 
W.  L.  Hall  on  forest  extension,  by  Raphael  G.  Zon  on  sylviculture!  research,  and  by 
F.  H.  Newell  on  hydrography.  There  were  also  addresses  by  B.  E.  Fernow,  Filibert 
Roth,  Judson  F.  Clark,  T.  H.  Sherrard,  and  others. 

Leucocytes  in  Milk. — In  investigations  concerning  the  occurrence  and  significance 
of  leucocytes  or  pus  cells  in  cows'  milk,  C.  F.  Doane  and  S.  S.  Buckley  of  the  Mary- 
land Station  have  adopted  the  following  method:  Ten  cubic  centimeters  of  milk  are 
centrifuged  for  5  minutes  in  a  graduated  sedimentation  tube  at  a  speed  of  approxi- 
mately 2,000  revolutions  per  minute.  The  fat  is  removed  by  means  of  absorbent 
cotton  and  the  milk  siphoned  to  0.5  cc.  Two  drops  of  an  alcoholic  solution  of 
methylene  blue  are  then  added  to  the  sediment  and  thoroughly  mixed  by  shaking, 
when  the  tube  is  placed  in  boiling  water  for  2  minutes.  The  volume  is  then  made 
up  to  1  cc.  by  the  addition  of  water,  and  the  actual  number  of  cells  in  this  sample  is 
determined  by  counting  in  a  Thoma-Zeiss  cell  using  a  £  objective.  In  the  method 
described  by  Stokes  and  adopted  by  D.  H.  Bergey,  the  leucocyte  content  is  judged 
by  the  number  of  cells  appearing  in  the  field  of  a  y1,  immersion  lens.  Some  compara- 
tive counts  by  the  two  methods  are  here  given,  those  by  the  new  method  being 
stated  in  cells  per  cubic  centimeter,  and  those  by  the  Stokes  method,  inclosed  in 
parentheses,  in  cells  per  field  of  the  immersion  lens:  365,000  (45),  355,000  (18), 
284,000  (18),  1,000,000  (22),  525,000  (10),  468,000  (30),  1,200,000  (65),  4, 600,000  (75), 
500,000  (10),  and  328,000  (35). 

Although  the  results  by  the  two  methods  are  not  directly  comparable,  there  is 
evidently  an  entire  lack  of  harmony  which  would  cause  a  doubt  as  to  the  reliability 
of  one  of  the  methods  for  this  purpose. 

New  Centralblatt  for  Dairying. — The  editorship  of  the  Milch  Zeitung,  one  of  the 
leading  foreign  dairy  journals,  was  transferred  on  January  1,  1905,  from  Professor 
Ramm  to  Dr.  R.  Eichloff ,  director  of  the  dairy  institute  at  Greifswald.  This  change 
was  necessitated  by  the  professional  duties  of  the  former  editor. 
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Coincident  with  this  change  is  the  establishment  of  the  MilchvMrtschaflliches  Zentral- 
blatt  as  a  scientific  monthly  supplement  of  the  Milch  Zeitung.  The  first  number  of 
the  MUehvrirtschaftliches  Zmtralblatt  was  issued  with  the  beginning  of  the  year.  On 
the  title  page  appeared  the  following  as  associate  editors:  Professor  Albert,  Konigs- 
berg;  Director  du  Roi,  Prenzlau;  Dr.  Herz,  Munich;  Dr.  Hittcher,  Kleinhof-Tapiau; 
Professor  Kirchner,  Leipzig;  Professor  Klein,  Proskau;  Professor  Ramm,  Dahlem; 
Dr.  Tiemann,  Wreschen;  Professor  Vieth,  Hameln;  Professor  Weigmann,  Kiel. 

The  first  number  contains  6  original  articles  by  well-known  authors,  7  excellent 
abstracts,  and  several  brief  notes.  On  the  whole,  the  publication  corresponds  in 
character  to  the  Rente  generale  du  lait  (E.  S.  R.,  13,  p.  1112)  and  to  the  Centralblatts 
along  other  lines.  The  high  grade  of  the  journal  will  surely  secure  for  it  a  hearty 
welcome  by  investigators  in  dairy  lines. 

Meeting  of  the  American  Association  for  the  Advancement  of  Science. — At  the  meeting 
of  the  association  at  Philadelphia  during  the  holidays,  more  than  five  hundred 
papers  were  presented  before  the  various  sections  and  affiliated  societies,  covering  a 
very  wirle  range  of  subjects  in  the  exact  and  natural  sciences  and  their  applications. 
There  were  a  notable  number  of  papers  of  popular  interest,  and  among  those  related 
to  the  application  of  science  to  industry  and  daily  life  agriculture  came  in  for  a  good 
share. 

Botanical  papers. — The  following  papers,  among  others,  were  presented  before  the 
section  for  botany.  In  a  paper  on  Observations  on  the  Teratology  of  the  Pineapple, 
M.  T.  Cook  expressed  the  belief  that  a  careful  study  of  teratology  will  be  of  some 
service  in  taxonomy  and  morphology.  Thirteen  types  of  variation  on  the  Smooth 
Cayenne  variety  of  pineapple  were  described.  Many  of  these  are  attributed  to  the 
character  of  the  stock,  the  method  of  cultivation,  or  the  kind  of  fertilizer  used. 

F.  W.  Rane  described  Economic  Methods  in  Restocking  White  Pine  Forests,  an 
account  of  which  js"-:—  k  under  the  meeting  of  the  Society  for  the  Promotion  of  Agri- 
cultural Science.  In  Suggestions  from  the  Study  of  Dairy  Fungi,  C.  Thorn  pointed 
out  the  desirability  of  more  certain  and  uniform  means  of  describing  and  determining 
common  saprophytic  fungi,  based  especially  on  their  physiological  and  morphological 
relations.  He  detailed  the  characters  of  certain  species  of  Penicillium  grown  upon 
several  substrata.  In  spite  of  wide  variation  on  different  substrata  a  constantly 
recurring  series  of  characters  were  observed,  and  those  of  value  in  the  genus  were 
summarized. 

Perley  Spaulding,  discussing  Cultures  of  Wood-Inhabiting  Fungi,  stated  that  it  had 
been  found  easier  to  make  cultures  of  wood -rotting  fungi  from  actively  growing 
mycelium  than  from  the  spores.  Agar  made  from  infusions  of  the  species  of  wood 
upon  which  the  fungus  is  found  usually  serves  to  start  the  growth  of  the  mycelium, 
which  can  then  be  transferred  to  tubes  of  sterilized  green  wood.  Inoculations  with 
mycelium  of  Lenzites  sepiaria  have  shown  no  parasitic  action,  but  in  cut  timber  have 
produced  fruiting  bodies  in  less  than  five  months. 

The  Effect  of  Climatic  Conditions  on  the  Vitality  of  Seeds  was  described  by  J.AV.  T. 
Duvel  in  a  preliminary  report  of  experiments  in  which  seeds  were  stored  in  ordinary 
seed  packages  and  in  ah -tight  containers.  Seeds  put  up  in  this  way  were  sent  to  60 
stations  throughout  the  United  States,  and  to  a  number  of  places  in  the  tropics  and 
in  cold  climates.  At  the  expiration  of  six  months  and  of  one  year  complete  sets 
from  each  station  were  returned  and  tested  for  vitality.  A  great  deterioration  was 
found  in  the  seeds  contained  in  paper  packages  which  were  stored  in  localities  having 
a  warm  humid  atmosphere,  while  the  seeds  put  up  in  air-tight  containers  preserved 
their  vitality  much  better  under  these  conditions.  In  comparatively  warm  climates 
seeds  showed  no  appreciable  loss  of  vitality  when  put  up  in  either  way. 

The  Germination  of  Seeds  as  Affected  by  Soil  Temperature  was  reported  upon  by 
Edgar  Brown.  From  March  2ti  to  June  30  plantings  of  twenty  different  kinds  of 
seeds  were  made  at  intervals  of  two  or  three  days,  and  records  kept  of  the  appear- 
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ance  of  the  first  sprouts  and  the  total  germination,  together  with  the  soil  tempera- 
tures at  depths  of  from  one-fourth  inch  to  two  feet,  of  the  air  temperature,  and  of 
solar  radiation.  Great  variations  were  found  in  the  germination  results.  Lettuce 
germinated  well  early  in  the  season  when  the  temperature  was  comparatively  low, 
but  poorly  later,  while  the  reverse  was  true  of  corn  and  many  other  seeds.  Seeds  of 
low  vitality  germinated  much  more  slowlythan  those  of  high  vitality,  and  were  much 
more  affected  by  unfavorable  conditions.  The  time  between  planting  and  the 
appearance  of  the  first  sprouts  was  generally  inversely  proportional  to  the  percentage 
of  germination. 

Burton  E.  Livingston  traced  The  Relation  of  Transpiration  to  Other  Functions, 
using  wheat  plants  grown  in  soil  and  in  nutrient  solutions.  Transpiration  was 
found  to  be  proportional  to  the  leaf  area,  and  while  its  relation  to  leaf  weight  was 
not  quite  so  simple,  the  variation  was  said  to  be  too  small  to  interfere  with  the  use 
of  transpiration  as  a  criterion  for  estimating  relative  leaf  weight.  The  conclusion 
from  the  tests  was  that  soils  or  solutions  may  be  compared  in  respect  to  their  power 
to  support  growth  by  means  of  the  total  transpiration.  Studies  were  reported  on  the 
relation  of  transpiration  to  the  absorption  of  salts  in  water  cultures.  Under  like 
conditions  transpiration  was  found  to  be  proportional  to  the  amount  of  salts  absorbed, 
but  when  one  culture  was  grown  in  a  moist  atmosphere  and  another  in  a  relatively 
dry  one  this  relation  did  not  hold,  the  transpiration  being  checked  to  a  marked 
degree  in  a  moist  air,  while  the  absorption  of  salts  was  cheeked  only  to  a  very  slight 
degree,  if  at  all. 

The  SaltWater  Limits  of  Wild  Rice,  as  studied  by  C.  S.  Scofield  in  three  delta 
regions,  were  found  0>  be  equivalent  to  a  0.0.31  normal  solution  of  sodium  chlorid. 
Where  the  water  surrounding  the  plants  was  more  saline,  the  growth,  of  wild  rice 
was  nearly  or  quite  inhibited. 

F.  H.  Blodgett  described  The  Fasciation  of  Field  Peas.  •  '•'■  the  case  cited  peas 
were  grown  from  seed  secured  from  a  feed  dealer  who  knew  nothing  of  their  pedi- 
gree or  quality.  Not  more  than  5  per  cent  of  the  crop  formed.  The  conditions  of 
the  soil  and  temperature  combined  to  produce  a  very  vigorous  growth  of  vine,  which, 
instead  of  setting  pods,  became  fasciated,  forming  tubular  or  flattened  stems  bearing 
large  numbers  of  flowers  at  the  upper  end  which  set  practically  no  seed.  The  stems 
had  the  appearance  of  two  tubes,  the  inner  one  tapering  downward  to  a  point  and 
united  to  the  upper  cylindrical  portion  by  the  common  rim,  along  which  the  flower 
clusters  were  developed.  The  two  tubes  were  practically  free  from  any  connection 
with  each  other  except  at  the  end,  and  each  bore  upon  its  exposed  surface  leaves  and 
branches,  the  inner  one  in  a  lesser  degree.  Many  of  these  branches  were  hollow 
and  often  somewhat  flattened  or  fasciated.  This  condition  was  found  on  two  fields 
of  approximately  fifteen  acres,  upon  which  the  crop  was  a  total  failure. 

The  programme  of  the  Botanical  Society  of  America  included  the  following  papers, 
among  others,  no  abstracts  of  which  have  been  secured:  Address  of  the  past  presi- 
dent, C.  R.  Barnes,  on  The  Theory  of  Respiration;  Physiological  Drought  in  Relation 
to  Gardening,  by  I.  B.  Balfour;  Cultures  of  Qredinese  in  1904,  by  J.  C.  Arthur; 
Cultures  of  Uredinese  in  1904,  by  W.  A.  Kellerman;  The  Effects  of  Certain  Nutrients 
on  the  Toxic  Action  of  Some  Agents  Deleterious  to  Fungi,  by  B.  M.  Duggar;  Trans- 
piration and  Stomatal  Action  in  a  Desert  Plant  [Fouquieria  splendens),  by  F.  E.  Lloyd: 
Mutations  and  Hybrids  of  the  Evening  Primroses,  by  D.  T.  MacDougal;  Some  Studies 
Regarding  the  Biology  of  Buds  in  Winter,  by  K.  McK.  Wiegand;  Ecological  Notes 
on  the  Vegetation  of  Southeastern  Florida,  by  H.  C.  Cowles;  Studies  in  Etiolation, 
by  A.  D.  Selby;  The  Oxidizing  Enzyms  in  the  Opium  Poppy,  by  R.  H.  True;  and 
Photomicrography  Applied  to  the  Comparative  Study  of  the  Spores  of  Mushrooms, 
by  G.  F.  Atkinson. 

Steps  were  taken  in  the  direction  of  a  union  of  the  Botanical  Society  of  America, 
the  Society  for  Plant  Morphology  and  Physiology,  and  the  Botanical  Club  of  the 
17604— No.  6—05 8 
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association  into  a  single  organization,  to  be  known  as  the  Botanical  Society  of 
America.  If  this  plan  materializes,  there  will  be  provision  for  holding  special  session.' 
or  section  meetings  devoted  to  the  different  branches  of  the  subject  as  occasion  may 
arise,  although  the  plan  dues  nut  contemplate  the  formation  of  permanent  sections. 

The  following  committee  was  appointed  by  the  botanical  section  to  confer  with  a 
like  committee  from  the  Association  of  <  Official  AgriculturaK  !hemists|  I-'.  S.  R.,  L6,  p. 324) 
on  the  definition  of  the  term  "plant  food":  C.  R.  Barnes,  University  of  Chicago; 
F.  C.  Newcomb,  University  of  Michigan;  I).  T.MacDougal,  New  York  Botanic  Garden; 
H.  M.Richards,  Barnard  College;  and  B.  E.  Livingston,  University  of  Chicago. 

In  the  section  for  social  and  economic  science,  B.  E.  Fernow  discussed  the  Move- 
ment of  Wood  Prices  and  their  Influence  on  Forestry  Treatment;  and  W.  R.  Lazenby 
reviewed  The  Present  Demand  for  and  the  Economic  Uses  of  Wood. 

American  Chemical  Society  and  Section  ('. — In  a  paper  on  Some  Present  Problems 
in  Industrial  Chemistry,  Edward  Hart  referred  to  the  reputed  finding  of  nitrate  of 
soda  in  Death  Valley,  and  stated  that  thus  far  no  material  progress  had  been  made 
in  making  nitrates  in  this  country,  the  electric  method  not  having  proved  sufficiently 
cheap  as  yet.  The  making  of  our  own  nitrates  would  add  $11,000,000  to  our  National 
wealth.  The  discovery  of  some  source  of  potash  to  compete  with  the  Stassfurt  salts 
was  mentioned  as  affording  a  great  opportunity,  and  the  possibility  of  making  potash 
from  feldspar  commercially  was  suggested.  In  noting  some  of  the  things  to  be 
undertaken  in  the  future,  Dr.  Hart  pointed  out  that  we  must  raise  more  of  our  sugar 
at  home,  and  must  induce  farmers  to  fertilize  their  land  more  liberally,  to  replace 
what  is  removed  by  the  crops  in  order  that  the  fertility  of  the  land  may  be 
maintained. 

W.  F.  Hillebrand  presented  Some  Thoughts  upon  the  Present  Condition  of  Ana- 
lytical Chemistry,  which  proved  exceedingly  interesting  and  suggestive.  He  pointed 
out  discrepancies  in  present  methods  of  analysis  in  a  number  of  lines,  and  urged 
that  there  should  be  a  determined  will  and  sentiment  to  improve  the  analytical 
methods  and  practice  followed— at  least  to  inquire  into  the  character  of  the  chem- 
icals and  the  water  used  in  such  work.  Part  of  the  carelessness  in  this  respect  was 
ascribed  to  the  student's  early  training,  and  the  point  was  made  that  lie  should  be 
taught  to  look  for  the  errors  in  his  work  and  to  determine  the  quality  of  his  reagents. 

The  speaker  deprecated  the  so-called  r'cookl k  methods"  of  analysis,  which  were 

followed  blindly  and  in  a  mechanical  sort  of  way.  He  hoped  for  some  help  from 
the  Bureau  of  Standards  in  testing  methods  and  furnishing  means  for  checking  the 
work  of  chemists. 

H.  W.  Wiley  discussed  Diet  in  Tuberculosis,  and  W.  D.  Bigelow  gave  a  prelim- 
inary note  on  The  Ripening  of  Peaches,  describing  an  investigation  upon  this  topic 
carried  on  under  his  direction,  but  reserving  the  results  for  future  publication. 

Discussing  The  Interpretation  of  a  Water  Examination,  W.  P.  Mason  emphasized 
the  value  of  a  sanitary  survey,  which  he  placed  first  in  importance  in  the  examina- 
tion of  water  supply,  if  only  one  form  can  be  made.  The  chemical  examination  has 
often  called  attention  to  a  dangerous  condition  of  the  water,  although  the  bacterio- 
logical side  is  now  recognized  as  of  great  importance.  All  three  of  these  forms  of  ex- 
amination—the sanitary  survey,  the  chemical,  and  the  bacteriological  examination- 
should,  if  possible,  be  used  together.  Referring  to  the  use  of  copper  sulphate  for  the 
purification  of  water,  he  questioned  whether  or  not  copper,  like  lead  and  other  heavy 
metals,  is  a  cumulative  poison.  Its  use  for  killing  germs  in  water  was  thought  to  be 
more  objectionable  than  its  use  against  alga?,  since  for  the  former  purpose  it  must  be 
used  continuously. 

L.  P.  Kinnicutt  discussed  The  Determination  of  Oxygen  Consumed  in  Water 
Analysis,  reporting  the  results  obtained  on  about  a  dozen  samples  by  eight  methods. 
The  results  disagreed  very  widely  according  to  the  time  and  temperature  of  the 
treatment.     He  preferred  Palmer's  method,  as  the  conditions  can  be  kept  more  con- 
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stant  and  alike  in  all  laboratories.  The  same  speaker,  under  the  title  of  Standard 
Methods  to  be  Used  in  the  Sanitary  Analysis  of  Water,  presented  a  report  of  the 
committee  on  the  development  of  standard  methods,  to  he  published  soon.  S.  i). 
Gage,  in  a  paper  on  Biochemistry  of  Sewage  Purification,  discussed  the  bacteriolysis 
of  peptones  and  nitrates. 

The  Need  of  Action  regarding  the  Adulteration  of  Foods  and  Drugs  was  presented 
in  a  paper  by  L.  L.  Watters.  The  speaker  thought  that  adulteration  and  misbrand- 
ing of  these  materials  was  on  the  increase,  and  gave  illustrations  of  food  adultera- 
tion, the  adulterants  employed,  and  the  extent  of  adulteration,  especially  in  New 
York  City.  He  suggested  that  the  greatest  need  was  not  for  legislation,  but  for  the 
enforcement  of  the  laws  now  on  the  statute  books.  In  discussing  this  paper  H.  W. 
Wiley  called  attention  to  the  need  of  further  legislation  in  some  States,  and  illus- 
trated some  of  the  advantages  which  might  be  expected  to  result  from  the  enactment 
of  a  National  pure-food  law. 

C.  A.  Crampton  and  F.  I>.  Simons  presented  a  paper  on  The  Detection  of  Palm  Oil 
when  Used  as  a  Coloring  Material  in  Fats  and  Oils.  These  oils  are  sold  to  the  trade 
as  "  butter  oil,"  to  be  used  in  the  manufacture  of  oleomargarine,  the  palm  oil  being 
added  to  give  the  desired  butter  color.  For  its  detection  the  speaker  had  employed 
two  methods.  In  the  first  test  the  solution  of  fat  in  petroleum  ether  is  treated  with 
weak  potassium  hydrate  solution,  the  water  layer  acidulated  and  treated  with  carbon 
tetrachlcrid.  The  latter  solution  is  separated  and  a  portion  treated  with  a  solution 
of  1  part  crystallized  phenol  in  2  parts  carbon  tetrachlorid,  and  then  with  hydro- 
bromic  acid.  In  the  other  test  the  melted  and  filtered  fat  is  shaken  with  acetic 
anhydrid,  and  then  with  a  drop  of  sulphuric  acid  sp.  gr.  1.53.  In  both  tests  palm 
oil  is  indicated  by  a  bluish-green  color.  The  tests  were  found  to  be  positive  and 
satisfactory.  A  paper  on  The  Detection  of  Process  or  Renovated  Butter,  by  the  same 
authors,  confirmed  Patrick's  methods  based  on  the  microscopic  examination  of  the 
curd.  The  behavior  of  the  curd  toward  coloring  matter,  as  suggested  by  Fascetti 
(E.  S.  R.,  16,  p.  196),  lias  proved  a  favorable  means  of  detection.  The  use  of  the 
Zeiss  immersion  refractometer  is  being  studied. 

In- a  paper  on  The  Organic  Matter  in  Soils,  F.  K.  Cameron  reported  data  in  sup- 
port of  Ins  method  announced  a  year  ago  (E.  S.  R.,  15,  p.  744).  He  also  presented 
notes  on  The  Water  of  Utah  Lake,  showing  the  increase  in  solids  during  a  period  of 
years;  and  in  the  section  for  physical  chemistry  he  reported  upon  The  Solubility  of 
Calcium  Sulphate  in  Solutions  of  Ammonium  Salts  and  of  Certain  Other  Salts,  in  col- 
laboration with  B.  E.  Brown,  on  The  Action  of  Water  upon  Calcium  Phosphates, 
with  A.  Seidell,  and  on  The  Action  of  Solutions  of  Potassium  Nitrate  upon Tricalcium 
Phosphate,  with  J.  G.  Smith.  A.  S.  Cushman  described  The  Effect  of  Water  on 
Rock  Powders. 

In  the  section  for  mechanical  science  and  engineering,  Elwood  Mead,  of  this 
Department,  discussed  The  Value  of  Courses  in  Agricultural  Engineering;  ('.  G.  Elliott 
described  the  irrigation  and  drainage  investigations  of  this  Office;  and  C.  J.  Zintheo, 
of  Iowa,  sent  a  paper  on  American  Machinery  as  a  Factor  in  Agriculture. 

Accounts  of  the  meetings  of  several  other  affiliated  societies  are  given  in  the  fol- 
lowing pages.  Unfortunately  it  was  not  found  practicable  to  secure  reviews  of  the 
papers  read  at  the  meeting  of  the  Society  for  Horticultural  Science. 

Society  for  the  Promotion  of  Agricultural  Science. — This  society  met  in  Philadelphia 
December  27  and  28.  A  joint  session  was  held  on  the  first  day  with  the  Society  for 
Horticultural  Science,  at  which  the  addresses  of  the  presidents  of  the  two  societies 
were  presented.     These  addresses  were  treated  editorially  in  the  last  number. 

A  memorial  to  the  late  Henry  E.  Alvord,  a  member  of  the  Society  for  the  Promo- 
tion of  Agricultural  Science,  was  presented  by  W.  R.  La/entry,  on  behalf  of  a  com- 
mittee consisting  of  himself,  P.O.  Howard,  and  W.J.  Peal,  appointed  for  the  purpose. 
This  was  a  record  of  the  life  and  scientific  services  of  Major  Alvord,  and  concluded 
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with  a  tribute  to  his  judgment  and  integrity,  and  to  the  personal  qualities  which 
endeared  him  to  a  wide  circle  of  friends. 

In  a  paper  on  The  Part  Taken  by  Teleutospores  and  vEcidia  in  the  Distribution 
of  Maize  and  Cereal  Rusts,  J.  C.  Arthur  pointed  out  that  corn  rust  is  exceptionally 
well  fitted  for  studying  the  spread  of  rusts  on  cultivated  crops.  He  showed  that 
this  rust  is  spread  chiefly  by  uredospores,  starting  in  the  spring  largely  from  uredo- 
spores  blown  in  successive  stages  from  warm  regions  of  the  South.  It  occasionally 
begins  still  earlier  and  more  vigorously  by  the  germination  of  overwintered  teleuto- 
spores, first  producing  a  crop  of  secidial  spores  on  wild  plants  of  the  Oxalis  genus, 
which  in  turn  infect  the  corn  plant.  The  appearance  of  rust  on  a  plant  does  not 
imply  that  the  source  of  infection  is  near  by,  for  spores  of  some  species  of  rust, 
notably  those  of  cultivated  crops,  may  be  blown  long  distances  without  losing  vitality. 

F.  M.  Webster  traced  The  Early  History  of  the  Hessian  Fly  in  America.  He  recalled 
that  the  name  was  applied  to  it  because  of  its  supposed  introduction  into  this  country 
in  straw  which  the  Hessian 'troops  brought  over  from  their  native  country  in  1776 
and  1777,  although  there  was  said  to  be  no  proof  that  at  that  time  the  Hessian  fly 
inhabited  Hesse  or  any  part  of  Germany.  The  writer  considered  it  improbable  that 
the  fly  was  introduced  through  the  Hessians,  since  records  show  that  within  a  few 
years  after  that  date  the  insect  was  present  in  sufficient  numbers  to  devastate  the 
wheat  fields.  Proof  of  the  actual  existence  of  the  Hessian  fly  in  America  prior  to 
1776  was  said  to  be  lacking,  although  frequent  references  to  depredations  of  "the 
fly  "  were  cited.  The  writer  leaned  to  the  belief  that  the  Hessian  rly  was  acciden- 
tally introduced  into  America  from  Southern  Europe  at  some  time  prior  to  1776, 
making  its  appearance  first  on  Long  Island  and  Staten  Island  in  the  vicinity  of  New 
York,  and  that  it  first  became  a  pest  in  that  locality  in  1779,  receiving  its  present 
name  about  that  time. 

Regarding  the  subsequent  diffusion  of  the  Hessian  fly  over  the  United  States,  "all 
that  can  be  safely  said  is  that  the  pest  has  followed  closely  in  the  wake  of  wheat 
culture  across  the  country  from  east  to  west,  appearing  in  a  community  even  before 
wheat  growing  became  an  important  industry,"  and  remaining  unobserved  until  it 
became  a  serious  pest.  Like  many  other  insects,  it  is  carried  comparatively  long 
distances  by  the  winds  and  may  in  this  way  be  spread  beyond  its  supposed  area  of 
distribution.  For  this  reason  the  exact  date  of  the  appearance  of  the  insect  in  a 
particular  locality  can  not  be  substantiated. 

Economic  Methods  of  Restocking  White  Pine  Forests  was  the  subject  of  a  paper 
by  F.  W.  Rane.  He  described  an  experiment  in  restocking  a  piece  of  land  at  the 
New  Hampshire  Agricultural  College,  using  seedlings  which  were  dug  up  in  various 
localities  about  Durham.  Twenty-two  thousand  of  these  seedlings  were  transplanted. 
The  cost  of  digging  the  3-year-old  seedlings  is  estimated  at  about  75  cents  per  thousand. 
It  was  found  that  two  men  could  set  on  an  average  about  400  seedlings  an  hour,  at 
a  cost  when  set  8  by  8  feet  apart  of  approximately  50  cents  per  acre  for  transplanting, 
thus  making  the  total  expense  of  digging  and  transplanting  approximately  $1.25  a 
thousand.  This  is  regarded  as  cheaper  than  nursery  stock,  and  to  place  beyond 
question  the  economical  restocking  of  lands  adapted  to  the  growth  of  white  pine. 

In  a  paper  on  The  Vitality  of  Seeds,  W.  J.  Beal  gave  the  results  of  experiments 
begun  nearly  25  years  ago  on  the  length  of  time  which  seeds  of  some  common  plants 
would  remain  dormant  in  the  soil  and  yet  germinate  when  exposed  to  favorable  con- 
ditions. Samples  containing  50  seeds  of  each  of  22  different  kinds  of  plants  were 
mixed  with  moderately  moist  sand  taken  from  3  feet  below  the  surface,  placed  in 
bottles,  and  buried  with  the  mouths  of  the  bottles  uncorked,  and  slanting  downward 
in  a  sandy  knoll.  At  the  end  of  5,  10,  15,  20,  and  25  years  tests  were  made  of  the 
vitality  of  these  seeds,  the  results  of  which  were  detailed.  Eight  out  of  22  kinds  of 
seed  tested  failed  to  germinate  at  either  trial,  while  of  the  other  14  species  10  germi- 
nated after  they  had  been  buried  25  years.  Differences  were  noticeable  in  the  readi- 
ness with  which  equally  sound  seeds  of  the  same  species  germinated. 
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C.  S.  Plumb,  of  Ohio,  sent  a  paper  on  Prolificacy  of  Sheep  Breeding,  s.  M.  Tracy, 
now  connected  with  tin-  Bureau  of  Plant  Industry  of  this  Department,  spoke  upon 
cassava  growing  in  the  Gulf  States;  and  L.  H.  Pammel,  of  Iowa,  described  Some 
Fungus  Diseases  in  Iowa  in  1904. 

The  officers  elected  I'm-  the  ensuing  year  were  Dr.  II.  I*.  Arnishy,  of  Pennsylvania, 
president;  and  Prof.  F.  W.  Kane,  of  New  Hampshire,  secretary  and  treasurer. 

Association  of  Economic  Entomologists. — The  seventeenth  annual  meeting  of  the 
Association  of  Economic  Entomologists  was  held  at  Philadelphia  December  29  and 
.'!<>,  1904.  The  session  w;is  opened  with  an  address  hy  the  president,  Prof.  A.  L. 
Quaintance,  of  the  Bureau  of  Entomology  of  this  Department,  entitled  Some  Present 
Day  Features  of  Applied  Entomology  in  America. 

The  speaker  traced  the  development  of  interest  in  economic  entomology,  alluding 
to  the  discovery  of  the  connection  between  mosquitoes  and  the  dissemination  of 
mal  iria  and  yellow  fever,  the  invasion  of  this  country  by  the  San  Jose  scale  and  the 
boll  weevil,  and  other  economic  insects.  These  things  have  aroused  much  interest 
in  applied  entomology,  and  have  resulted  in  an  attempt  to  popularize  it  and  give  it 
an  important  place  in  nature  study.  There  are  now  in  this  country  about  145  men 
devoting  more  or  less  of  their  time  to  economic  entomology,  and  if  those  engaged  in 
nursery  inspection  are  included  the  number  is  easily  doubled. 

Entomological  investigations  are  being  conducted  in  43  of  the  experiment  stations. 
and  there  are  now  59  workers  in  this  field  in  the  Bureau  of  Entomology.  These  men 
have  an  aggregate  appropriation  of  $280,000  annually,  aside  from  special  appropria- 
tions for  such  pests  as  the  boll  weevil,  gypsy  moth,  etc.  The  investigations  in  eco- 
nomic entomology  were  credited  with  having  saved  $20,000,000  to  growers  of  orchard 
fruits  alone,  and  to  the  country  at  large  of  about  S155,000,000. 

The  wide  range  of  the  investigations  of  economic  entomologists  was  illustrated  by 
the  importation  of  the  fig  insects,  giving  to  California  a  most  valuable  fruit  industry, 
and  the  study  of  malaria,  mosquitoes,  aquatic  insects,  etc.,  besides  investigations  of 
many  forms  depredating  agricultural  crops.  General  legislation  has  been  directed 
mainly  against  the  San  Jose  scale,  and  latterly  special  laws  have  been  enacted  for  the 
purpose  of  checking  the  boll  weevil,  and  Texas  now  proposes  to  enforce  some  radical 
measures  for  the  control  of  this  pest. 

In  a  paper  by  E.  P.  Felt,  of  Albany,  on  Experiments  with  Lime-Sulphur  Washes, 
he  stated  that  the  results  were  uniformly  successful,  ami  gave  a  formula  and  method  i  <i 
preparation  of  a  new  sal  soda-lime-sulphur  wash  he  has  recently  devised.  In  dis- 
cussion, .1.  B.  Smith  stated  that  lime-sulphur  washes  had  been  very  ineffectiveon  apple 
and  pear  trees  in  New  Jersey,  whereas  upon  the  peach  results  were  more  satisfactory. 
The  same  was  reported  for  portions  of  eastern  Pennsylvania.  M.  T.  Cook,,  of  the 
Cuba  Experiment  Station,  described  some  Cuban  insects,  mentioning  in  particular  a 
leaf  cutter  ant  which  is  a  serious  problem,  since  it  sometimes  defoliates  small  trees  in 
a  single  night.  As  a  means  of  control  he  suggested  scattering  Paris  green  about  the 
entrance  to  the  nests,  a  measure  which  promises  to  be  of  considerable  service.  In 
a  paper  entitled  Further  Observations  Concerning  the  Cotton  Poll-Weevil,  E.  D. 
Sanderson  pointed  out  a  benefit  of  the  cottonworm  in  that  its  depredations  result  in 
reducing  the  amount  of  food  available  for  weevils. 

S.  A.  Forbes  presented  a  paper  on  Spraying  Apples  against  the  Plum  Curculio,  and 
brought  forward  data  to  show  that  4  sprayings  give  the  maximum  benefit.  The  cost 
of  treating  492  trees  was  from  4  to  .">  cts.  each,  or  Pi  to  17  cts.  for  the  four  treatments, 
only  2  cts.  of  which  could  he  charged  to  material.  Asa  result,  the  yield  of  fruit 
was  increased  by  about  one-halt  and  its  size  by  one-fifth,  and  its  value  was  doubled 
or  trebled.  C.  L.  Marlatt  presented  a  brief  paper  upon  the  value  of  copper  sulphate 
for  the  destruction  of  mosquito  larvae,  showing  that  one  part  to  a  million  in  pure 
water  killed  larva?  about  one-third  grown  in  from  2  to  3  days;  copper  foil  was  also 
destructive.     The  full-grown  wigglers,  however,  required  fully  1  part  to  40,000,  and 
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in  foul  water  even  more  was  necessary.  J.  B.  Smith  stated  that  in  his  experience 
even  greater  strength  was  necessary  to  secure  satisfactory  results.  W.  E.  Britton,  of 
Connecticut,  presented  a  brief  paper  showing  that  the  fall  webworm  was  partially 
double-brooded  in  Connecticut;  and  Henry  L.  Viereck,  of  Philadelphia,  nave  a  few 
observations  upon  the  museum  pest. 

The  Coffee  Leaf  Miner  (Leucoptera  coffeella)  was  discussed  liy  M.  T.  Cook.  This 
is  one  of  the  most  injurious  coffee  pests  in  the  West  Indies  and  causes  great  losses  in 
Cuba  and  Porto  Rico.  On  some  coffee  estates  56  per  cent  of  the  leaves  were  affected. 
The  life  history  of  the  pest  was  discussed  by  the  speaker  with  particular  reference  to 
methods  of  treatment.  Spraying  against  the  larvae  in  the  leaf  is  of  little  avail.  It 
is  found  possible,  however,  to  control  the  insect  quite  thoroughly  by  repeated  spray- 
ing against  the  pupa  by  means  of  kerosene  emulsion  containing  1  part  kerosene,  1  part 
whale-oil  soap,  and  8  parts  water.  When  numerous  applications  of  this  remedy 
were  made,  slight  injury  to  the  leaves  occur,  but  this  injury  was  not  of  great  im- 
portance. On  the  grounds  of  the  Cuban  Experiment  Station  spraying  experiments 
were  begun  August  18  and  continued  to  November  5  at  frequent  intervals.  The 
results  of  this  experiment  indicate  that  the  treatment  is  quite  effective. 

Some  notes  on  the  Fumigation  of  Household  Insects  and  their  Eggs  with  Hydro- 
cyanic-Acid Gas  was  the  title  of  a  paper  by  J.  L.  Phillips.  Fumigation  with  hydro- 
cyanic-acid gas  was  tested  in  the  destruction  of  bedbugs  in  living  apartments.  The 
buildings  were  badly  infested.  The  doors  were  kept  closed  for  2  days,  at  the  end  of 
which  time  it  was  found  that  all  fumigated  eggs  were  dead.  Repeated  examinations 
of  the  apartments  disclosed  the  presence  of  very  few  living  insects,  and  fumigation  is, 
therefore,  considered  effective  for  bedbugs.  Good  results  were  also  obtained  from 
the  use  of  the  same  method  in  destroying  the  croton  bug  in  dwelling  houses. 

A.  F.  Burgess  read  a  paper  on  The  Fumigation  of  a  Fruit  House  for  Controlling  the 
Codling  Moth.  Since  many  larva?  of  the  codling  moth  do  not  leave  the  fruit  until  it 
is  in  storage,  it  appeared  desirable  to  test  the  effect  of  fumigation  with  hydrocyanic- 
acid  gas  upon  codling  moth  larvae  in  storage  rooms.  In  the  experiment  reported  by 
the  speaker  the  larvae  were  in  a  fairly  active  condition  and  were  thoroughly  exposed 
to  the  action  of  the  fumes.  The  formula  used  was  1  oz.  of  potassium  cyanid,  1  thud 
oz.  of  sulphuric  acid,  3  fluid  oz.  of  water  for  each  100  cu.  ft.  of  space.  The  period  of 
fumigation  was  20  hours.  At  the  end  of  the  period  the  odor  of  the  gas  was  still 
quite  strong  in  the  storage  house.  An  examination  was  made  of  numerous  larvae 
with  the  result  that  less  than  45  per  cent  appeared  to  have  been  killed  by  fumiga- 
tion. Some  of  these  larvae  were  injured  by  handling,  so  that  the  speaker  believes 
that  really  less  than  40  per  cent  were  killed  by  the  treatment.  The  cost  of  the  treat- 
ment was  so  slight  that  it  would  be  an  economical  method  if  effective.  Apparently,' 
however,  it  is  not  sufficiently  effective,  and  it  was  recommended  that  screens  be  used 
in  storage  houses  for  capturing  the  moths. 

The  Cottony  Maple  Scale,  an  Unusual  Outbreak,  and  Experiments  with  Insecti- 
cides was  discussed  by  S.  A.  Johnson.  The  speaker's  experience  with  this  pest  was 
had  chiefly  in  Denver.  Several  kinds  of  insecticides  were  used  as  winter  treatment, 
especially  since  it  appeared  that  remedies  could  best  he  applied  in  the  winter.  A 
number  of  preliminary  laboratory  experiments  were  made  in  testing  the  value  of 
lime-sulphur-salt  wash,  kerosene  emulsion,  and  whale-oil  soap  in  destroying  the 
cottony  maple  scale.  Apparently  the  natural  mortality  in  this  species  is  about  50 
per  cent  during  winter.  The  results  obtained  in  laboratory  experiments  with  insecti- 
cides were  not  decisive.  Outdoor  applications  were  made  in  Curtis  Park,  Denver, 
during  which  kerosene  emulsion,  tobacco  decoction,  skabcura,  tree  soap,  zenoleum, 
lime-sulphur-salt,  whale-oil  soap,  etc.,  were  used.  The  most  effective  remedies  as 
determined  by  these  experiments  are  kerosene  emulsion  in  various  strengths  above 
10  per  cent,  and  whale-oil  soap  at  the  rate  of  1  lb.  to  1  gal.  of  water.  Tobacco  decoc- 
tion, skabcura,  and  lime-sulphur-salt  wash  appeared  to  be  quite  ineffective. 
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II.  E.  Weed  discussed  insecticide  remedies  for  the  same  insect,  from  experience  in 
the  parks  of  Chicago  where  the  pest  has  prevailed  extensively  since  1886.  Notes 
were  given  on  the  plants  which  it  may  infest.  Spraying  was  begun  in  July  and 
continued  until  September.  At  first,  kerosene  emulsion  was  used,  beginning  with  an 
8  per  cent  strength  and  gradually  increasing  to  one  of  15  per  cent.  The  s  and  10  per 
cent  emulsions  apparently  had  no  effect  upon  the  insects,  while  about  50  per  cent 
were  killed  by  the  12.]  per  cent  strength.  When  a  !">  percent  kerosene  emulsion 
was  used,  the  majority  of  the  scale  insects  were  killed,  hut  nearly  all  of  the  leaves 
were  destroyed  on  box  elder,  linden,  and  maple. 

W.  E.  Britton  and  11.  L.  Viereck  presented  a  paper  on  the  Insects  Collected  from 
the  Flowers  of  Tree  and  Bush  Fruits.  Insects  were  collected  by  the  speakers  during 
sunny  forenoons  on  the  grounds  of  the  experiment  station  at  New  Haven,  between 
May  4  and  May  14,  on  various  fruits  including  gooseberry,  red  currant,  black  currant, 
Japan  plum,  sweet  cherry,  apple,  pear,  and  blackberry.  In  all  2,027  insects  were  cap- 
tured belonging  to  278  species.  It  was  not  determined  whether  there  were  any  swarms 
of  the  common  honeybee  in  the  neighborhood,  but  determination  of  species  collected 
showed  it  to  be  an  exceedingly  rare  visitor  on  the  experiment  station  grounds,  only 
3  specimens  being  captured  and  those  only  on  the  apple.  The  most  numerous  insect 
visitors  belonged  to  the  hymenopterous  families  Halictidte  and  Andrenid.e,  especially 
sweat  bees.     Chloralictus  sparsus  was  the  most  abundant  species. 

The  Importation  and  Breeding  of  Various  Types  of  Honeybees  was  discussed  by 
F.  Benton.  Attention  was  called  by  the  speaker  to  the  differences  in  anatomy,  tem- 
perament, and  industry  among  different  races  of  bees,  and  a  historical  statement  was 
presented  regarding  the  importation  of  various  races  of  bees  into  this  country.  The 
characteristics  of  1  thick  bees,  Italians,  Cyprians,  Carniolans,  and  Caucasians  were 
studied  in  considerable  detail.  Notes  were  also  given  on  methods  by  which  desirable 
traits  in  bees  may  be  secured  by  cross  breeding.  It  appears  that  in  crosses  among 
bees  the  temperament  is  inherited  from  the  drone  and  the  extent  of  industriousness 
from  the  queen.  On  this  basis  it  is  believed  to  be  possible  to  secure  valuable  crosses 
between  Cyprians  and  Caucasians,  or  between  Cyprians  and  Carniolans. 

C.  L.  Marlatt  gave  a  brief  description  of  the  conditions  of  infestation  by  the  gipsy 
moth  at  the  close  of  the  important  work  carried  on  by  the  Gipsy  Moth  Commission 
of  the  State  of  Massachusetts  in  1900,  followed  by  an  account  of  the  slow  increase  of 
gipsy  moth  damage  up  to  1902.  The  very  rapid  increase  of  gipsy  moth  work  since 
1902  was  described  in  some  detail,  based  on  a  careful  examination  of  the  whole  ter- 
ritory made  by  Mr.  Marlatt  during  the  month  of  July,  1904.  It  was  shown  that, 
while  the  range  of  the  gipsy  moth  had  not  greatly  increased,  the  abundance  of  this 
insect  and  the  amount  of  actual  defoliation  was  greater  in  1904  than  at  any  previous 
time  in  the  history  of  the  insect  in  America.  A  map  was  exhibited  showing  the 
actual  distribution  of  the  gipsy  moth  about  Massachusetts,  and  also  in  the  city  of 
Providence,  R.  I.,  the  only  point  at  any  distance  from  Boston  where  it  has  appeared. 
Suggestions  as  to  the  more  practical  means  of  control  were  made,  and  it  was  urged 
that  the  experiment  be  tried  of  introducing  foreign  parasitic  enemies  of  this  insect. 
The  present  distribution  of  the  brown-tail  moth  was  detailed,  and  suggestions  as  to 
means  of  control  and  the  introduction  of  natural  enemies  were  made. 

E.  D.  Sanderson  spoke  upon  the  Amount  of  Injury  from  the  Cotton-Boll  Weevil, 
and  A.  L.  Quaintance  discussed  The  Cotton  Bollworm. 

Notes  upon  the  insects  of  the  year  were  read  by  Messrs.  Osborn  of  Ohio,  Fletcher 
of  Canada,  Felt  of  New  York,  Washburn  of  Minnesota,  Conradi  of  Texas,  Newell  of 
Georgia,  Burgess  of  Ohio,  Gillette  of  Colorado,  and  Martin  of  Tennessee,  which 
brought  out  a  number  of  interesting  and  valuable  points. 

The  officers  elected  for  the  ensuing  year  were:  H.  Garman,  of  Kentucky,  president; 
E.  D.  Sanderson,  of  New  Hampshire,  and  F.  L.  Washburn,  of  Minnesota,  vice-presi- 
dents; and  H.  E.  Summers,  of  Iowa,  secretary-treasurer. 
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The  Mutation  Theory  and  Animal  Breeding. — At  the  conference  of  the  American 
Society  of  Naturalists,  held  at  Philadelphia  during  the  meeting  of  the  American 
Association,  Prof.  W.  E.  Castle  presented  a  paper  on  The  Mutation  Theory  of  <  Organic 
Evolution  from  the  Standpoint  of  Animal  Breeding.  He  stated  at  the  outset  that 
the  mutation  theory  was  not  designed  to  replace  Darwin's  theory  of  natural  selection, 
nor  was  it  capable  of  doing  so.  Natural  selection  must  still  be  invoked  to  choose 
between  different  organic  forms,  preserving  the  more  efficient  and  destroying  the 
less  efficient.  The  question  raised  by  this  new  theory  is,  What  sort  of  forms  are 
subjected  to  the  action  of  natural  selection?  Is  there  a  complete  gradation  of  forms 
between  two  extreme  conditions;  and  is  natural  selection  called  upon  to  choose  from 
the  whole  series  the  one  which  is  organically  most  efficient,  or  is  the  choice  made 
merely  between  two  widely  separated  conditions  of  ideal  series?  Have  the  varia- 
tions in  size  within  a  species  diverged  by  gradual  cumulation  of  minute  differences 
in  size,  or  by  a  single  step?  These  alternative  views  are  known,  respectively,  as  the 
selection  and  the  mutation  theory. 

It  was  pointed  out  that  Darwin  recognized  no  essential  differences  between  breeds 
and  species,  and  believed  that  from  a  knowledge  of  how  breeds  originated  much 
may  be  inferred  as  to  the  origin  of  the  species.  To  this  end  he  made  extensive 
studies  of  breeds  of  animals,  as  well  as  of  plants.  What  we  need  to  know,  the 
speaker  said,  is  how  precisely  are  new  breeds  formed.  Although  they  are  formed 
under  our  very  eyes,  the  method  eludes  us.  "The  successful  practical  breeder,  the 
man  who  originates  breeds,  is  a  keen  observer,  a  man  of  unusual  intelligence  and 
skill  and  of  infinite  patience.  Yet  if  we  a<k  him  how  in  general  he  does  his  work 
or  how  a  particular  result  was  obtained,  we  rarely  get  a  satisfactory  answer.  While 
he  often  withholds  this  information  for  commercial  reasons,  more  often  it  is  because 
the  breeder  himself  does  not  know  how  the  result  was  attained.  The  record  of  his 
breeding  gives  little  information  as  to  the  real  nature  of  the  material  used  and  the 
processes  involved  in  the  formation  of  the  breed." 

For  the  biologist  to  solve  the  problems  involved  in  the  formation  of  breeds,  it  was 
urged  that  he  must  himself  turn  breeder  and  see  new  organic  forms  arise  out  of 
material  which  he  is  thoroughly  familiar  with,  and  under  conditions  which  he  can 
control.  Little  work  of  this  sort  has  yet  been  done,  and  generalizations  can  as  yet  be 
made  only  tentatively.  So  far  as  the  evidence  goes,  it  was  said  to  indicate  that  the 
material  used  by  breeders  for  the  formation  of  new  breeds  consists  almost  exclusively 
of  mutations.  "The  breeder  does  not  set  to  work  with  some  purely  imaginary  form 
in  mind  toward  which  he  seeks  by  selection  gradually  to  mold  his  material.  He 
commonly  either  discovers  the  new  breed  already  created  and  represented  by  one  or 
more  exceptional  individuals  among  his  flock,  or  else  he  seeks  by  crossbreeding  to 
combine  in  a  single  race  characters  which  he  finds  already  existing  separately  in 
different  races.  In  both  cases  he  deals  with  mutations,  that  is,  with  characters 
unconnected  by  a  series  of  transmitted  stages  with  the  normal  form." 

Illustrations  were  given  from  the  author's  own  experience  in  breeding  guinea  pigs. 
In  three  generations  lie  was  able  to  establish  a  race  with  a  well-developed  fourth  toe 
on  either  hind  foot.  This  was  not  created  by  selection,  but  was  improved  by  that 
means;  it  was  born  and  not  made — a  mutation.  Similar  results  were  observed  in 
breeding  long  and  short  haired  guineas.  If  these  results  had  taken  place  in  nature, 
natural  selection  would  have  followed  to  determine  which  was  best  suited,  and  the 
different  breeds  would  have  been  geographically  separated. 

The  combining  in  one  race  of  the  characters  already  found  in  different  races,  by 
means  of  crossbreeding,  was  shown  to  depend  upon  the  facts  that  (1)  mutations  are 
alternative  in  heredity  to  the  normal  condition,  and  (2)  one  mutation  is  entirely 
independent  of  another  in  heredity.  From  the  array  of  forms  obtained,  the  breeder 
can  select  the  particular  combination  of  characters  which  suits  his  purpose.      Cross- 
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breeding,  it  was  stated,  sometimes  facilitates  the  creation  of  desirable  breeds,  for  it 
serves  to  induce  new  mutation,  which  in  some  cases  is  progressive,  in  others  regressive. 

"On  the  whole,  it  appears  that  the  formation  of  new  breeds  begins  with  the  dis- 
covery of  an  exceptional  individual,  or  the  production  of  such  an  individual,  by 
means  of  crossbreeding.  .Such  exceptional  individuals  are  mutations.  An  exami- 
nation of  stock  registers  points  in  the  same  direction."  The  few  generations  which 
the  breeder  usually  employs  in  "fixing"  or  establishing  the  breed,  and  during 
which  he  practices  close  breeding,  serve  principally  to  free  the  stock  of  undesirable 
alternative  characters,  not  to  modify  the  characters  retained.  "Modification  of  char- 
acters by  selection,  when  sharply  alternative  conditions  (i.  e.,  mutations)  are  not 
present  in  the  stock,  is  an  exceedingly  difficult  and  slow  process,  and  its  results  of 
1 1  nest  ionable  permanency. ' ' 

In  so-called  improved  breeds,  supposed  to  have  been  produced  by  this  process,  it 
was  stated  as  more  probable  that  the  result  represents  the  summation  of  a  series  of 
mutations  rather  than  of  a  series  of  ordinary  fluctuating  variations;  for  mutations 
are  permanent,  while  variations  are  transitory.  ''Mutations  have  an  internal  origin 
in  the  hereditary  substance  itself.  They  are  relatively  independent  of  the  environ- 
ment, being  affected  only  by  such  causes  as  affect  the  nature  of  the  hereditary  sub- 
stance itself,  one  of  which  apparently  is  crossbreeding." 

The  closing  paragraph  of  the  paper  suggests  a  line  of  research.  The  writer  says: 
"There  are,  however,  frequently  found  in  breeds  of  domesticated  animals  conditions 
which  are  not  sharply  alternative  in  heredity  to  the  corresponding  characters  of  other 
breeds.  It  is  an  open  question  whether  such  conditions  could  be  maintained  if 
crossbreeding  were  freely  allowed  with  animals  of  a  different  character.  If  not,  they 
could  scarcely  become  racial  characters  under  the  action  of  natural  selection.  The 
race  would  then  become,  not  sharply  dimorphic  or  polymorphic,  as  is  the  case 
where  inheritance  is  sharply  alternative,  but  subject  to  extremely  great  fluctuating 
variations.  It  is  an  open  question  whether  blending  characters  of  this  sort,  found 
in  many  breeds,  may  not  have  been  created  by  selection  from  masses  of  fluctuating 
variations.  It  will  be  important  to  know  further  whether  or  not  these  extreme  fluc- 
tuating series  have  hail  their  origin  in  mutations." 

American  Forest  Congress. — This  congress,  held  in  the  National  Rifles  Armory 
and  National  Theatre,  at  Washington,  January  2-6,  was  attended  by  about  800  dele- 
gates in  addition  to  numerous  visitors.  The  meetings  were  held  under  the  auspices 
of  the  American  Forestry  Association.  Altogether,  about  50  papers  were  read  and 
discussed,  in  addition  to  a  number  of  addresses  by  Members  of  Congress,  foreign 
representatives,  and  men  prominent  in  National  affairs. 

Several  things  conspired  to  make  the  congress  the  most  important  one  of  its  kind 
ever  held  in  America.  It  was  to  a  large  extent  a  congress  of  forest  users.  There 
was  great  interest  and  enthusiasm  throughout  the  meetings,  due  in  a  measure  to  the 
mere  presence  of  numbers  of  delegates  and  visitors  interested  in  the  general  prob- 
lems of  forestry.  Distinguished  representatives  of  all  branches  of  industry  and 
science  which  are  intimately  concerned  in  the  preservation  and  use  of  the  forest 
were  gathered  together  for  the  discussion  of  ways  and  means.  The  programme  of 
the  meetings  was  arranged  in  a  natural  and  logical  sequence,  in  order  to  allow  these 
cooperative  factors  to  be  properly  presented.  There  were  special  sessions  devoted  to 
the  relation  of  forest  lands  to  irrigation,  lumber  industries  in  the  forests,  grazing 
industries  in  the  forests,  the  relation  of  railroads  to  the  forests,  forest  lands  and 
mining,  and  National  and  State  forest  policies.  Irrigation  experts,  foresters,  lum- 
bermen, stock  raisers,  railroad  presidents,  miners,  and  forest  supervisors  all  met  on 
common  ground  and  discussed  the  problems  in  which  each  was  most  concerned  in 
such  a  manner  that  the  desire  of  cooperation  between  all  these  factors  was  apparent. 

The  keynote  of  the  congress  was  sounded  by  the  President  in  his  address  at  the 
National  Theater.     This  was  that  the  forests  are  to  be  preserved  for  use.     It  was 
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argued  that  the  importance  of  preserving  the  forests  is  admitted  by  forest  experts 
and  rinds  expression  in  public  opinion  throughout  the  country.  This,  however,  is 
not  sufficient  to  protect  the  forests  in  an  effective  manner.  In  order  to  secure  this 
protection,  it  is  necessary  that  the  great  business  and  forest  interests  of  tin- nation 
join  forces.  The  movement  for  the  protection  of  forests  should  not,  in  the  Presi- 
dent's opinion,  come  from  the  Government,  nor  from  newspapers,  nor  from  public  sen- 
timent alone,  "but  from  the  active,  intelligent,  and  effective  interest  of  the  men  to 
whom  the  forest  is  important  from  a  business  point  of  view." 

Throughout  the  sessions  of  the  congress,  papers  were  presented  which  showed 
clearly  a  change  of  attitude  on  the  part  of  all  persons  concerned  toward  the  use  and 
preservation  of  the  forests.  Lumbermen,  railroad  men,  and  miners,  all  recognize 
more  clearly  than  ever  before  the  necessity  of  preserving  such  forests  as  already 
exist  and  of  making  forest  plantations  wherever  favorable  conditions  prevail.  Such 
work  has  already  been  undertaken  on  an  extensive  scale  by  certain  railroads,  and 
other  railroads  have  installed  large  plants  for  the  preservation  of  ties  and  other 
timbers  so  as  to  increase  their  durability.  In  former  years  these  industries  were 
prone  to  look  upon  any  restriction  upon  their  use  of  forest  lands  as  an  unjust  dis- 
crimination. They  now  recognize  the  necessity  of  an  intelligent  control  of  all  forest 
pr<  iducts  for  present  or  future  use.  A  similar  change  of  attitude  has  occurred  among 
stock  raisers  who  wish  and  claim  the  right  to  use  the  grazing  lands  in  the  forest 
reserves,  so  far  as  this  may  be  done  without  injury  to  standing  timber  and  without 
preventing  the  reproduction  of  the  forests.  Likewise  on  the  part  of  forest  experts, 
the  desire  was  expressed  for  a  cordial  cooperation  with  all  business  interests  con- 
cerned in  forest  production,  to  the  end  that  the  forests  may  be  preserved  from  unnec- 
essary waste  and  that  the  supply  of  timber  for  the  future  may  be  assured. 

The  intimate  relationship  between  the  forests  and.  general  agricultural  operations 
was  also  clearly  recognized  by  various  speakers.  Without  reaching  definite  con- 
clusions regarding  the  question  whether  forests  influence  the  actual  amount  of  rain- 
fall or  not,  it  was  generally  recognized  that  the  forests  everywhere  exert  a  decidedly 
favorable  influence  upon  the  regulation  of  the  water  supply,  especially  during  the 
time  of  the  minimum  discharge.  This  influence  is  of  great  importance  not  only  for 
the  irrigation  farmer  but  also  for  the  mining  and  milling  industries  which  may 
depend  upon  water  for  power.  All  the  speakers  strongly  recommended  that  in  order 
to  secure  the  best  results  from  forest  reserves  and  other  public  timber  lands,  these 
lands  should  be  placed  under  the  management  of  the  Bureau  of  Forestry. 

Miscellaneous. — A  note  in  Science  states  that  Luther  Burbank,  of  California,  has 
been  appointed  a  special  lecturer  at  Stanford  University. 

William  H.  Krug,  for  many  years  an  assistant  in  the  Bureau  of  Chemistry  of  this 
Department,  and  latterly  connected  with  a  business  firm  in  New  York,  died  in  that 
city  from  pneumonia  on  January  27,  after  only  a  few  days'  illness.  His  remains 
were  brought  to  Washington  for  interment. 

C.  P.  Lonnsbury,  government  entomologist  of  Cape  of  Good  Hope,  and  Claude 
Fuller,  the  Natal  government  entomologist,  have  been  commissioned  by  their 
respective  governments  to  visit  Brazil  to  investigate  and,  if  possible,  obtain  the 
parasitic  and  predaceous  enemies  of  the  fruit  fly  (Ceratitis  capitata),  which  Com- 
pere reports  in  that  country. 

It  is  learned  that  Prof.  F.  Tangl,  of  Budapest,  did  not  accept  the  call  to  the  chair 
of  physiology  at  Innsbruch,  announced  in  a  recent  issue  (p.  420). 
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Provision  for  the  continued  growth  and  extension  of  the  National 
Department  of  Agriculture  is  made  by  the  agricultural  appropriation 
act  passed  by  Congress  near  the  close  of  the  session.  The  total  amount 
carried  by  the  new  appropriation  is  $6,692,690,  exclusive  of  a  special 
appropriation  of  $190,000,  "to  meet  the  emergency  caused  by  the 
ravages  of  the  Mexican  cotton-boll  weevil  and  other  insects  and  dis- 
eases affecting  cotton,  to  study  diversification  of  crops,  and  improve 
cotton  by  breeding  and  selection  in  the  Southern  States.'"'  Excluding 
this  emergency  appropriation,  the  act  provides  an  apparent  increase  of 
$790,650,  the  largest  increase  ever  given  the  Department  in  airy  one 
year. 

A  considerable  part  of  this  increase  arises  from  the  transfer  of  the 
administration  of  the  Federal  forest  reserves  to  the  Bureau  of  Forestry, 
and  the  reorganization  of  the  forest  service.  Since  the  tirst  national 
forest  reserves  were  created  in  1891,  they  have  been  under  the  manage- 
ment of  the  General  Land  Office  of  the  Department  of  the  Interior. 
The  bill  providing  for  their  transfer  to  this  Department  was  signed  by 
the  President  February  1,  and  took  effect  immediately.  The  force  of 
superintendents,  supervisors,  rangers,  and  clerks  connected  with  the 
management  of  these  reserves  included  over  500  persons,  who  have 
now  been  transferred  to  the  Bureau  of  Forestry,  together  with  the 
unexpended  balance  of  the  appropriation  for  their  maintenance. 

There  are  unusual  difficulties  this  year  in  making  direct  compari- 
sons between  the  new  and  the  old  appropriations  in  the  case  of  the 
different  Bureaus,  owing  to  a  readjustment  of  the.  salary  rolls.  The 
entire  clerical  force  has  now  been  placed  upon  the  so-called  statutory 
roll,  which  carries  a  specific  appropriation  for  each  clerical  position 
under  the  Bureau  or  Division  where  employed.  The  scientific  force, 
on  the  other  hand,  is  now  separated  entirely  from  the  statutory  rolls 
and  paid  from  the  lump  sum  appropriation  for  each  Bureau  or  Divi- 
sion, the  salary  to  be  fixed  by  the  Secretary,  but  in  no  case,  except 

administrative  officers,  to  exceed  $3,000. 
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The  Weather  Bureau  receives  a  total  of  $1,392,990,  an  increase  of 
$55,250  over  last  year.  Of  the  total  appropriation,  $725,480  is  specific- 
ally mentioned  for  salaries  for  the  local  force  and  the  observers  and 
other  employees  throughout  the  country,  although  this  does  not 
include  the  entire  salary  roll,  the  maintenance  of  the  printing  office 
of  the  Bureau,  for  example,  and  certain  other  employees  being  pro- 
vided out  of  the  fund  for  general  expenses.  There  is  a  provision  of 
$88,000  for  the  construction  of  Weather  Bureau  buildings,  cables,  and 
telegraph  lines;  and  a  penalty  is  fixed  by  the  act  for  counterfeiting 
weather  forecasts  or  warnings  which  are  represented  to  have  been 
issued  by  the  Weather  Bureau. 

The  largest  increase  for  any  single  line  of  work  is  for  the  Bureau  of 
Animal  Industry — $177,120.  The  total  for  the  Bureau  for  the  next 
year  is  $1,540,000,  the  principal  increase  being  for  its  inspection  work 
and  the  laboratory  investigations  connected  therewith.  The  item  of 
$25,000  for  experiments  in  animal  breeding  and  feeding  in  coopera- 
tion with  the  experiment  stations,  which  was  introduced  last  year,  is 
continued. 

The  total  appropriation  for  the  Bureau  of  Plant  Industry  is  $776,880, 
an  apparent  increase  of  $32,450.  A  newclause  carries  an  appropriation 
of  $25,000  for  special  investigations,  in  cooperation  with  the  experi- 
ment stations,  on  grain  growing,  including  the  development  of  varieties 
suited  to  the  semiarid  districts  and  high  altitudes,  increasing  the  hardi- 
ness of  winter  grains  to  enable  their  farther  extension  northward, 
determination  of  methods  of  culture  for  di  tie  rent  districts,  and  studies 
upon  the  cause  of  deterioration  of  grain  from  the  milling  standpoint, 
and  the  conditions  affecting  the  quality  of  grain  when  stored  and  in 
transit.  All  of  the  lines  of  work  provided  for  in  the  previous  appro- 
priation are  continued.  These  include,  in  general,  investigations  in 
vegetable  pathology  and  physiology,  pomology  and  the  handling  of 
fruit,  botany,  grasses  and  forage  plants,  farm  management,  tea  cul- 
ture, plant  introduction,  the  production  of  domestic  sugar,  and  the 
operation  of  the  Arlington  Experimental  Farm. 

The  appropriation  for  the  Forest  Service,  including  the  manage- 
ment of  the  forest  reserves,  is  Ss75,140,  and  the  act  defines  the  duties 
of  the  Bureau  of  Forestry  in  the  policing  and  administration  of  these 
reserves.  This  is  $450,000  more  than  the  Bureau  received  this  year, 
and  as  the  amount  appropriated  for  the  forest  reserves  last  year  was 
$375,000,  there  is  an  evident  increase  of  about  $75,000  for  the  other 
work  of  the  Bureau. 

The  Bureau  of  Chemistry  receives  $155,000,  an  increase  of  about 
$5,000,  the  item  for  investigations  relating  to  table  sirup  being 
reduced  from  $15,000  to  $3,000.  The  appropriation  for  the  Bureau 
of  Soils  is  practically  $10,000  less  than  last  year— $204,600;  and  that 
for  the  Bureau  of  Entomology  is  increased  $2,000,  making  $84,470; 
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while  the  Biological  Survey  is  raised  to  the  grade  of  a  bureau  and 
given  a  total  of  $52,000,  a  slight  increase.  The  Bureau  of  Statistics 
receives  practically  the  same  as  last  year,  $196,460. 

The  Office  of  Experiment  Stations  is  given  more  definite  standing  in 
the  agricultural  bill  than  previously,  the  various  appropriations  as- 
signed to  it  being  grouped  together  under  it,  making  a  total  appropria- 
tion, including  that  for  the  experiment  stations,  of  $917,900.  There 
is  a  small  increase  for  the  Office  proper,  an  additional  $3,000  for  the 
Alaska  Experiment  Stations,  "for  the  purchase  and  introduction  of 
live  stock  for  experimental  purposes."  and  an  increase  of  $10,000  for 
the  irrigation  and  drainage  investigations.  The  wording  of  the  appro- 
priation for  the  latter  purpose  is  broadened  to  include  studies  upon  the 
use  of  different  kinds  of  power  and  appliances  for  irrigation,  drainage, 
and  other  agricultural  purposes.  This  will  enable  the  Office  to  take 
up  studies  in  agricultural  engineering  which  have  been  in  contempla- 
tion for  the  past  two  years. 

In  the  case  of  the  Division  of  Publications  there  is  an  increase  of 
$6,000,  which  is  apparent  rather  than  real,  and  is  accounted  for  by 
the  readjustment  of  the  clerical  force.  The  total  amount  for  next 
year  is  $216,620.  This  includes  the  allowance  for  Farmers'  Bulletins, 
amounting  to  about  $100,000,  but  as  usual  does  not  include  the  fund 
available  for  printing  the  other  miscellaneous  bulletins  of  the  Depart- 
ment. This  comes  out  of  the  general  printing  fund,  which  amounts 
to  over  $6,500,000,  the  Department's  allowance  being  $185,000,  includ- 
ing §25,000  for  the  Weather  Bureau.  Aside  from  this,  $300,000  is 
set  aside  for  the  Department  Yearbook,  and  the  annual  and  special 
reports  to  Congress  are  provided  for  specifically.  All  told,  the 
expenditures  for  Department  printing  aggregate  nearly  or  quite 
$850,000  a  year. 

The  Office  of  Public  Roads  is  given  an  increase  of  $15,000,  the  total 
now  being  $50,000,  and  the  scope  of  its  work  is  enlarged  to  include 
investigation  of  the  chemical  and  physical  character  of  road  materials 
(now  carried  on  under  the  Bureau  of  Chemistry),  and  to  furnish  expert 
advice  on  road  making.  The  total  amount  provided  for  the  Office  of 
the  Secretary  and  for  contingent  expenses  of  the  Department  is 
$147,320,  and  in  addition  the  Division  of  Accounts  and  Disbursements 
receives  $32,110  and  the  Library  $21,040. 

The  funds  for  the  erection  of  the  new  Department  building  are  not 
carried  by  this  appropriation.  The  work  of  excavating  for  the  two 
wings  has  Ween  in  progress  during  the  winter,  and  although  somewhat 
delayed  by  the  weather,  is  now  practically  completed.  A  small  section 
of  the  building,  showing  the  full  height,  has  been  constructed  of  wood 
and  staff  to  give  an  idea  of  its  proportions  and  general  appearance. 
The  growth  of  the  Department  makes  the  need  of  the  new  quarters 
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more  imperative  every  year,  and  the  amount  now  required  for  rent 
makes  serious  inroads  upon  the  revenues. 

The  rapid  progress  of  irrigation  in  this  country,  and  the  present 
magnitude  of  the  systems  and  enterprises  involved  in  irrigated  agri- 
culture, constitute  one  of  the  most  remarkable  features  in  the  history 
of  agricultural  development  in  the  world.  Although  the  statistics 
regarding  it  were  presented  by  the  Census  in  1899,  its  growth  is  so 
rapid  that  Congress  last  year  ordered  these  data  to  be  brought  down 
to  the  close  of  the  crop  year  of  1902,  and  this  has  been  done  in  a 
bulletin  recently  issued  by  the  Census  Bureau,  entitled.  Irrigation 
in  the  United  States,  1902.  This  bulletin  brings  out  many  striking 
facts  regarding  the  number  and  extent  of  the  irrigation  enterprises  in 
the  Western  States,  the  enormous  amounts  of  money  involved  in  their 
construction,  and  the  trend  of  development. 

Beginning,  as  far  as  English  speaking  people  are  concerned,  with 
the  use  of  water  in  rice  culture  about  the  year  1700,  and  confined  for 
a  century  and  a  half  to  the  coast  of  the  Carolinasand  Georgia,  the  bul- 
letin traces  the  successful  application  of  irrigation  in  the  arid  region 
by  the  Mormons  in  1817,  and  by  the  pioneers  of  California  who  util- 
ized abandoned  mining  ditches  for  watering  small  tracts.  Gradually, 
with  the  increase  of  irrigation  and  of  population,  large  systems  became 
necessary,  and  the  construction  of  these  led  to  an  extension  not  only 
of  the  area  but  the  scope  of  irrigated  agriculture.  The  success  of  the 
Greeley  Colony  in  Colorado,  established  in  1870,  gave  a  great  impetus 
to  irrigation  throughout  the  arid  region.  During  the  past  twenty 
years  there  has  been  an  awakening  to  the  opportunities  afforded  in  that 
region  and  a  remarkable  transformation  in  many  parts  of  it.  At 
present  approximately  10,000,000  acres  are  irrigated  in  the  arid  and 
semiarid  regions,  upon  which  crops  valued  at  a  hundred  million  dollars 
a  year  are  grown. 

In  the  year  for  which  the  data  wrere  gathered  for  the  recent  Census 
bulletin,  irrigation  was  practiced  on  131,036  farms  in  the  United 
States,  an  increase  of  more  than  20  per  cent  over  the  returns  for  1899. 
This  increase  represented  an  addition  of  about  1,705,000  acres,  which 
has  been  brought  under  irrigation  systems  at  a  cost  of  nearly 
$22,000,000. 

The  total  area  under  irrigation  is  reported  as  9,187,077  acres.  Colo- 
rado is  placed  at  the  head  of  the  list  with  1,751,761  acres,  which  is  nearly 
equaled  by  California.  Montana  stands  third  in  irrigated  area,  with 
over  a  million  acres,  Wyoming  fourth,  and  Idaho  and  Utah  fifth, 
with  approximately  713,600  acres  each.  The  construction  cost  of  the 
irrigation  systems  for  supplying  the  necessary  water  aggregates 
$93,320,152,  or  $9.81  an  acre  for  the  whole  country.  The  main  canals 
and  ditches  for  carrying  the  water  to  the  land,  exclusive  of  those  for 
rice  irrigation,  have  an  aggregate  length  of  59,311  miles,  which  would 


EDITORIAL.  633 

be  sufficient  to  reach  nine  times  across  the  continent  and  back,  or  more 
than  twice  around  the  globe. 

These  data,  however,  are  now  two  years  old,  and  in  some  cases 
already  in  need  of  revision  to  tiring-  them  up  to  date.  More  recent 
returns  show  that  in  California  over  2,000,000  acres  are  now  being 
irrigated,  and  other  States  have  shown  material  increase.  The  figures 
given  for  the  length  of  main  canals  and  ditches  represent  only  a  frac- 
tion of  the  total  length  of  all  irrigating  ditches,  since  many  of  the 
branches  are  three  or  four  times  as  long  as  the  main  canal.  The  cost 
also  is  far  below  the  full  expenditures  made  in  reclaiming,  there  being 
large  numbers  of  ditches  for  which  there  is  no  official  record.  More- 
over, the  Census  Bureau's  figures  include  only  the  cost  of  the  irrigation 
systems  themselves,  and  do  not  include  the  expenditures  for  removing 
brush,  building  laterals,  and  grading  land,  which  precede  irrigation. 
The  cost  of  these  items,  according  to  the  statistics  gathered  by  this 
Office,  has  varied  from  $5  to  $30  an  acre,  making  it  certain  that  the 
total  expenditure  in  providing  for  the  watering  of  land  irrigated  by 
private  capital  in  this  country  is  over  $'200,000,000. 

While  irrigation  is  spreading  very  rapidly  in  the  semiarid  regions 
and  in  the  rice  States,  and  also  to  some  extent  in  the  humid  States, 
nearly  DO  per  cent  of  the  acreage  under  irrigation  at  the  time  covered 
by  the  Census  report  was  in  the  States  and  Territories  comprising  the 
arid  region.  From  1889  to  1902  the  greatest  relative  increase  was  in 
the  rice  States,  there  being  a  gain  of  74  per  cent  in  the  number  of  farms 
irrigated  and  111  per  cent  in  the  irrigated  area.  The  cost  of  irriga- 
tion systems  in  the  rice  States  is  given  as  approximately  $10,196,000, 
or  twice  that  of  the  systems  in  the  semiarid  States  and  Territories. 

The  main  source  of  water  supply  is,  of  course,  from  streams,  which 
water  90  per  cent  of  the  irrigated  country.  The  other  1  per  cent  is 
reported  as  irrigated  from  springs  and  wells,  about  70  per  cent  of  the 
area  irrigated  by  wells  being  in  the  arid  region.  While  the  average  con- 
struction cost  per  irrigated  acre  was  $9.81  for  all  systems  and  sources 
of  water,  the  cost  was  $9.31  for  systems  supplied  from  streams,  $5.23 
from  springs,  and  $29.10  from  wells.  There  was  great  variation, 
however,  in  different  sections  of  the  country,  the  expense  in  the  humid 
States  being  much  in  excess  of  that  in  the  arid  and  semiarid  regions. 

Since  L902,  the  date  for  which  the  Census  figures  on  irrigation  were 
collected,  the  extension  of  irrigation  and  settlement  of  the  arid  lands 
under  private  auspices  has  gone  on  more  rapidly  than  ever  before. 
This  is  true  notwithstanding  the  passage  of  the  National  Irrigation 
Act,  providing  for  the  construction  of  irrigation  works  with  public 
funds,  and  the  organization  of  the  Reclamation  Service.  The  wide- 
spread publicity  given  to  the  enterprise  and  the  increased  faith  in  the 
development  of  the  arid  country  by  irrigation  have  evidently  stimu- 
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lated  the  investment  of  private  capital  in  increasing  amounts,  instead 
of  the  prospect  of  Government  aid  exercising  any  retarding  influence. 

In  1903  and  1904  work  was  begun  under  private  enterprise  on  1,093 
ditches  in  the  State  of  Colorado,  and  filings  were  made  for  392  reser- 
voirs. During  the  same  period  applications  for  more  than  500  new 
ditches  and  canals  were  made  to. the  State  engineer  of  Wyoming.  In 
Idaho,  during  about  a  year  and  a  half  within  this  period,  1,285  new 
applications  for  permits  to  use  water  were  received,  and  900  permits 
were  issued.  In  other  States  there  was  likewise  rapid  growth  in  the 
demand  for  water  and  in  the  development  of  enterprises  to  furnish  it. 

The  development  of  irrigation  thus  far,  it  will  be  observed,  has  been 
under  private  enterprise.  The  National  Government  has  not  irrigated 
any  land  except  a  few  acres  on  Indian  reservations,  but  the  Reclama- 
tion Service  has  recently  announced  projects  for  the  construction  of 
reservoirs  with  the  reclamation  fund  which  will  affect  about  1,131,000 
acres.  The  fifteen  projects  announced  as  approved,  several  of  which  are 
now  under  construction,  will  involve  an  estimated  cost  of  $31,395,000, 
or  an  average  of  $27.26  an  acre.  This  average  varies  in  different 
cases  from  $18  to  $35  an  acre.  The  construction  cost  is  to  be  repaid 
to  the  Government  in  ten  annual  installments,  without  interest,  by  the 
owners  of  the  land  reclaimed;  and  the  fund  is  to  be  used  over  and 
over,  together  with  the  additions  to  it  from  the  sale  of  public  lands. 
The  fund  now  amounts  to  nearly  $25,000,000,  the  proceeds  from  lands 
having  accumulated  since  1901.  It  is  thus  more  than  one-fourth  as 
much  as  the  total  construction  cost  of  the  irrigation  systems  given  by 
the  Census  bulletin  up  to  the  close  of  1902. 

The  development  of  irrigation  brings  with  it  a  multitude  of  prob- 
lems which  increase  in  variety  and  importance  as  the  land  becomes 
settled  and  the  capacity  of  the  water  supply  taxed  to  a  greater  extent. 
Many  of  these  problems  lie  at  the  very  heart  of  practical  irrigation. 
The  relations  between  farmers  under  irrigation  are  far  closer  and  more 
intimate  than  under  the  conditions  of  farming  in  the  East,  and  the 
community  of  interest  is  necessarily  much  more  in  evidence.  One 
man  may  ruin  his  neighbor's  land  by  improper  management  of  his 
water,  and  the  continued  waste  of  water  prevents  the  bringing  of  new 
areas  under  cultivation  and  thus  restricts  settlement. 

Irrigation  farming  is  usually  intensive  farming,  as  indicated  by  the 
fact  that  the  average  size  of  the  farms  in  the  irrigated  States  is  about 
70  acres.  The  management  of  this  more  intensive  system  requires 
superior  intelligence,  and  affords  unusual  opportunities  for  error.  To 
a  large  extent  the  practice  is  based  on  rule-of -thumb  methods  developed 
out  of  costly  experience,  and  does  not  rest  upon  a  scientific  basis, 
because  until  recently  there  has  been  relatively  little  investigation  of 
the  strictly  agricultural  phases.     One  outcome  of  the  studies  which 
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have  been  made  has  been  to  show  how  irrational  and  ill  advised  sonic 
of  the  practices  are,  and  how  diametrically  opposed  to  the  common 
good  and  the  fullest  development  of  the  country  with  the  water  supply 
in  sight. 

Hence,  the  strictly  agricultural  phases  of  irrigation,  those  with 
which  the  farmer  has  to  deal  after  the  main  canals  have  been  built 
and  the  water  delivered  at  his  boundaries,  present  a  broad  held  for 
investigation,  surpassed  in  importance  by  no  other  branch  of  agricul- 
tural inquiry  and  opening  up  great  possibilities  for  usefulness.  To 
this  tield  the  Department  of  Agriculture  has  addressed  itself  in  the  con- 
duet  of  its  irrigation  investigations.  It  neither  determines  the  water 
supply  available  for  irrigation  and  other  purposes  nor  constructs  or 
operates  irrigation  work  for  reclaiming  new  areas.  It  directs  its 
efforts  primarily  to  studies  on  the  utilization  of  water  in  agriculture, 
whether  under  private  or  public  auspices,  in  order  to  determine  how 
to  make  the  most  of  the  limited  water  supply  available  for  irrigation, 
b}r  using  it  to  the  best  advantage  in  the  production  of  crops.  Closely 
related  to  these  questions  are  problems  growing  out  of  the  misuse  of 
water,  studies  of  the  laws  and  institutions  relating  to  irrigation,  and 
the  development  of  irrigation  in  the  semiarid  and  humid  regions. 

The  extent  and  character  of  the  Department's  irrigation  work  are 
shown  by  the  recently  issued  report  for  the  past  year  by  Dr.  Elwood 
Mead,  the  expert  in  charge.  During  the  year  studies  were  carried  on 
in  thirty  States  and  Territories,  and  in  the  Hawaiian  Islands  and  Porto 
Rico.  This  work  was  almost  entirely  in  cooperation  with  the  agricul- 
tural experiment  stations,  State  engineers  and  other  agencies,  which 
fact  helped  to  direct  it  along  lines  in  which  its  aid  was  most  urgently 
needed  and  to  give  wide  publicity  to  the  results  of  the  studies. 

Doctor  Mead's  report  calls  special  attention  to  the  increasing  cost  of 
water,  which  the  farmer  must  have  whether  the  cost  is  great  or  small. 
During  the  past  five  years  this  cost  has  risen  enormously  in  nearly 
every  western  State.  Certain  water  rights  in  Colorado,  for  example, 
which  were  originally  purchased  for  $5  an  acre,  now  sell  for  $35. 
Where  formerly  50  cents  an  acre-foot  for  water  would  have  been 
regarded  as  a  prohibitive  price,  farmers  last  year  paid  $7  an  acre-foot. 
Fully  $20,000,000  was  paid  by  irrigators  last  year  for  the  water  they 
used.  In  many  cases,  from  lack  of  knowledge  how  to  use  the  water 
economically,  they  wasted  and  misapplied  enormous  quantities,  thereby 
injuring  their  crops  and  their  land,  and  incidentally  that  of  their  neigh- 
bors through  seepage. 

During  the  investigations  of  the  past  few  years  matvy  instances  of 
overirrigation  have  come  under  observation,  showing  that  the  farmers 
were  lacking  in  knowledge  of  the  real  needs  of  their  crops  and  of  the 
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deleterious  effects  of  too  much  water  on  crops  and  land.  With  the 
restricted  supply  in  many  localities,  the  wasteful  or  unskillful  use  of 
water  by  one  farmer  often  means  that  the  crops  of  some  other  farmer 
must  suffer  because  of  it,  or  that  land  must  remain  uncultivated.  The 
area  farmed,  the  yield  of  crops,  and  the  continued  productiveness  of 
the  soil  all  depend  on  knowing  how  to  use  water  aright,  and  on  the 
establishment  of  laws  and  regulations  to  compel  this  when  men  know 
and  refuse  to  heed. 

The  report  states  that  during  the  past  two  years  methods  and  appa- 
ratus which  are  the  result  of  many  years'  study  have  been  installed 
tor  carrying  out  original  investigations  to  determine,  with  greater 
accuracy  than  is  now  known,  the  factors  which  influence  the  quantity 
of  water  needed,  and  to  determine  just  what  amount  of  water  and  what 
method  of  application  under  given  conditions  will  give  the  best  results. 
In  explanation  of  this  work  it  may  be  stated  that  about  thirty  different 
methods  of  applying  water  to  field  crops  are  now  employed  in  this 
country,  these  being  moditications  of  four  systems,  i.  e.,  flooding, 
furrows,  checks,  and  basins.  In  some  experiments  on  a  large  scale 
water  has  been  made  to  go  nearly  twice  as  far  by  more  economical 
methods  of  applying,  at  the  same  time  causing  the  roots  of  the  crops 
to  go  deeper  into  the  soil  in  search  of  plant  food.  Investigations  of 
the  method  and  time  of  applying  water,  the  water  requirements  under 
various  conditions  of  soil  and  cropping,  and  related  questions  are 
being  carried  on  in  a  number  of  different  localities. 

The  promotion  of  correct  methods  in  new  irrigation  districts  has 
received  considerable,  attention.  New  districts  are  being  settled  by 
people  inexperienced  in  irrigation  who  may  be  spared  an  expensive  and 
often  discouraging  experience  by  working  out  some  of  their  problems 
in  advance,  determining  the  cheapest  method  of  preparing  their  land 
and  the  right  method  of  applying  water  to  it.  Such  pioneer  work  has 
been  carried  on  with  success  in  several  districts,  notabl}T  in  California, 
and  has  brought  very  high  commendation. 

The  best  authorities  agree  that  not  over  ten  per  cent  of  the  arid 
region  can  be  irrigated  from  streams.  The  development  of  the 
remaining  ninety  per  cent  depends  in  large  measure  upon  obtaining 
water  from  some  other  source.  Improvements  in  machinery  have  so 
lessened  the  cost  of  pumping  that  many  farmers  are  now  resorting  to 
it  where  it  is  impossible  to  obtain  water  from  gravity  canals.  The 
pumps  employed  range  all  the  way  from  those  operated  by  windmills 
pumping  stations  costing  over  $100,000  and  discharging  a  stream  up 
to  4  feet  in  diameter. 

The  pumping  investigations  carried  on  by  the  Department  have- 
included  the  collection  of  information  regarding  the  actual  results  of 
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pumping  where  carried  on  by  farmers,  using  different  kinds  of  power. 
field  and  laboratory  tests  to  determine  the  best  method  of  installing 
and  operating  pumping  plants,  tests  of  different  types  of  pumping 
machinery  to  determine  their  efficiency,  and  investigations  in  pumping 
water  to  supplement  the  other  available  supply.  The  information 
gathered  will,  it  is  expected,  be  of  great  service  to  pump  makers  in 
showing  them  what  conditions  must  be  met,  and  to  farmers  in  showing 
them  what  kinds  and  sizes  of  pumps  are  best  suited  to  their  needs. 

During  the  past  five  years  irrigation  has  made  a  remarkable  advance 
along  the  Gulf  Coast.  Tobacco  and  truck  farms  are  being  irrigated  in 
Florida,  sugar  and  rice  in  Louisiana  and  Texas.  Nearly  all  the 
water  utilized  in  this  region  has  to  be  pumped,  and  more  than 
$5,000,000  has  been  expended  in  pumping  machinery  within  this 
period.  The  high  cost  of  machinery  and  of  the  water  lifted  makes  a 
knowledge  of  how  to  distribute  and  use  it  to  the  best  advantage  of 
special  importance.  It  has  also  created  a  number  of  important  legal 
and  economic  questions  connected  with  the  adjustment  of  rights  to 
water  from  streams. 

The  irrigation  work  of  the  Department  has  had  a  steady,  health}7 
growth,  and  the  confidence  and  interest  with  wdiich  it  is  regarded  are 
indicated  by  its  cordial  relations  and  the  increasing  calls  for  assistance. 
Because  this  work  has  a  practical  value  and  importance  which  appeals 
to  those  interested  in  the  problems  of  irrigated  agriculture,  the  Depart- 
ment has  been  able  to  secure  steady  increases  in  the  appropriation  for 
it,  which  started  seven  years  ago  with  $10,000.  The  increase  granted 
this  year,  together  with  the  cooperation  of  several  States  and  other 
agencies  which  have  provided  funds  for  the  purpose,  will  enable  a 
considerable  extension  of  its  work  in  this  and  the  related  field  of 
drainage. 
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Manual  of  the  chemical  analysis  of  rocks,  H.  S.  Washington  (  New  York: 
Jnlni  Wiley  &  Sons;  London:  Chapman  &  Hall,  Ltd.,  pp.  IX-\-183). — "The  object  of 
this  book  is  to  present  to  chemists,  petrologists,  mining  engineers,  and  others  who 
have  not  made  a  particular  study  of  quantitative  analysis,  a  selection  of  methods  for 
the  chemical  analysis  of  silicate  rocks,  and  especially  those  of  igneous  origin."  in 
general  these  are  such  as  have  proved  simple  and  reliable  in  the  experience  of  the 
chemists  Of  the  V .  S.  Geological  .Survey  and  of  the  author. 

The  more  important  of  the  methods  and  some  of  the  principal  operations  are 
described  with  greater  explicitness  than  is  necessary  for  the  expert  analyst.  "In 
this  way  it  is  hoped  that  it  will  be  possible  for  an  intelligent  student,  with  some 
knowledge  of  chemistry  and  a  little  analytical  training,  to  be  able  to  complete  a  sat- 
isfactory analysis  of  an  ordinary  silicate  rock  without  personal  instruction  and  after 
comparatively  short  practice." 

The  estimation  of  potash  in  soils,  plants,  and  fertilizers,  F.  P.  Yeitcii 
(Jour.  Amer.  Chem.  Soc,  27  (1905),  Xo.  1,  pp.  56-61). — A  comparison  of  Moore's 
method  (E.  S.  R.,  10,  p.  408)  with  the  official  method  is  reported.  The  results  indi- 
cate that  the  former  method  is  simple,  rapid,  accurate,  and  of  wide  applicability. 

The  determination  of  lime,  A.  W.  B.  (  Chem.  News,  90  (1904),  No.  2347,  j>j>.  248, 
249).. — Precautions  to  be  observed  in  the  accurate  determination  of  lime  by  precipi- 
tation with  ammonium  oxalate  are  described,  and  the  influence  of  the  presence  of 
various  salts  on  the  accuracy  of  the  determination  is  discussed. 

The  determination  of  organic  carbon  in  soils,  J.  11.  Pettit  and  I.  0.  Schaub 
(Jour.  Amer.  Chem.  Nor.,  ,.'>;  1  1904),  Xo.  12, pp.  I64O-I642) .—Parr's  method  for  coal, a 
substituting  powdered  magnesium  for  sulphur  in  the  combustion  was  successfully  used 
with  all  soils  .containing  from  0.1  to  3.5  per  cent  of  organic  carbon. 

The  reduction  of  perchlorate  in  the  wet  "way,  B.  S.iollema  (Ztschr.  Anorgan. 
Chem.,  42  (1904),  p.  127;  abs.  in  Chem.  //</.,  28  (1904),  No.  97,  Repert.  No.  29,  p. 
353). — The  reducing  agent  used  is  ferrous  hydroxid,  and  the  reduction  is  accom- 
plished by  boiling  0.4  gin.  of  the  perchlorate  for  3  hours  in  a  glass  flask  in  a  paraffin 
hath  with  a  solution  of  40  gm.  of  ferrous  sulphate  and  25  cc.  of  sodium  hydroxid 
solution  of  specific  gravity  1.33,  in  100  cc.  of  water.  Twenty-five  cc.  of  nitric  acid 
I  sp.  gr.  1.32  to  1.33)  is  then  added  and  the  solution  heated  for  a  short  time,  when  25 
cc  more  of  the  same  acid  is  added  and  the  solution  boiled  for  £  hour.  The  solution 
is  then  made  to  definite  volume  and  an  aliquot  titrated  by  Volhard's  method. 

Soils  and  soil  analysis,  F.  Hughes  (Jam-.  Khediv.  Ayr.  Soc.  ami  School  Agr.,  6 
(1904),  Xo.  4,  pp.  138-142). — A  brief  discussion  is  given  of  the  value  of  mechanical 
and  chemical  analysis  of  soils.  The  methods  used  in  the  laboratory  of  the  Khedivial 
School  of  Agriculture  are  outlined  and  some  of  the  more  important  results  obtained 
in  an  examination  of  Egyptian  soils  are  reported. 

« Jour.  Amer.  Chem.  Soc,  26  (1904),  p.  294. 
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Sodium  peroxid  in  organic  analysis,  F.  vox  Koxek  and  A.  Zohls  (Ztschr. 
Angew.  Chem.,  17  (1904),  No.  50,  p.  1887). — Referring  to  a  previous  note  by  Prings- 
heim  (E.  S.  R.,  16,  p.  536)  the  authors  call  attention  to  the  fact  that  in  case  of  meals 
it  is  necessary  to  use  from  15  to  18  gin.  of  sodium  peroxid  for  0.5  gm.  of  the  sub- 
stance in  order  to  obtain  perfect  oxidation  and  fixation  of  the  nitrogen,  and  that  there 
is  great  danger  of  loss  of  nitrogen  in  conducting  the  oxidation  in  a  cylinder  covered 
with  a  loose  cap. 

In  experiments  in  which  cinchonin,  styphnin,  and  picrin  acids  were  oxidized  by 
burning  with  about  150  times  their  weight  of  sodium  peroxid, only  from  so  to  UO  per 
cent  of  the  theoretical  amount  of  nitrogen  was  obtained  in  form  of  nitrate. 

The  estimation  of  sulphur  by  means  of  sodium  peroxid,  A.  Neumann  and 
J.  Meinertz  (Ztschr.  Physiol.  Chem.,  48  (1904),  No.  1-2,  pp.  87-40).—  Test^  of  the 
value  of  sodium  peroxid  in  the  estimation  of  sulphur  are  briefly  reported. 

On  the  preparation  of  pure  sodium  hydroxid  for  laboratory  purposes,  F. 
W.  KtiSTER  (Ztschr.  Anorgan.  Chem.,  41  (1904),  No.  3,  pp.  474-476).— A  simple 
method,  with  apparatus  required,  for  preparing  sodium  hydroxid  by  suspending 
stick  sodium  over  water  in  a  bell  jar  and  allowing  the  hydroxid  to  he  formed  by 
absorption  of  the  aqueous  vapor,  is  described. 

The  present  problems  of  physiological  chemistry,  R.  H.  Crittenden  (Pop. 
Sci.  Mo.,  66  I  1904  lj  No.  ..',  ]>/>.  150-165). — In  an  address  before  the  section  of  physio- 
logical chemistry  of  the  international  Congress  of  Arts  and  Science,  at  St.  Louis. 
September  22,  1904,  attention  was  directed  to  many  problems  of  physiological  chem- 
istry which  demand  attention. 

The  investigations  which  the  author  cites  show  that  the  results  already  obtained 
warrant  the  hope  that  future  work  will  be  attended  with  success.  Some  of  the  ques- 
tions suggested  are  studies  of  the  structure  of  proteids,  the  production  of  specific 
bodies  by  various  groups  of  cells,  the  actions  of  ferments  and  enzyms,  the  demands 
of  the  body  for  protein  and  energy,  the  comparative  value  of  similar  constituents 
supplied  by  different  foods,  the  relation  between  stereochemical  configuration  and 
physiological  action,  immunity,  the  action  of  antitoxins,  and  related  subjects. 

The  article  is  a  summary  of  work  which  has  been  accomplished  along  these  lines. 
and  is  suggestive  of  the  opportunities  which  await  the  physiological  chemist. 

Studies  of  the  fat  and  acids  of  flour,  Balland  {Join-.  Pharm.  >l  <  'hint.,  6.  ser.,  19 
(1904U  pp.  64—71;  abs.  in  Ztschr.  Untersuch.  Nahr.  ».  Genussmtl.,  8  (1904),  No.  4, 
pp.  .'■'>.'.  258). — The  studies  reported  were  made  with  fresh  and  stored  Hour.  In  fresh 
flour  the  fat,  according  to  the  author,  consists  principally  of  a  fluid  oil  with  small 
quantities  of  solid  fatty  acids.  On  storing  the  proportion  of  oil  diminishes  and  the 
fatty  acids  increase,  the  ratio  of  the  two  furnishing  a  means  of  judging  of  the  age  of 
the  flour. 

The  acid  reaction  of  flour  is  due  to  a  number  of  organic  acids  derived  from  the  fat, 
and  the  amount  increases  with  the  age  of  the  flour.  The  more  fat  any  given  flour 
contains  the  more  it  is  subject  to  change.  Flours  from  hard  wheats  change  more 
quickly  than  those  from  soft  wheats.  The  gluten  of  wheat  does  not  undergo  change 
on  storage  until  after  the  fatty  acids  have  disappeared. 

The  estimation  of  fat  in  milk  and  cream  ( /Vy;/.  Agr.  and  Tech.  Instr.  Ireland, 
Hal.  ;.  misc.  ser.,  1908,  pp.  14). — Detailed  directions  for  sampling  and  testing  milk 
and  cream  in  practical  dairy  work. 

Investigations  of  Sichler's  sin-acid  butyrometry,  P.  Gordan  (Milch  Ztg.,  88 
(1904),  N<>-  48,  pp.  758,  756). — While  the  author  was  able  to  obtain  results  by  this 
method  (E.  S.  R.,  16,  p.  506)  under  certain  conditions  which  agreed  closely  with 
those  obtained  by  well-known  methods  of  determining  fat  in  milk,  he  considers  the 
Gerber  method  better  for  general  use,  especially  as  the  composition  of  the  reagents 
used  with  the  sin-acid  butyrometer  is  kept  secret. 
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In  a  subsequent  number  of  the  above  journal  (  No.  50,  p.  790)  a  reply  to  this  article 
is  made  by  the  proprietors  of  the  sin  acid  butyrometer,  and  in  a  still  later  number 
(No.  52,  p.  822)  Gordan  comments  further  on  the  use  of  the  new  method,  stating 
that  in  his  opinion  it  can  not  compete  with  the  Gerber  method. 

Experiments  on  the  usefulness  of  sin-acid  butyrometry,  do  Roi  and 
Koehler  (Milch  Ztg.,  S3  {1904),  No.  50,  pp.  787-790) .—Tests  of  Sichler's  sin-acid 
butyrometer  with  milk,  cream,  skim  milk,  and  buttermilk  in  comparison  with  the 
Gerber  met  Ik  id  are  reported.  From  the  data  secured  the  authors  are  convinced  that, 
when  carefully  carried  out,  good  results  may  be  obtained  by  the  new  method.  For 
many  purposes  it  is  believed  to  be  equal  to  other  methods  although  where  many  tests 
are  to  be  made  its  usefulness  is  not  so  certain,  as  more  time  is  required  to  make 
the  test. 

Results  of  tests  of  Sichler's  sin-acid  butyrometry,  M.  Klasseet  (Ztschr. 
Untersuch.  Nahr.  u.  Genussmtl.,  9  (1905),  No.  1,  pp.  /. '-15).  —  Tests  of  this  method  in 
comparison  with  the  Gerber  method  are  reported,  from  the  results  of  which  the 
author  concludes  that  the  new  method  in  its  present  condition  is  not  satisfactory, 
either  with  or  without  the  use  of  the  centrifuge. 

Sin-acid  butyrometry,  M.  Popp  (Molk.  Ztg.,  18  (1904),  No.  53,  pp.  1267-1269).— 
Comparative  tests  of  the  sin-acid  method  and  the  Gerber  method  showed  variations 
as  great  as  0.6  per  cent.  In  12  determinations  by  the  new  method  on  the  same  milk 
a  variation  of  0.4  per  cent  was  observed.  It  is  considered  clear  that  the  sin-acid 
method  can  not  compete  with  the  Gerber  method,  much  less  replace  it. 

The  determination  of  fat  in  milk  treated  mechanically,  M.  SiegpEld  (Molk. 
Ztg.,  18  (1904),  Nos.  39,  pp.  931-933;  40,  pp.  957-959;  44,  p.  1058).— The  author  made 
a  study  of  the  comparative  value  of  the  Adams,  Gerber,  and  Gottlieb  methods  of 
determining  fat  in  milk  which  had  been  agitated  at  a  temperature  of  about  50°  C. 
The  results  obtained  by  the  Gerber  method  in  the  milk  before  and  after  agitation 
agreed  perfectly,  while  the  Gottlieb  method  in  several  cases  gave  somewhat  too  low 
results,  and  the  results  obtained  by  the  Adams  method  were,  on  the  average,  0.12  to 
0.25  per  cent  too  low. 

Comparisons  of  results  obtained  by  the  use  of  these  methods  with  "homogenized" 
milk,  according  to  Gaulin's  method,  and  with  skim  milk  from  agitated  milk  were 
also  made,  and  the  results  are  given  in  the  paper. — f.  w.  woll. 

Practical  experience  with  the  Gerber  method  of  cream  and  butter  analysis, 
J.  Siedel  and  A.  Hesse  (  Molk.  Ztg.,  18(1904),  Nos.  22,  pp.  505,506;  23,  pp.  529-532).— 
The  results  of  the  experiences  of  the  authors  are  given  in  this  paper,  leading  to  the 
conclusion  that  the  Gerber  method  of  determination  of  fat  in  cream  or  butter  can 
never  be  depended  upon  to  give  satisfactory  results,  because  of  the  large  source  of 
unavoidable  errors  in  the  examination  of  these  products,  —  v.  w.  woll. 

On  the  applicability  of  the  "Lactoscope,"  F.  Lauterwald  (Molk.  Ztg.,  18 
(  1904),  No.  26,  pp.  607-609). — The  article  contains  a  description  of  the  apparatus, 
with  illustrations,  and  comparative  results  of  tests  with  this  and  with  the  Babcock 
or  Gerber  tests. 

On  account  of  the  large  capacity  of  the  apparatus  and  its  great  ease  of  manipula- 
tion, the  author  considers  it  applicable  to  creamery  conditions.  While  the  results  of 
single  determinations  are  not  as  accurate  as  in  the  case  of  the  other  milk  tests  men- 
tioned, the  larger  number  of  tests  that  can  be  made  without  difficulty  makes  it 
possible  to  test  more  frequently  than  where  the  other  tests  are  used,  and  it  is  held 
that  the  monthly  averages  will,  therefore,  be  as  reliable  as  in  the  case  of  these 
tests. — f.  w.  WOLL. 

On  some  methods  of  determining  fat  in  skim  milk,  L.  Yanzetti  (Arm.  Soc. 
Chim.,  11  (1904),  No.  5-6;  ah*,  in  Rev.  Gin.  Lait,  3  (1904).  X".  20,  /-.  475).—  The 
determination  of  fat  in  skim  milk  by  drying  with  sand  or  kaolin  and  extracting  with 
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ether  was  found  unsatisfactory  by  the  author.  The  usual  time  of  extraction  was 
insufficient  to  remove  all  the  fat.  The  Gerber  te;»t  is  considered  preferable  to  all 
others  if  made  properly. 

The  improved  Gerber  method  of  determining-  fat  in  cheese,  P.  Wieske 
(Molk.  Ztg.,  18  (1904),  No.  24,  p.  556).  — The  article  describes  Siegfeld's  modification 
of  the  Gerber  method  for  the  determination  of  fat  in  cheese,  consisting  in  dissolving 
the  cheese  in  hot  acid  |  80°  ( '.  i  and  adding  amy]  alcohol  alter  the  solution  lias  cooled 
to  about  60°  C.  The  author  states  that  the  modified  method  gives  equally  satisfac- 
tory results  in  the  ease  of  full-cream  cheese,  Swiss,  Tilsit,  and  hard  skim-milk 
cheese. — f.  w.  woll. 

The  identification  of  cocoanut  oil  in  butter  fat,  F.  Wiedmann  i  Molk.  Ztg.,  18 
(1904),  No.  29, pp.  681-688). — The  author  recommends  the  following  methods  for 
determination  of  adulterations  of  butter  fat  with  cocoanul  oil  and  other  foreign  hits: 
Reichert-Meissl  number,  Polenske  tesl  i  E.  S.  li.,  15,  p.  850),  and  the  melting  point 
of  the  insoluble  fatty  acids. — f.  w.  woll. 

The  identification  of  cocoanut  fat  in  butter,  A.  Skoin  (Arch.  Pharm.,  242 
(1904),  No.  6,  pp.  441-450). — Studies  of  methods  of  estimating  cocoanut  fat. 

Studies  on  the  browning1  and  foaming  of  natural  butter  and  margarine 
when  heated,  P.  Pollatschek  (Chem.  Rev.  Fett-u.  Harz-Ind.,  //  (1904),  PP- 
28;  abs.  in  Ztschr.  Dntersuch.  Nahr.  u.  Genussmil.,  8  (1904),  No.  4,  p.  248). — In  con 
nection  with  studies  of  renovated  butter  the  author  was  led  to  study  the  reasons  for 
the  foaming  which  is  observed  when  butter  and  oleomargarine  are  heated,  and  came 
to  the  conclusion  that  it  is  due  to  the  presence  of  minute  quantities  of  soaps.  The 
browning  of  natural  butter,  he  concluded,  could  not  be  attributed  alone  to  its 
lecithin  content. 

Browned  butter  contains  a  fine  precipitate  which  is  of  a  brown  color,  and  the  fat 
itself  is  also  a  dark  brown.  In  the  case  of  oleomargarine,  the  addition  of  egg  white 
ami  also  yolk  with  milk  sugar  gives  a  brown  sediment  when  the  fat  is  heated.  The 
fat  itself  remains  yellow  or  is  only  slightly  darkened.  When  egg  oil  and  lecithin 
are  added  in  small  quantities  the  fat  becomes  slightly  brown,  but  a  considerable 
amount  of  lecithin,  4.5  per  cent,  is  required  to  cause  as  dark  a  color  as  is  noted  when 
natural  butter  is  browned. 

The  conclusion  was  reached,  therefore,  that  lecithin  is  not  the  sole  cause  of  the 
browning  of  natural  butter  as  in  cookery. 

Concerning  the  comparative  viscosity  of  culinary  fats  and  oils,  M.  Pleiss- 
ner  (Arch.  Pharm.,  242  (1904),  No.  /,  pp.  24-81,  fig.  1,  dgms.  2). — Experimental 
data  are  reported  and  discussed  with  special  reference  to  the  use  of  this  factor  as  a 
means  of  detecting  adulteration. 

A  synthesis  of  fat  through  the  reversible  action  of  a  fat-splitting  enzym, 
A.  E.Taylor  (Univ.  California  Pubs.,  Path.,  I,  3,  p.  83;  abs.  in  Zentbl.  Physiol.,  18 
(ly04),  No.  17,  p.  524). — Using  lipase  from  castor-oil  beans,  the  author  was  able  to 
produce  olein  from  glycerin  and  oleic  acid.  No  glycerid  could  be  formed,  however-, 
from  acetic,  butyric,  palmitic,  or  stearic  acid,  nor  could  a  triglycerid  be  formed  using 
mannit  or  dulcit  instead  of  glycerin. 

The  heat  of  combustion  of  a  number  of  organic  compounds,  E.  Fischer  and 
F.  Wrede  (Sitzber.  A'.  Preuss.  Akad.  Wiss.  [Berlin],  Phys.-Math.  Kl.,  1904,  Apr.,  p. 
687;  abs.  in  Zentbl.  Physiol.,  18  (1904),  No.  18,  pp.  874,  375).— Using  a  modified  form 
of  the  Berthelol  bomb,  the  author  determined  the  heat  of  combustion  of  a  number 
of  compounds  of  especial  interest  from  the  standpoint  of  physiological  chemistry  and 
studied  the  relation  between  heat  of  combustion  and  chemical  structure.  The  con- 
clusion is  especially  interesting  that  the  formation  of  a  polypeptid  from  the  corre- 
sponding amido  acid  (calculated  as  a  solid)  is  accompanied  by  the  absorption  of 
about  4.5  calories  for  each  anhvdrid  condensation. 


642  EXPERIMENT    STATION    RECORD. 

Pure  glycogen,  Mine.  Z.  Gatin-Gruzewska  (Arch.  Physiol.  \_Pfluger~\,  102  (1904), 
No.  10-12,  pp.  569-591,  pis.  2,  fig.  1). — The  preparation  of  pure  glycogen,  its  appear- 
ance, and  related  questions  are  discussed  on  the  basis  of  an  extended  investigation. 
Earlier  work  has  been  reported  (E.  S.  R.,  15,  p.  759). 

Judging  egg  noodles,  H.  Luhrig  (  Ztschr.  Unter&uch.  Nahr.  ".  Genussmtl.,  7  (1904), 
No.  3,  pp.  141-151). — A  critical  study  of  the  estimation  and  value  of  the  lecithin- 
phosphorus  content  of  egg  noodles  as  a  means  of  judging  their  value. 

The  detection  of  artificial  coloring  matter  in  egg  noodles,  K.  Dannenberg 
(Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  8  (1904),  No.  9,  pp.  5:15-538). — Analytical 
methods  are  discussed. 

Concerning  lupine  alkaloids,  E.  Schmidt  (Arch.  Pharm.,  242  (1904),  No.  6,  pp. 
409-415). — Lupine  alkaloids  are  discussed  and  the  results  of  chemical  studies  by  G. 
F.  Bergh  reported. 

Concerning  the  alkaloids  of  perennial  lupines,  G.  F.  Bergh  (Arch.  Pharm., 
242  (1904),  No.  6,  pp.  416-440,  fig.  1). — A  chemical  study  dealing  with  the  prepara- 
tion and  properties  of  the  alkaloids  of  perennial  lupines. 

The  occurrence  of  quinol  in  the  pear  tree,  G.  Riviere  and  G.  Bailhache 
(Compt.  Rend.  Acad.  Sri.  [Paris},  139  (1904),  No.  1,  pp. -81-83).— According  to  the 
authors,  quinol  may  be  extracted  by  ether  from  pear-tree  buds,  the  amount  present 
equaling  3  to  5  gm.  per  kilogram.  The  maximum  yield  occurs  with  the  most  active 
stage  of  vegetation.  Quinol  is  not  found  in  the  mature  plant,  being  oxidized  to 
quinone  by  the  laccase  contained  in  the  plant.  Apple-tree  buds,  the  authors  state, 
contain  phloridzin  but  no  quinol. 

Micro-photography  in  the  microscopic  examination  of  foods  and  feeding 
stuffs,  Neubatjer  (Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  8  (1904),  No.  11,  pp.  683, 
684). — In  an  address  before  the  seventy-sixth  meeting  of  the  German  Naturalists  and 
Physicians,  at  Breslau,  September,  1904,  attention  was  called  to  the  importance  of 
micro-photography  in  studies  of  foods  and  feeding  stuffs. 

Bleaching  woody  and  cork  tissue  in  the  examination  of  powdered  spice, 
H.  Haupt  (Ztschr.  Untersuch.  Nahr.  u.  Genussmtl,  8  (1904),  No.  10,  pp.  607-610). — 
The  method  described  consists  in  treating  the  material  to  be  examined  with 
chlorin  formed  from  potassium  chlorate  and  hydrochloric  acid. 

Report  of  chemical  division,  B.  C.  Aston  (New  Zealand  Dept.  Agr.  Rpt.  1904, 
pp.  129-151). — A  number  of  analyses  are  reported  of  milk,  butter,  cattle  feeds, 
apples,  rocks,  soils,  fertilizers,  etc.  In  connection  with  the  study  of  bush  disease 
some  analyses,  including  ash  constituents,  were  made  of  meat,  blood,  and  bone. 
Notes  are  also  given  regarding  the  testing  of  apparatus  and  other  work  of  the 
department. 

Present  methods  of  tannin  analysis  and  their  influence  on  the  manufac- 
ture of  leather,  J.  R.  Mardick  (Jour.  Soc.  Chem.  hid.,  23  (1904),  No.  24,  pp.  1187- 
1189,  fig.  1). — This  article  briefly  discusses  the  character  and  reliability  of  present 
methods  of  tannin  analysis,  and  suggests  a  number  of  improvements  in  the  methods. 

Arsenic  in  papers  and  fabrics,  J.  K.  Haywood  and  H.  J.  Warner  (  U.  S.  Dept. 
Agr.,  Bureau  of  Chemistry  Bui.  86,  pp.  53). — This  bulletin  discusses  the  causes  of 
poisoning  by  arsenical  papers,  cites  cases  of  such  poisoning  by  wall  papers  and 
fabrics,  gives  compilations  of  the  previously  reported  determinations  of  the  arsenic 
content  of  such  materials  and  of  the  laws  of  the  United  States  and  of  foreign  countries 
bearing  on  the  question,  and  describes  the  method  of  determining  arsenic  used  in  the 
Bureau  of  Chemistry. 

The  results  are  reported  of  examination  of  537  samples  of  wall  papers,  72  samples 
of  dress  goods,  41  samples  of  stockings,  23  samples  of  miscellaneous  fabrics,  such  as 
upholstery,  draperies,  etc.,  21  samples  of  carpets,  and  45  samples  of  fur  goods  and 
rugs.     In  determining  arsenic  a  modification  of  Sanger's  method  was  used. 
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"Stated  briefly,  the  following  conclusions  regarding  the  arsenic  content  of  papers 
and  fabrics  sold  on  the  American  market  may  be  drawn  from  the  data  collected: 

"  (1)  If  0. 1  grain  per  square  yard  is  considered  as  the  maximum  amount  of  arsenic 
allowable  in  wall  papers,  the  condition  of  the  market  is  quite  satisfactory,  but  if  for 
reasons  previously  mentioned  the  limit  is  reduced  to  0.05 grain  per  square  yard  some 
improvement  should  be  made. 

"  (2)  The  arsenic  content  of  glazed,  shelf,  and  crepe  papers  is  as  small  as  could  be 
reasonably  expected. 

"  (3)  Entirely  too  large  a  percentage  of  the  dress  goods,  dress  furs,  and  fur  rugs 
sold  on  the  American  market  contain  excessive  amounts  of  arsenic. 

"  (4)  The  presence  of  excessive  amounts  of  arsenic  in  such  goods  as  are  described 
in  paragraph  3  is  dangerous  to  the  health  of  a  large  number  of  people,  especially 
those  who  are  susceptible  to  arsenic  poisoning. 

"  (5)  The  arsenic  content  of  miscellaneous  fabrics  other  than  dress  goods — such  as 
pillow  covers,  hangings,  carpets,  etc. — is  in  the  main  satisfactory  with  the  present 
limit  for  arsenic;  but  if  this  limit  were  reduced  to  0.05  grains  per  square  yard,  as 
advocated  for  wall  papers,  a  considerable  number  of  carpets  would  be  without  the 
pale. ' ' 

The  abstracting  of  current  chemical  literature,  H.  Marshall  ( Chem.  Xe/rs,  90 
{1904),  No.  2350,  pp.  283,  284). — The  auth'1  calls  attention  to  the  multiplication  of 
abstracts,  and  outlines  a  plan  requiring  international  cooperation  by  which  this  will 
be  avoided.  It  is  suggested  that  all  abstracts  be  prepared  under  (lie  direction  of  an 
international  commission  and  also  translated  into  the  different  languages  under  the 
same  supervision.  The  publication  of  the  various  editions  would  devolve  upon  the 
separate  organizations.  It  is  considered  that  the  initiation  of  the  international 
scheme  for  physico-chemical  papers  shows  that  the  difficulties  in  the  way  of  the 
scheme  proposed  are  not  insuperable. 

BOTANY. 

Plant  morphology,  O.  W.  Caldwell  (New  York:  Henry  Holt  &  Co.,  1904,  pp. 
VI-\-190). — This  is  a  revised  and  rewritten  edition  of  the  Handbook  of  Plant  Dis- 
section, by  J.  C.  Arthur,  C.  R.  Barnes,  and  J.  M.  Coulter,  issued  in  1886.  Since 
that  time  the  methods  of  laboratory  work  and  plant  morphology  in  general  have 
made  such  advances  as  to  require  a  rewriting  of  the  book. 

The  influence  of  dry  and  moist  air  on  the  form  and  structure  of  plants,  P. 
Eberhard  (Ann.  Set.  Nat.,  Bot.,  18  (1903),  pp.  61-152,  pi.  l,figs.  17;  rev.  in  Gard. 
Clmm.,  3.  ser.,  36  (1904),  No.  915,  p.  17). — The  author  has  investigated  the  effect  of 
excessive  drought  and  a  saturated  soil  and  atmosphere  on  the  form  and  structure  of 
a  large  number  of  species  of  plants.  As  a  result  of  his  investigations  he  concludes 
that  excessive  drought  results  in  a  dwarfing  of  the  stems,  associated  with  an  increased 
rigidity,  and  diminished  length,  but  an  increase  in  the  number  of  internodes.  There 
is  also  a  reduction  in  the  size  of  the  leaves,  an  increase  in  their  thickness  and  inten- 
sity of  color,  an  increase  in  hairiness,  and  an  earlier  leaf  fall. 

The  effect  produced  by  extreme  drought  on  the  internal  anatomy  of  the  plants  was 
shown  in  a  smaller  size  of  the  epidermal  cells;  a  reduction  of  the  cortex  and  pith;  an 
increase  of  secretory  canals  and  their  secretions,  as  well  as  of  raphids;  an  increase  of 
sclerenchyma,  collenchyma,  and  wood;  a  hastening  of  development  of  the  bark;  and 
an  increase  in  the  thickness  of  cell  walls  and  in  the  activity  of  the  generative  cells. 
Under  a  moist  atmosphere  precisely  the  converse  took  place. 

The  adaptation  of  plants  to  the  intensity  of  light,  .1.  Wiesner  (Compt.  Rend. 
Acad.  Sci.  [Paris],  138  (1904),  No.  22,  pp.  1346, 1347).— -The  author  has  for  a  number 
of  years  been  conducting  experiments  on  the  effect  of  intensity  of  light  on  plants, 
pursuing  his  studies  in  different  parts  of  the  world  from  6°  to  79°  north  latitude  and 
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at  many  different  altitudes,  lie  lias  measured  the  amount  of  fight  falling  upon  a 
plant  and  the  total  illumination  during  the  day,  and  the  proportion  between  these 
two  factors  he  proposes  calling  "pliotolepsis."  This  factor  when  presented  as  a  frac- 
tion can  never  be  greater  than  1,  and  it  is  found  to  vary  with  different  plants  at  dif- 
ferent altitudes  and  latitudes. 

The  minimum  of  photolepsis  at  Vienna  was  determined  for  Pinus  laricio  as  ,',,  for 
Acer  platanoides  55,  and  for  Buxus  sempervirens  ,,',,,.  The  minimum  is  always  the 
lowest  for  deciduous  trees  and  it  varies  materially  with  the  period  of  leaf  growth, 
temperature,  latitude,  etc.  At  the  beginning  of  leafing  the  maximum  photolepsis  for 
Acer  platanoides  is  1.  At  Vienna  in  early  spring  it  was  found  to  he  ,',,,  and  it  fell  to 
-,'-,  later  in  the  season  when  in  full  leaf.  At  Trondhjem,  Norway,  it  had  a  stationary 
value  of  iV*  while  at  Tromsoe,  Norway,  it  was  \.  This  proportion  is  approximately 
constant. 

The  author  concludes  that  the  adaptation  of  a  given  plant  to  intensity  of  light  can 
not  be  expressed  by  a  definite  optimum,  but  it  is  modified  by  climate,  temperature, 
surrounding  medium,  etc.  Further,  the  adaptation  is  influenced  by  the  diffused 
light  in  which  most  plants  grow.  He  holds  that  plants  are  continually  subjected  to 
changes  in  light  intensity  and  believes  that  few  plants  receive  a  definite  optimum  of 
light. 

Perception  of  the  force  of  gravity  by  plants,  F.  Darwin  {Nature  [Loudon],  70 
(1904),  No.  1819,  pp.  466-473,  figs.  3). — In  an  address  before  the  Section  of  Botany 
of  the  British  Association  for  the  Advancement  of  Science,  the  author  summarized 
the  various  hypotheses  relative  to  the  perception  of  the  force  of  gravity  by  plants. 

Considerable  attention  was  paid  to  the  statolithic  theory,  which  is  based  on  the 
difference  in  specific  gravity  of  the  nucleus,  chloroplasts,  crystals,  starch  bodies,  etc., 
occurring  in  the  cell  sap.  These  will  exert  pressure  on  the  physically  lower  or 
higher  cell  walls  according  as  they  are  heavier  or  lighter  than  the  cell  sap.  As  long 
as  the  stem  is  vertical  and  the  apex  upwards  the  heavier  bodies  rest  on  the  basal 
wall  and  the  plant  is  not  stimulated  to  curvature.  If  the  plant  should  be  placed 
horizontally  so  that  the  heavy  bodies  rest  on  the  lateral  cell  walls,  the  plant  is 
stimulated  to  curve. 

This  hypothesis  was  discussed  at  length  and  experimental  evidence  cited  to  sub- 
stantiate it.  The  author  attributes  the  fundamental  principles  of  this  hypothesis  to 
Haberlandt  and  Nemec,  and  in  conclusion  states  that  "this  may  fairly  hold  the 
field  until  a  better  theory  of  graviperception  and  a  better  theory  of  the  falling  of 
starch  grains  are  established." 

The  distribution  of  the  more  important  materials  in  kohl-rabi  and  carrots, 
Zielstorff  and  Beger  (Fuhling's  Landw.  Ztg.,  53  (1904),  No.  13,  pp.  491-495). — 
Studies  are  reported  on  the  distribution  of  the  dry  matter  and  nitrogen-free  extract 
in  kohl-rabi  and  carrots.  The  plants  were  divided  into  tops,  crowns,  and  roots, 
which  were  subdivided  into  cortex  and  inner  parts,  and  the  percentage  of  dry 
matter  and  nitrogen-free  extract  determined.  Considerable  variation  was  noted  in 
the  content  of  the  different  parts  of  the  plants,  and  this  is  believed  to  be  an  impor- 
tant consideration  in  experiments  in  plant  breeding. 

The  influence  of  assimilable  nitrogen  on  the  action  of  root  tubercle  bacteria, 
F.  Nobbe  and  L.  Richter  (Landw.  Vert.  Stat,  59  (1903),  No.  3-4,  pp.  167-174)  — 
Investigations  have  been  carried  on  upon  the  influence  in  the  soil  of  assimilable 
nitrogen  on  the  action  of  root  tubercle  bacteria. 

The  authors  give  the  results  of  3  series  of  pot  experiments  which  were  conducted 
with  hairy  vetches,  and  aside  from  the  nitrogen  present  in  the  soil  or  added  to  the 
pots  the  treatment  in  all  cases  was  the  same.  Where  a  large  amount  of  assimilable 
nitrogen  was  added,  there  was  a  relatively  lessened  nitrogen  assimilation  for  the 
inoculated  pots  and  an  increased  assimilation  for  the  uninoculated  ones,  although 
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the  absolute  gain  in  dry  matter  and  nitrogen  content  of  the  plants  was  in  every  ease 
greatest  where  inoculation  had  taken  place.  In  the  experiments  made  with  garden 
soils  the  most  important  gains  were  invariably  in  those  pots  which  had  received 
pure  cultures  of  the  nitrogen  assimilating  organisms. 

The  influence  of  nutrition  on  the  development  of  root  tubercles  on  legumi- 
nous plants,  II.  Fi.a.mani)  (  IiKjhi.  Agr.  Gembloux,  I /  (  1904),  -V".  /.:,  pp.  755-765). 
The  author  reports  upon  a  series  of  experiments  in  which  the  effect  of  various  sub- 
stances on  tin'  development  of  tubercles  on  leguminous  plants  was  noted.  Seedlings 
of  peas,  vetches,  and  beans  were  grown  in  water  cultures,  and  at  the  end  of  the  third 
week  the  roots  of  the  young  plants  were  inoculated  with  a  needle  with  portions  of 
fresh  tubercles  from  beans  or  vetches.  All  the  experiments  were  conducted  in 
duplicate,  and  the  effect  of  various  forms  of  nitrogen,  potash,  lime,  and  magnesium 
on  the  development  of  the  tubercles  was  noted. 

The  formation  of  the  tubercles  seemed  to  be  dependent  on  the  nature  and  amount 
of  the  salts  present  in  the  nutritive  solution.  No  tubercles  were  produced  where 
potassium  nitrate  was  present  to  a  greater  extent  than  1  to  10,000  parts.  The  other 
inorganic  forms  of  nitrogen  influenced  the  presence  of  root  tubercles  to  a  considerable 
degree,  and  some  of  the  organic  forms,  such  as  urea,  oxamid,  or  potassium  cyanid, 
were  very  prejudicial  to  the  production  of  root  tubercles,  even  when  used  in  very 
dilute  solutions. 

In  the  case  of  the  vetches  no  tubercles  were  produced  in  the  absence  of  magnesium, 
and  where  neither  lime  nor  magnesium  was  present  there  were  no  root  tubercles  on 
either  vetches  or  beans.  The  potash  salts  seemed  to  favor  to  some  extent  the  devel- 
opment of  root  tubercles,  as  did  also  lime  salts. 

On  the  subsequent  effect  of  soil  inoculation  of  leguminous  plants  on 
other  cultivated  plants,  F.  Nobbe  and  L.  Richter  (Landw.  Vers.  Stat.,  59  {1908), 
No.  3-4,  pp.  175-177) . — The  effect  of  inoculation  of  leguminous  plants  on  subsequent 
crops  is  shown  by  results  obtained  with  oats  grown  after  vetches,  comparisons  being 
drawn  between  inoculated  and  uninoculated  pots.  The  yield,  dry  weight,  and 
nitrogen  content  of  oats  were  highest  in  every  case  where  the  previous  crop  had 
been  an  inoculated  one. 

Symbiosis  in  the  genus  liolium,  E.  M.  Freeman  {Minnesota  Bot.  Studies,  3.  ser., 
1904,  pt.  3,  pp.  329-334). — In  a  previous  article  (E.  S.  R.,  14,  p.  842)  the  author  gave 
a  preliminary  account  of  the  symbiosis  occurring  in  species  of  Lolium,  in  which  the 
intimate  relationship  between  the  fungus  and  the  host  plant  was  shown.  The 
existence  of  the  fungus  in  Lolium  temulentum,  L.  perenne,  and  L.  italicum  has  been 
demonstrated,  but  its  life  history  has  been  determined  only  in  the  case  of  the  first 
species.  It  is  believed  that  there  is  no  material  difference  between  the  life-cycle  of 
the  other  species  and  that  already  known  of  the  first  mentioned. 

In  ordinary  commercial  mixtures  of  seed  of  L.  temulentum  from  85  to  98  per  cent 
show  the  presence  of  the  fungus  hyphse  in  the  hyaline  layer,  just  exterior  to  the 
aleurone  cells.  On  germination  the  hyphse  keep  pace  jn  their  growth  with  the 
growing  plant,  and  finally  reach  the  young  ovaries,  developing  luxuriantly.  Since 
the  establishment  of  these  facts  the  author  has  attempted  in  various  ways,  by  alter- 
ing the  conditions  of  growth  of  the  fungus,  to  induce  it  to  form  spores,  but  all  efforts 
have  as  yet  failed.  These  failures  are  believed  to  be  due  to  the  habit  of  mycelial 
infection  having  been  so  well  established  that  the  ability  to  form  spores  has  been 
lost,  or  the  fungus  may  be  some  ergot-forming  parasite,  or  one  which  forms  spores 
in  some  other  organ  of  the  host  plant. 

Cultural  investigations  have  been  carried  on  which  confirmed  the  results  of  pre- 
vious anatomical  research  on  the  life  history  of  the  fungus.  Plants  affected  and 
without  the  fungus  were  placed  under  similar  conditions.  The  entire  crop  of  seed 
was  gathered,  and  from  each  lot  100  were  examined,  and  in  every  case  100  per  cent 
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was  true  to  the  parent  form,  whether  infected  or  noninfected.  Seeds  from  this 
crop  were  planted,  and  both  races  seemed  to  thrive,  the  infested  plants  being  on  the 
average  slightly  more  vigorous.  All  observers  who  have  investigated  this  subject 
agree  that  the  fungus  exercises  no  noticeably  injurious  effect  upon  the  host.  The 
nature  of  the  fungus  still  remains  unsolved.  The  author  believes,  however,  that  its 
closest  affinities  are  with  the  Ustilaginese.  All  attempts  to  infect  plants  from  nonin- 
fected seeds  or  to  grow  noninfected  plants  from  infected  seeds  have  failed,  seeming 
to  indicate  that  there  are  two  well-defined  races  of  the  different  species  which  have 
been  under  observation,  one  with  and  the  other  without  the  fungus  symbiont. 

Mycorrhiza  and  its  role  in  the  nutrition  of  forest  trees,  P.  Jaccard  {Jour. 
Forest.  Suisse,  1904,  No.  2-3,  pp.  30,  figs.  JO;  abs.  in  Bot.  CentbL,  96  (1904),  No.  27,  p. 
10). — A  critical  review  is  given  of  the  subject  of  Mycorrhiza  and  its  influence  on 
nitrogen  nutrition  of  forest  trees.  A  bibliography  is  given  of  the  principal  works 
relating  to  this  subject. 

Electricity  in  agriculture,  E.  GuarinI  (U  Electriciti  agricole.  Paris:  IAbrairie 
Fischbacher,  1904,  pp-  VILI-\~162,  figs.  60). — This  book  gives  a  resume  of  recent 
investigations  on  the  effect  of  electricity  on  seeds  and  the  use  of  electricity  in  electro- 
culture,  describing  the  direct  and  indirect  influence  on  plant  growth  and  the  various 
methods  for  utilizing  atmospheric,  static,  and  dynamic  electricity.  In  addition, 
chapters  are  given  on  the  effect  of  electric  light  and  on  the  use  of  electricity  for  the 
destruction  of  insects.  The  use  of  electric  power  for  agricultural  machines  and  in 
various  industries  is  described,  as  well  as  the  use  of  electricity  in  wine  and  alcohol 
making,  the  purification  of  sugar,  etc. 

Electricity  in  agriculture  and  horticulture,  S.  Lemstrom  (London:  "The 
Electrician'"  Printing  and  Pub.  Co.,  Ltd.;  New  York:  The  D.  Van  Nostrand  Co.,  1904, 
pp.  IV-\-72,  figs.  10). — This  book  gives  the  results  of  a  long  study  and  numerous 
experiments  by  the  author,  which  had  their  beginning  in  investigations  in  the  Polar 
regions  and  were  continued  in  more  southern  latitudes.  They  have  led  not  only  to 
an  increase  of  the  harvest  of  every  kind  of  plant  which  has  come  under  treatment, 
but  also  to  a  favorable  change  of  their  chemical  compounds,  such  as  an  increase  of 
the  digestible  nitrogenous  matter  in  seeds,  of  the  sugar  in  sugar  beets,  and  of  the 
sweetness  in  berries.  Many  of  the  investigations  here  reported  have  been  noted 
elsewhere  (E.  S.  R.,  14,  pp.  352,  656). 

Electricity  in  agriculture  (Rhodesian  Agr.  Jour.,  2  (1904),  No.  1,  pp.  31,  32). — 
This  is  a  review  of  a  treatise  in  which  Prof.  S.  Lemstrom,  of  Helsingfors,  summarizes 
the  results  of  investigations  on  the  influence  of  electrical  currents  on  the  growth  of 
various  crops,  as  follows: 

"(1)  The  real  increase  per  cent  due  to  electrical  treatment  has  not  yet  been 
exactly  determined  for  the  different  vegetables  which  have  been  under  experiment. 
But  we  are  approaching  its  smallest  value  in  fixing  it  at  45  per  cent  for  land  of  aver- 
age fertility.  (2)  The  better  and  more  scientifically  a  field  is  cultivated  and 
manured,  the  greater  is  the  increase  per  cent.  On  poor  soil  it  is  so  small  as  to  be 
scarcely  perceptible.  (3)  Some  vegetables  cannot  endure  the  electrical  treatment  if 
they  are  not  watered,  but  then  they  will  give  very  high  percentage  increases.  Among 
these  are  peas,  carrots,  and  cabbage.  (4)  Electrical  treatment  when  accompanied 
by  hot  sunshine  is  damaging  to  most  vegetables,  probably  to  all;  wherefore,  if 
favorable  results  are  aimed  at,  the  treatment  must  be  interrupted  in  the  middle 
of  hot  and  sunny  days." 

The  present  status  of  the  question  of  electroculture,  K.  K.  Khodorovski 
(Khozyain,  1903,  Nos.  1-4;  rev.  in  Zhur.  Opuitn.  Agron.  [Russ.  Jour.  Expt.  Landw.], 
5  (1904),  No.  3,  p.  403). 
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Monthly  Weather  Review  (Mo.  Weather  Rev.,  32  (1904),  Nos.  7,  pp.  303-352, 
figs.  3,  charts  10:  8,  pp.  353-400,  figs.  7,  charts  13;  9,  pp.  401-444,  pis.  2,  fig.  1,  charts 
10;  10,  pp.  445-496,  figs.  13,  charts  11;  11,  pp.  497-546,  figs.  7,  charts  11).—  In  addition 
to  the  usual  reports  on  forecasts,  warnings,  weather  and  crop  conditions,  meteoro- 
logical tables  and  charts  for  the  months  of  July,  August,  September,  October,  and 
November,  1904,  recent  papers  bearing  on  meteorology,  etc.,  these  numbers  contain 
the  following  articles  and  notes: 

No.  7. — Special  contributions  on  The  Movements  of  the  High  Clouds  in  the  West 
Indies,  by  J.  T.  Quinn;  The  Dissemination  of  Daily  Forecasts  by  Telephone,  by 
W.  G.  Burns;  Attempts  at  Methodical  Forecasting  of  the  Weather,  by  L.  Besson; 
Air  Radiation  (illus. ),  by  C.  C.  Hutchins  and  J.  C.  Pearson;  and  notes  on  observa- 
tions at  Tasiusak;  climatology  of  Baltimore,  Md. ;  meteorology  at  Montpellier, 
France;  tornado  in  Mobile  County,  Ala. ;  hailstorm  at  Pueblo,  Colo. ;  early  American 
weather  records;  weather  and  crops  in  Arizona;  the  weather  of  Iceland  and  Europe; 
a  home-made  globe;  does  the  aurora  ever  envelop  the  whole  earth?  fake  forecasts; 
lightning  strokes  in  the  open  field;  the  climate  of  Manila;  an  Italian  hailstorm  in 
1545;  secular  changes  in  climate;  a  tertiary  rainbow;  meteorology  in  Chile;  earth- 
quakes in  California;  the  duration  and  rate  of  rainfall;  the  capacity  of  the  air  for 
aqueous  vapor;  ocean  meteorology;  temperature  of  the  upper  atmosphere;  precipi- 
tation in  Wisconsin;  cannonading  against  hail;  and  passage  of  sound  through  the 
atmosphere. 

No.  8. — Special  contributions  on  Local  Storm  at  St.  Louis,  Mo.,  August  19,  1904,  by 
L.  H.  Daingerfield ;  Cloudburst  near  Citrus,  Cal.,  by  W.  E.  Bonnett;  The  Annual  and 
Geographical  Distribution  of  Cyclones  of  High  Velocity  (Over  500  Miles  in  Twelve 
Hours)  in  the  United  States,  1893-1902  (illus.),  by  S.  Hanzlik;  The  Unusual  Rain- 
fall of  February  at  Honolulu  (illus.),  by  R.  C.  Lydecker;  Dust  in  the  Atmosphere 
during  1902-3,  by  A.  Noble;  Storm  of  August  20,  1904,  in  Minnesota,  by  T.  S.  Out- 
ram;  The  Origin  of  the  Cuba  Cyclones  of  June  13-14,  1904  (illus.),  by  M.  Hall; 
Recent  Contributions  to  Climatology,  by  C.  F.  Tahnan;  Earthquake  of  August  27, 
1904  (illus.),  by  C.  F.  Marvin;  and  notes  on  Dr.  George  W.  Hay;  the  primary  and 
secondary  rainbows  (illus.);  formation  and  movement  of  hurricanes;  a  legal  deci- 
sion as  to  damage  by  lightning  and  wind;  Weather  Bureau  men  as  instructors;  the 
Helwan  and  Abbassia  observatories;  the  heuristic  method;  the  Galveston  hurricane 
and  ocean  wave;  are  the  movements  of  thunderstorms  deflected  by  the  tide?  and  the 
diurnal  variation  of  the  barometer  at  Milwaukee. 

No.  9. — Special  contributions  on  A  New  Theory  of  Fog  Formation,  trans,  by  F.  W. 
Proctor;  Three  Notable  Meteorological  Exhibits  at  the  World's  Fair  (illus. ),  by  J.  II. 
Spencer;  The  Dignity  of  the  Service,  by  J.  H.  Scarr;  Vortex  Rings  as  Revolving 
Solids,  by  F.  J.  B.  Cordeiro;  and  notes  on  meteorology  in  Roumania;  the  bulletins 
of  the  Japanese  service;  Weather  Bureau  men  as  instructors;  rainfall  in  Fiji;  Pro- 
fessor Ward  on  the  climate  of  the  United  States;  the  third  convention  of  Weather 
Bureau  officials;  observations  for  twelve  months  in  Lassa;  observations  at  the 
Franco-Scandinavian  station  for  aerial  soundings;  wind  velocity  and  ocean  waves; 
record  of  droughts  at  Raleigh,  N.  C. ;  and  a  pack  trail  on  Mount  Whitney  (illus.). 

No.  10. — Special  contributions  on  Studies  of  Raindrops  and  Raindrop  Phenomena 
(illus.),  by  W.  A.  Bentley;  The  Advancement  of  Meteorology,  by  T.  H.  Davis; 
Thunderstorms  at  Tampa,  Fla.  (illus.),  by  J.  Bily,  jr.;  An  Index  of  Meteorological 
Items  in  the  Jesuit  Relations,  by  F.  L.  Odenbach;  Mount  Tsukuba  Meteorological 
Observatory— What  Does  Meteorology  Need  for  Its  Future  Advancement?  by  S.  T. 
Tamura;  and  September  Floods  in  the  Southwest,  by  F.  H.  Brandenburg,  W.  H. 
Alexander,  and  J.  B.  Sloan;  and  notes  on  Royal  Meteorological  Society,  Journal  of 
the  Meteorological  Society  of  Japan,  Weather  Bureau  men  as  instructors,  award  of 
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the  Buyh  ballot  medal,  Long-range  forecasts  (by  II.  B.  Wren),  effect  of  rainfall  on 
the  palm-oil  tree,  seasonal  rainfall  regimes  in  the  United  States  (illus. ),  tropical  storm 
of  October  10  to  20,  1900,  and  the  Deehevrens  anemometer — cold  waves. 

No.  11. — Special  contributions  on  Airy's  Theory  of  the  Rainbow  (illns.),  by  D. 
Hammer;  Radiation  in  the  Solar  System,  by  J.  II.  Poynting;  A  Simple,  Effective, 
and  Inexpensive  Lightning  Recorder  (illns.),  by  H.  F.  Alciatore;  and  The  Introduc- 
tion of  Meteorology  into  the  Courses  of  Instruction  in  Mathematics  and  Physics,  by 
C.  Abbe;  and  notes  on  work  of  the  Weather  Bureau,  an  honest  long-range  forecaster, 
meteorological  course  at  Williams  College,  Weather  Bureau  station  at  Charles  City, 
Iowa  (byC.  J.  Root),  meteorology  in  New  South  Wales,  Australia,  Hawaiian  climate 
and  crop  service,  antarctic  meteorology,  deflection  of  thunderstorms  with  the  tides, 
Weather  Bureau  records,  Weather  Bureau  men  as  instructors,  Assmann's  sounding 
balloons  at  the  St.  Louis  Exposition,  trails  of  meteors,  darkness  at  Memphis,  Mood 
on  the  South  Canadian  River  in  Oklahoma  and  Indian  Territory,  October  1-4,  1904, 
and  a  proposed  international  contest  of  weather  forecasters. 

Meteorological  observations,  J.  E.  Ostrander  and  G.  W.  Patch  (Massachu- 
setts Sta.  Met.  Buls.  190,  191,  192,  pp.  4  each). — Summaries  of  observations  on  pres- 
sure, temperature,  humidity,  precipitation,  wind,  sunshine,  cloudiness,  and  casual 
phenomena  during  October,  November,  and  December,  1904.  The  general  charac- 
ter of  the  weather  of  each  month  is  briefly  discussed  and  the  December  bulletin 
gives  a  summary  for  the  year.     The  principal  data  in  this  summary  are  as  follows: 

Pressure «  (inches). — Maximum,  30.96,  March  5;  minimum,  28.73,  November  13; 
mean,  30.034.  Air  temperature  '>  (degrees  F. ). — Maximum,  94.5,  July  19;  minimum, 
—26,  January  5;  mean,  43.9;  mean  sensible  (wet bulb),  39.5;  maximum  daily  range, 
49,  October  17;  minimum  daily  range,  3.5,  March  22;  mean  daily  range,  21.8. 
Humidity. — Mean  dewpoint,  35.5;  mean  relative  humidity,  77.  Precipitation.. — Total 
rainfall  or  melted  snow,  45.3  in.;  number  of  days  on  which  0.01  in.  or  more  rain 
or  melted  snow  fell,  126;  total  snowfall,  59.5  in.  Weather. — Total  cloudiness  recorded 
by  sun  thermometer,  2,053  hours,  or  46  per  cent;  number  of  clear  days,  142;  number 
of  fair  days,  96;  number  of  cloudy  days,  128.  Bright  sunshine. — Number  of  hours 
recorded,  2,401,  or  54  per  cent.  Wind. — Prevailing  direction,  west;  total  movement, 
46,994  miles;  maximum  daily  movement,  450  miles,  November  14;  minimum  daily 
movement,  0  mile,  January  6;  mean  daily  movement,  128  miles;  maximum  pressure 
per  square  foot,  23.5  lbs.,  February  8,  WNW. ;  October  21,  SSE.  Dates  of  frost. — 
Last,  April  23;  first,  September  22.     Dates  of  snow. — Last,  April  20;  first,  October  12. 

Meteorological  records  for  1903  (New  York  State  Sta.  Rpt.  1903,  pp.  456-462).— 
Tables  are  given  which  show  the  average  monthly  precipitation  since  1882;  average 
monthly  temperature  since  1883;  tridaily  readings  of  the  standard  air  thermometer 
during  each  month  of  1903;  a  monthly  summary  of  maximum,  minimum,  and  stand- 
aid  thermometer  readings;  and  daily  readings  of  maximum  and  minimum  thermome- 
ters at  5  p.  m.  for  each  month  of  the  year. 

Report  of  the  meteorological  council  (Rpt.  Meteor.  Council  [Great  Britain], 
1904,  pp.  203,  fig.  1,  chart  1,  map  1) . — An  account  of  the  work  of  the  council  during 
the  year  ended  March  31,  1904,  in  the  lines  of  marine  meteorology,  forecasts  and 
storm  warnings,  climatology,  and  miscellaneous  investigations  is  given,  with  state- 
ments regarding  publications  of  the  council  and  its  library  and  finances. 

The  organization,  meetings,  proposed  cooperation,  correspondence,  and  informa- 
tion ol  a  miscellaneous  character  are  given  in  a  series  of  ax^pendixes.  The  success  of 
8.30  p.  m.  forecasts  (wind  and  weather)  during  1903-4  was,  complete  56  per  cent, 
partial  30  per  cent.  The  averages  for  the  preceding  10  years  were,  complete  55.4  per 
cent,  partial  27.8  per  cent.  A  long  list  is  given  of  accessions  to  the  library  during 
the  year,  arranged  on  the  lines  of  the  international  catalogue  of  scientific  literature. 

«  Reduced  to  freezing  and  sea  level.  b  In  ground  shelter. 
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The  meteorology  of  the  [British]  empire  during-  the  unique  period 
1892-1902,  J.  Eliot  {Broad  Views,  1  (1904),  pp.  191-201). 

Meteorological  review,  Nancy,  1854-1903  (Bui.  Soc.  Sci.  Nancy,  3.  ser.,  5 
(1904),  No.  2,  pp.  98-105,  dgms.  5).  —The  course  of  the  temperature  and  rainfall  dur- 
ing this  period  is  traced  in  diagrams  and  briefly  discussed. 

Rainfall  in  the  agricultural  districts,  E.  L.  Fowles  (Queensland  Agr.  Jour.,  15 
(1904),  No.  5,  p.  745). — A  table  is  given  showing  total  rainfall  for  each  month  from 
October,  1903,  to  October,  1904,  inclusive,  in  the  agricultural  districts  of  Queensland. 

The  heat  exchange  in  soil,  water,  and  atmosphere,  J.  Schubert  (Ber.  Dent. 
Phys.  Gesell.,  2  (1904),  No.  9,  pp.  173-175). — The  difference  between  the  highest  and 
lowest  heat  content  during  the  year  is  taken  as  the  heat  exchange.  This  is  shown 
to  l>e  much  larger  in  the  case  of  the  sea  than  in  case  of  land  and  atmosphere. 

Plants  and  frost,  E.  Vanderlinden  (  Ciel  et  Terre,  25  (1904),  pp.  1*21-128). 

The  relation  of  yield  to  weather  factors,  P.  Holdefleiss  (  Wetter,  21  (1904), 
No.  9,  pp.  205-211). 

Wind  and  weather,  L.  Weber  (Wind  und  Wetter.  Leipzig:  B.  G.  Teubner,  1904, 
pp.  V+130). 

Investigations  on  the  influence  of  the  diurnal  rotation  of  the  earth  on 
atmospheric  disturbances,  M.  Gokodensky  (Ann.  Soc.  Meteor.  France,  52  (1904), 
pp.  113-120). 

On  the  diurnal  variations  of  air  pressure  in  Berlin,  R.  Bornstein  (Ber.  Deut. 
Phys.  Gesell,  .'  [1904),  No.  12,  pp.  193,  194). 

On  the  general  circulation  of  the  atmosphere  in  middle  and  higher 
latitudes,  W.  N.  Shaw  (Proc.  Roy.  Soc.  [London],  74  (1904),  No.  497,  pp.  20-30). 

The  atmosphere  as  an  electropneumatic  motor,  K.  Keller  (Die  Atmosphdre 
ein  Elektropneumalischer  Motor.  Zurich:  Keller,  1903,  pp.  103;  abs.  in  Naturw.  Rund- 
schau, 19  (1904),  No.  36,  p.  465). 

Electrical  methods  of  measuring  temperature  (Sci.  Amer.  Sup.,  57  (1904), 
No.  1483,  pp.  23768,  23769). 

Present  problems  of  meteorology,  A.  L.  Rotch  (Science,  n.  ser.,  20  (1904),  No. 
521,  pp.  872-878). — The  problems  of  dynamic  meteorology  are  considered  most 
pressing  and  require  for  their  solution  a  more  systematic  study  of  the  upper  air. 
Progress  in  this  line  of  study  is  reviewed  and  some  of  the  newer  methods  employed 
are  described.  The  application  of  these  methods  in  the  study  of  atmospheric  circu- 
lation, vertical,  thermal  and  hygrometric  gradients,  the  relations  of  solar  energy  to 
atmospheric  electricity  and  terrestrial  magnetism,  and  similar  problems  are 
discussed. 

International  catalogue  of  scientific  literature.  F — Meteorology  ( Intermit. 
Cat.  Sci.  Lit.,  2  (1904),  Sept.,  pp.  VIII-\-296). — The  second  annual  issue,  including 
references  to  literature  of  meteorology  and  terrestrial  magnetism  appearing  in  1901, 
which  were  omitted  from  the  first  volume  (E.  S.  R.,  14,  p.  847),  as  well  as  to  litera- 
ture appearing  during  1902. 

WATER— SOILS. 

The  underground  waters  of  southern  California,  W.  C.  Mendeniiall  (For- 
estry  and  Trrig.,  10  (1904),  No.  10,  pp.  448-455,  fig.  1). — This  article  discusses  general 
conditions,  but  explains  especially  the  conditions  in  the  artesian  basins  of  the  Coastal 
Plain,  Chino,  San  Bernardino,  and  San  Jacinto,  which  originally  had  areas  of  295, 
24,  30,  and  14  square  miles,  respectively,  but  which  under  the  combination  in  recent 
years  of  heavy  withdrawals  of  ground  water  and  a  shortage  of  rain  have  been  reduced 
33  per  cent  or  to  a  total  area  of  250  square  miles. 

In  a  few  cases  the  plane  of  saturation  has  been  lowered  from  60  to  70  ft.  during 
the  period  from  1900  to  1904,  in  which  the  deficiency  of  rainfall  was,  roughly,  20 
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per  cent.  The  author  does  not  consider  this  shrinkage  a  sufficient  cause  for  serious 
alarm  if  "it  is  recognized  that  the  proper  function  of  these  stored  supplies  is  to  tide 
the  communities  through  the  dry  periods.  They  will  be  most  heavily  drawn  upon 
when  the  rainfall  is  lightest." 

Recent  experiments  with  saline  irrigation,  C.  F.  Eckart  {Hawaiian  Sugar 
/'/aiders'  Sta.  Bui.  11,  pp.  14). — This  is  an  account  of  a  continuation  on  field  plats 
1,500  sq.  ft.  in  area  of  experiments  previously  conducted  in  small  lysimeters  (E.  S.  R., 
14,  p.  554).  In  these  experiments  a  study  was  made  of  the  effect  on  the  yield  and 
quality  of  sugar  cane  irrigated  at  intervals  with  fresh  water  and  with  water  contain- 
ing 200 gr.  of  salt  (NaCl)  per  gallon  (at  rates  of  2,199,474  and  2,864,747  gal.  per  acre  | 
in  connection  with  applications  of  commercial  fertilizers  and  lime  in  form  of  ground 
coral  and  gypsum. 

The  soil  irrigated  with  fresh  water  yielded  approximately  11  tons  more  of  sugar 
per  acre  than  that  irrigated  with  saline  water.  "The  juice  of  the  cane  receiving 
saline  irrigation  was  characterized  by  lower  density,  less  sucrose  and  glucose,  a 
lower  purity,  and  a  much  larger  content  of  salt  than  the  juice  of  the  cane  receiving 
fresh  water.  Where  lime  in  the  form  of  ground  coral  and  gypsum  was  applied  a 
better  showing  was  made  in  regard  to  density,  sucrose,  glucose,  purity,  and  salt 
content  than  where  no  lime  was  added.  The  percentage  of  gain  in  the  former 
instance  was  a  trifle  higher  than  in  the  latter.  The  gain  in  the  sugar  of  the  cane 
where  ground  coral  was  applied  was  46.6  per  cent,  and  with  gypsum  46.9  per  cent, 
compared  with  the  plat  that  was  not  limed.  .  .  . 

"Occasional  heavy  irrigations  given  to  a  moderately  porous  soil  receiving  brackish 
irrigation  is  most  effective  in  reducing  the  salt  content  of  the  soil  to  a  less  toxic 
quantity.  A  gain  of  88.1  per  cent  of  sugar  was  obtained  in  the  experiment  station 
field  by  a  5-in.  irrigation  every  eighth  watering.  At  least  77  per  cent  of  this  gain 
may  be  attributed  to  the  leaching  of  salt  accumulations  from  the  soil." 

Potable  waters,  B.  C.  Aston  (New  Zealand  Dept.  Agr.  Rpt.  1904,  p.  147). — 
Analyses  with  reference  to  potable  quality  of  16  samples  of  water  from  different  parts 
of  New  Zealand  are  reported. 

Soil  moisture:  Its  importance  and  management,  J.  A.  Jeffery  (Michigan 
Sta.  Bui.  219,  pp.  31-40,  figs.  2). — A  general  discussion  of  the  subject,  including 
results  of  tests  of  the  water-holding  capacity  of  clay,  loam,  sandy,  and  muck  soils. 

Investigations  in  soil  fertility,  M.  Whitney  and  F.  K.  Cameron  (  U.  S.  Dept. 
Agr.,  Bureau  of  Soils  Bui.  23,  p.  48,  pis.  4,  figs.  7). — This  bulletin  reports  a  series 
of  observations  by  different  methods  and  with  different  soils  and  culture  media,  on 
the  movement  of  water  in  soils  and  the  absorption  of  water  by  seeds  and  by  plants 
under  varying  conditions.  Some  observations  on  organic  matter  in  a  lawn  soil  are 
also  reported. 

The  studies  of  the  evaporation  from  soils  indicate  that  the  rate  of  evaporation  was 
approximately  proportional  to  the  amount  of  water  present,  and  that  the  loss  due 
to  evaporation  was  not  alone  a  surface  phenomenon,  but  was  in  large  part  due  to 
evaporation  within  the  soil  itself,  and  can  not  therefore  be  used  as  a  measure  of 
capillary  movement  of  water.  A  wide  difference  was  observed  in  the  movement  of 
water  in  soil  containing  an  optimum  amount  of  water  and  in  a  soil  short  of 
saturation. 

" If  air-dry  soil  is  packed  into  a  tumbler,  and  an  amount  of  water  equal  to  the 
optimum  water  content  be  poured  onto  the  surface,  it  percolates  quite  rapidly,  and 
in  a  few  hours  a  uniform  distribution  is  established.  If,  however,  considerably  less 
than  the  optimum  quantity  be  added,  the  water  percolates  into  the  soil  for  only  a 
short  distance,  and  uniform  distribution  is  not  established  in  intervals  of  time 
measured  by  weeks  and  months." 

No  relation  was  "established  between  the  movement  of  water  with  its  associated 
plant  food  and  the  fertilitv  of  soils."     There  was  no  evidence  that  infertile  soils 
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supplied  less  water  to  seeds  and  plants  than  the  more  fertile  soils,  and  there  was  no 
observable  difference  in  the  amount  of  moisture  absorbed  by  seeds  in  soils  of  the 
same  water  content  whether  manure  bad  previously  been  added  to  the  soil  or  not. 

" The  fact  that  the  availability  of  the  moisture  and  its  dissolved  salts  is  due  to 
something  other  than  the  texture  or  physical  condition  of  the  soil  was  shown  In- 
growing plants  in  an  aqueous  extract  of  the  soil,  when  it  was  found  that  the  plants 
showed  the  main  characteristics  of  growth  and  development  that  were  associated 
with  them  when  grown  in  the  soils  themselves." 

The  following  simple  method  of  studying  transpiration  was  used:  "  Seedling  plants 
were  grown  in  prepared  solutions  contained  in  2-oz.  bottles,  each  with  a  stopper  having 
slits  in  the  circumference,  into  which  the  plants  were  fitted,  with  some  cork  slips 
over  them  to  hold  them  in  place  and  to  prevent  direct  evaporation  from  the  inside  of 
the  bottle.  The  bottle  was  of  black  opaque  glass,  anil  the  plants  were  kept  in  the  sun 
throughout  the  day.  The  bottles  containing  the  plants  were  weighed  daily,  and  the 
loss  of  weight  taken  as  the  measure  of  transpiration.  Such  precautions  were  taken 
that  the  amount  evaporated  directly  from  the  bottle  was  so  small  that  it  could  he 
ignored,  while  the  daily  amount  transpired  by  the  plants  was  from  two  to  ten  times  the 
weight  i  >f  the  plant,  and  the  increased  growth  of  the  plant  from  day  to  day  during  the 
period  of  the  experiment  is  therefore  taken  as  negligible  for  purposes  of  the  experi- 
ments." 

The  experiments  with  soil  extracts,  culture  solutions  of  various  kinds,  as  well  as 
with  soils,  were  made  in  glass  tumblers  or  wire  baskets  :!  in.  deep  and  3  in.  in  diame- 
ter, coated  with  paraffin.  The  experiments  were  made  with  wheat  seed  lings,  but  no 
attempt  was  made  to  carry  the  plants  to  maturity — 5  or  6  weeks  being  the  extreme 
limit  of  growth  in  the  experiments  reported.  The  results  of  a  large  number  of 
experiments  with  different  culture  solutions  and  soils  of  different  kinds  are  reported 
in  detail,  but  few  conclusions  are  drawn  from  the  data. 

In  the  culture  experiments  it  was  found  in  general  "that  a  concentration  of  about 
170  parts  per  million  of  total  dissolved  salts  was  the  most  desirable,  provided  that  at 
least  1  part  per  million  of  each  constituent  was  present." 

The  centrifugal  method  of  mechanical  soil  analysis,  L.  J.  Briggs,  F.  0. 
Martin,  and  J.  R.  Pearce  ( U.  S.  Dept.  Agr.,  Bureau  of  Soils  Bui.  .'!,  ///>.  38,  pis.  ..', 
till*.  ?).— This  bulletin,  which  is  intended  to  take  the  place  of  earlier  publications  on 
the  subject,  contains  a  description  of  the  centrifugal  method  of  mechanical  soil  anal- 
ysis as  used  in  the  Bureau  of  Soils,  together  with  the  results  of  an  investigation  of 
the  possible  sources  of  error.  The  procedure  followed  by  the  Bureau  in  collecting 
and  preparing  the  samples  for  analysis  is  stated,  and  a  brief  description  is  given  of 
other  methods  of  mechanical  analysis,  several  of  which  have  been  extensively  used 
in  the  United  States.  The  chromic-acid  method  employed  by  the  Bureau  for  deter- 
mining organic  matter  is  also  described. 

The  apparatus  and  methods  used  are  described  in  detail,  from  the  sifting  of  the 
soil  through  a  2  mm.  sieve  and  its  disintegration  by  a  mechanical  shaker,  through 
the  various  stages  of  the  separation  of  the  different  grades  of  particles  by  means  of 
the  centrifugal  machine  and  by  sedimentation. 

Experiments  with  the  Brown  sampling  machine  (described  in  Office  of  Experi- 
ment Stations  Circ.  34,  revised)  showed  that  "a  mechanical  sampler  is  superior  to  the 
spatula  for  subsampling  soils  in  which  [the  two  coarsest]  groups  are  present  in  any 
quantity.  This  applies  also  to  samples  in  which  aggregates  exist  larger  than  0.5  mm. 
The  mechanical  sampler  has  the  disadvantage  of  not  giving  samples  of  uniform 
weight"  and  "some  inconvenience  in  calculation  is  thereby  introduced." 

While  the  results  obtained  in  a  study  of  the  effect  of  oven-drying  were  not  conclu- 
sive, they  "indicate  that  drying  a  soil  at  110°  C.  does  not  seriously  modify  its 
mechanical  composition,  as  determined  in  the  moist  state."     It  was  found  "that 
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shaking  for  one  hour  [was]  in  some  cases  not  sufficient  to  separate  the  day  from  the 
larger  grains.     No  marked  change  appears  intake  place  after6  hours'  shaking,  except 

in  ease  of  samples  shaken  for  77  hours,  all  of  which  show  an  increased  amounl  of 
clay,  indicating  that  in  samples  shaken  for  long  periods  a  breaking  down  of  the  soil 
does  occur  to  some  extent.  .  .  . 

"The  use  of  ammonia  in  mechanical  analysis  increases  the  percentage  of  [the 
finest]  group  in  soils  that  ate  not  alkaline  by  destroying  the  formation  of  floccules 
or  aggregations  of  the  smaller  particles.  In  the  case  of  strongly  alkaline  soils  the 
addition  of  ammonia  appears  to  flocculate  the  soil  rather  than  break  up  the  floccu- 
lations,  and  its  use  in  such  cases  is  therefore  not  desirable.  From  5  to  10  drops  of 
ammonia  added  to  5  gin.  of  soil  in  50  cc.  of  water  appears  to  be  sufficient  to  break 
up  the  flocculations  in  nonalkaline  soils.  In  case  a  soil  contains  a  considerable 
amount  of  lime  or  magnesium  carbonate  flocculation  will  occur,  which  usually 
becomes  more  pronounced  upon  the  addition  of  ammonia." 

Eight  parallel  analysesof  the  same  soil  which  are  reported  show  variations  of  from 
10.9  to  12.5  per  cent  in  loss  on  ignition,  2.3  to  3.2  in  group  (1),  line  gravel;  5.1  to 
5.6  in  group  (2),  coarse  sand;  4.2  to  4.9  in  group  (3),  medium  sand;  12.6  to  14.4  in 
group  (4),  fine  sand;  7.2  to  8.8  in  group  (5),  very  fine  sand;  15.1  to  17.6  in  group 
(6),  silt;  and  37.5  to  38.3  in  group  (7),  clay.  "These  analyses  may  fairly  he  taken 
to  represent  the  limit  of  accuracy  attainable  by  the  centrifugal  method  under  the 
most  favorable  conditions." 

Other  methods  of  mechanical  soil  analysis  described  include  Hilgard's  elutriator 
method,  Osborne's  beaker  method,  King's  aspirator  method,  and  Voder's  centrifugal 
elutriator  method  (E.  S.  R.,  16,  p.  448). 

The  physical  improvement  of  soils,  J.  G.  Mosier  {Illinois  Sta.  Circ.82,  i>/>.  .'I, 
figs.  4)- — This  is  a  popular  summary  of  information  relating  especially  to  soil 
physics  and  management,  and  the  value  of  organic  matter.  "It  is  preliminary  to 
more  specific  and  technical  bulletins  which  are  to  follow,  giving  the  detailed  results 
of  experiments  and  investigations  relating  to  these  subjects." 

Soils  of  Iowa,  W.  H.  Stevenson  (Iowa  Ayr.,  5  (1904),  No.  ■'>.  pp.  1  55-159).—  The 
following  distinct  classes  of  soils  which  occur  in  Iowa  are  discussed:  "(1)  <  reest,  or 
soils  resulting  from  the  decay  of  indurated  rocks;  (2)  soils  of  fluviatile  origin — allu- 
vium, or  stream-made  soils;  (3)  soils  of  eolian  origin — loess,  or  wind-made  soils;  (4) 
soils  of  glacial  origin— till,  bowlder  clay,  drift,  or  ice-made  soils."  Of  these  the 
eolian  and  glacial  soils  are  by  far  the  predominant  classes. 

Soils,  B.  C.  Aston  (New  Zealand  Dept.  Acjr.  Rpt.  1904,  pp.  135,  136).— Chemical 
analyses  and  the  reaction  of  samples  of  soils  from  different  parts  of  Xew  Zealand  are 
reported,  the  analyses  being  especially  detailed  in  case  of  surface  soils  and  subsoils 
from  the  Momohaki  Experimental  Station.  The  soils  are  shown  to  be  especially  rich 
in  phosphoric  acid  and  nitrogen,  a  considerable  proportion  of  the  phosphoric  acid  as 
well  as  the  potash  being  soluble  in  1  per  cent  citric  acid. 

Composition  value  of  important  types  of  Illinois  soils  based  upon  chemical 
composition,  J.  A.  Dewey  (Illinois  Agr.,  8  (1903),  No.  3,  pp.  44-49). — A  discussion 
of  this  subject  based  mainly  on  Circular  68  of  the  Illinois  Station  (E.  S.  R.,  15,  p.  23). 

On  the  absorptive  capacity  of  different  layers  of  soils,  K.  S.  Karpizov 
(Pochvovyedenie  [Pedologie],  6  (1904),  No.  2,  jrp.  137-151). — Four  soils — chernozem, 
clay,  podzol  clay,  and  sandy — were  studied  with  regard  to  their  capacity  for  absorb- 
ing ammonia,  phosphoric  acid,  and  lime.  Of  each  soil  three  consecutive  layers  wrere 
examined  separately,  the  upper,  the  intermediate,  and  the  subsoil.  The  absorptive 
capacity  was  determined  by  the  methods  of  Way  and  of  Knop.  The  chemical  and 
mechanical  composition  of  each  soil  was  also  determined. 

From  the  data  presented  the  author  arrives  at  the  following  conclusions:  (1)  The 
absorption  of  ammonia,  phosphoric  acid,  and  lime  decreased  from  the  upper  layer 
downward  in  the  main  as  the  humus  and  the  zoolites,  which  are  the  main  factors 
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determining  the  absorptive  capacity,  decreased,  (2)  The  degree  of  absorption  of 
ammonia  by  the  soils  was  in  direct  correspondence  with  their  contents  of  hygroscopic 
moisture.  (3)  The  absorption  of  phosphoric  acid  depended  also  upon  the  amount 
of  iron  oxid  and  alumina  in  the  soil,  and  also  on  the  amount  of  phosphoric  acid  in 
the  soil.  (4)  The  degree  of  absorption  of  lime  depended  closely  upon  the  amounl  of 
carbonates  in  the  soil.  (5)  The  absorptive  capacity  of  the  soils  depended,  other 
things  being  equal,  on  their  mechanical  composition,  the  larger  the  proportion  of 
soil  particles  smaller  than  0.01  mm.  in  diameter  the  greater  its  absorptive  capacity. — 

P.  FIREMAN. 

Influence  of  the  structure  of  the  soil  on  the  yield  of  oats  and  the  absorp- 
tion by  the  latter  of  nitrogen  and  phosphoric  acid,  S.  Bogushevski  (Uchen. 
Zapiski  Yuriev  Univ.,  1904,  No.  1;  abs.  in  Zhur.  Opuitn.  Agron.  \_Russ.  .lour.  Expt. 
Landw.~\,  5  (1904),  No.  3,  pp.  375,  376). — The  author  experimented  during  2  years 
with  soil  particles  of  two  different  sizes,  viz,  those  which  passed  through  a  sieve  with 
holes  2  mm.  in  diameter  and  those  between  2  and  6  mm.  in  diameter.  The  results 
with  the  two  grades  of  particles  differed  hut  slightly. — p.  fireman. 

Studies  on  the  distribution  of  lime  in  the  soils  of  Vaudois  vineyards, 
J.  Dufour  and  H.  Faes  (Chron.  Agr.  Canton  Vaud,  16  (1903),  Nos.  13,  pp.  3S1-387; 
19,  pp.  520-534;  M,  pp.  572-579;  17  (1904),  -Vox.  1,  pp.  15-21;  2,  pp.  50-57;  14,  pp. 
420-429;  15,  pp.  434-438). — This  is  a  continuation  of  studies  previously  reported  (E. 
S.  R.,  14,  p.  849),  and  records  results  of  analyses  of  482  samples  of  soil  from  the  dis- 
trict of  Aigle.  Of  these  samples  21(5  contained  from  0  to  25  per  cent  of  lime  (carbon- 
ate), 188  over  25  per  cent.     The  maximum  percentage  observed  was  53. 

Loess  and  its  main  types,  P.  I.  Krishtafovich  (Zap.  Novo-Alexandri  Inst.  Selsk. 
Kim:,  i  I/yesov.,  15  (1902),  No.  3,  pp.  1-293;  abs.  in  Zhur.  Opuitn.  Agron.  [Russ. 
Jour.  Expt.  Landw.~\,  5  (1904),  No.  4,  pp.  531-535). 

Origin  of  the  loess,  P.  Armashevski  (Trudui  Ocogr.  Com.,  15  (1903),  No.  1;  abs. 
in  Zhur.  Opuitn.  Agron.  [Russ.  Jour.  Expt.  Landw.~\,  5  (1904),  No.  4,  pp.  529,  530). — 
The  author  holds  the  "diluvial"  theory  of  the  origin  of  the  Russian  loess. 

History  of  the  steppes  near  the  Black  Sea  from  the  end  of  the  tertiary 
period,  N.  Sokolov  (Pochvovyedenie  \_Pcdologie],  6  (1904),  No.  2,  pp.  105-124). 

Some  geobotanical  observations  on  the  North  Ural,  N.  Vissotski  (Pochvovy- 
edenie [Pidologie],  6  I  1904),  No.  2,  pp.  153-155). — During  a  geological  excursion  on 
the  North  Ural  Mountains  the  author  observed  the  existence  of  a  very  strict  paral- 
lelism between  the  petrographic  character  of  the  soil  and  the  character  of  the  forest 
growth.  <  >n  olivin  rocks  there  are  usually  found  pine  forests,  in  the  regions  of  meta- 
morphic  schists  fir  forests,  while  intermediate  rocks  (peridotite,  gabbro)  were  covered 
by  mixed  wood. 

Bibliography  and  cartography  of  West  Virginia,  S.  B.  Brown  (  West  Virginia 
(,'inl.  Surrey  Bui.  1,  pp.  85,  map  I). — The  bibliography  includes  works  on  the  geology 
and  natural  resources  of  West  Virginia,  issued  during  the  period  from  1764  to  1901, 
and  the  cartography  covers  the  period  from  1737  to  1901. 
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Bacteria  of  horse  manure  and  their  role  in  the  decomposition  of  the 
manure,  Severin  (  Vyestnik  Imp.  Russ.  Obsh.  Akklim.  Zhiv.  i  Past.,  No.  11,  pp.  15, 

16;  abs.  in  Zhur.  Opuitn.  Agron.  [Russ.  Jour.  Expt.  Landw."],  5  (1904),  No.  3,  j>. 
413). — An  account  is  given  of  experiments  supplementing  those  previously  reported 
(E.  S.  R.,  15,  p.  L062). 

In  the  first  place,  the  author  studied  the  influence  of  the  method  of  sterilization 
on  the  subsequent  progress  of  the  ammoniacal  fermentation  of  the  urine  in  the  mass 
of  manure.    One  portion  of  the  urine  was  sterilized,  together  with  the  manure,  in  an 
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autoclave,  while  another  was  sterilized  by  being  passed  through  a  ( !hamberland  filter 
and  then  mixed  with  manure  which  had  hern  sterilized  in  the  usual  way  (i.  e.,  by 
hoi  steam  in  the  autoclave).  En  the  fermentation  which  took  place  after  inoculating 
both  portions  with  a  pure  culture  of  Bacillus  pyoeyaneus  the  same  amount  of  carbon 
dioxid  was  liberated  in  both  cases,  while  the  urine  which  had  passed  the  Chamber- 
land  filter  liberated  under  like  conditions  37  per  cent  more  ammonia.  This  is 
accounted  for  by  a  loss  of  ammonia  in  sterilization. 

The  author  describes  some  cases  observed  by  him  of  extreme  variation  in  the 
growth  and  life  activity  of  the  micro-organisms  in  manure,  the  cause  of  which  could 
not  be  detected,  e.  g.,  one  and  the  same  organism  vegetated  splendidly  in  one  case, 
while  in  another  on  the  same  medium  it  refused  entirely  to  ^row. 

In  a  third  series  of  experiments,  undertaken  with  the  object  of  studying  the  influ- 
ence of  the  sterilization  of  the  manure  on  its  subsequent  decomposition,  manure 
extracts  and  pure  cultures  were  used  and  the  amounts  of  carbon  dioxid  anil  ammo- 
nia liberated  in  each  case  were  determined.  It  was  found  that  the  oxidation 
processes  were  the  same  in  both  unsterilized  manure  and  in  that  which  had  been 
sterilized  and  then  inoculated.  From  the  manure  with  which  the  extract  was  used 
considerably  more  carbon  dioxid  was  liberated  than  in  case  of  the  pure  cultures. 

Three  times  as  much  ammonia  was  set  free  in  the  case  <>f  the  unsterilized  soil  as  in 
the  case  of  the  soil  which  was  first  sterilized  and  then  inoculated.  This  is  partly 
accounted  for  by  the  loss  of  ammonia  in  the  sterilization,  hut,  according  to  the 
author,  a  part  is  also  played  by  some  biological  factors  which  have  not  as  yet  been 
fully  studied. — p.  fireman. 

Lime  as  a  preservative  for  barnyard  manure,  S.  Hals  (Norsk.  Landmands- 
blad,  .'■!  (  1904),  No.  33,j)j>.  892-395). — A  review  of  the  literature  of  the  subject,  from 
which  the  general  conclusion  is  drawn  that  the  effect  of  lime  maybe  deleterious  and 
its  use  is  therefore,  according  to  our  present  knowledge,  not  to  be  recommended. — 
f.  w.  WOLL. 

Liquid  manure  cisterns,  R.  Christiani  (  Ugeskr.  Landm.,  49  (1904),  No.  35,  pp. 
395-397). — Notes  with  illustrations  on  method  of  construction. 

Manures  and  how  to  mix  them  (Trinidad  Bat.  DepL,  Bui.  Misc.  Inform.,  1004, 
No.  '/.',  !'■  61,  fig.  1). — A  diagram  is  given  showing  what  fertilizing  materials  may  be 
safely  mixed  and  how  long  they  may  be  mixed  before  applying  to  the  land,  and  its 
use  explained. 

On  the  effectiveness  of  phosphoric  acid  of  manure  as  compared  with  that 
of  "Wolters  phosphate,  superphosphate,  and  Thomas  slag,  W.  Schneidewinu 
and  I).  Meyer  (Landw.  Jahrb.,  33  (1904),  pp.  342-347;  abs.  in  Chem.  CentbL,  1904, 
II,  No.  10,  p.  7SS). — In  experiments  with  mustard  and  oats  the  phosphoric  acid  of 
horse  and  cow  manure  compared  favorably  with  that  of  superphosphate  and  corre- 
sponded closely  with  its  citrate  solubility. 

Wolters  phosphate,  prepared  by  fusing  raw  phosphate  with  lime,  sand,  and  glass, 
compared  favorably  with  superphosphate  on  mustard  and  oats,  and  was  much  more 
effective  than  Thomas  slag.  Its  after-effect  was  somewhat  more  pronounced  than 
that  of  superphosphate.  More  of  the  phosphoric  acid  of  AVolters  phosphate  was 
assimilated  than  in  case  of  the  Thomas  slag,  but  less  than  in  case  of  superphosphate. 
The  more  soluble  the  phosphoric  acid  the  greater  the  amount  assimilated,  but  the 
smaller  the  amount  of  organic  matter  produced  per  unit  of  phosphoric  acid. 

Wolters  phosphate,  E.  Wein  (Mitt.  Deut.  Landw.  Gesell,  19  (1904),  No.  47,  pp. 
294-298). — Field  experiments  with  this  phosphate  in  comparison  with  superphosphate, 
Thomas  slag,  and  bone  meal  on  mustard,  potatoes,  oats,  and  grass  on  loam,  moor, 
and  calcareous  soils  are  reported.  The  general  conclusion  drawn  from  these  experi- 
ments is  that  Wolters  phosphate  is  fully  equal  in  value  to  superphosphate  and 
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superior  to  the  other  phosphates  tested.  These  results  confirm  those  reported  by 
Wagner  and  Gerlach  (E.  S.  R.,  15,  p.  571). 

The  quality  of  the  Thomas  slag  employed  in  Carinthia  in  the  year  1903, 
F.  Schulze  (Ztschr.  Landw.  Versuchsw.  Oesterr.,  7  (1004),  No.  10,  pp.  742-745).— 
Determinations  of  total  and  citric-acid-soluble  phosphoric  acid  in  a  number  of 
samples  of  Thomas  slag  are  reported. 

The  determinations  of  the  total  amount  of  material  dissolved  in  2  per  cent  citric 
acid  by  evaporating  an  aliquot  of  the  citric-acid  solution,  incinerating,  and  weighing, 
and  of  the  undissolved  material  left  on  the  filter  by  drying,  incinerating,  and  weigh- 
ing, gave  such  variable  results  that  no  conclusions  could  be  drawn  as  to  their  bearing 
upon  the  relative  value  of  the  slags. 

Phosphate  shipments  (  Tradesman,  52  ( 1905),  No.  9,  p.  128). — A  table  shows  the 
shipments  of  phosphate  from  southern  ports  to  domestic  and  foreign  destinations  in 
11)02  and  1903.  The  total  domestic  shipments  in  1903  were  218,246  tons,  foreign 
766,302  tons,  as  against  237,506  tons  and  751,216  tons,  respectively,  in  1902. 

Rock  phosphate,  B.  C.  Aston  (New  Zealand  Dept.  Agr.  Rpt.  1904,  pp-  144-146).— 
The  phosphates  which  are  found  in  large  deposits  in  the  southern  portion  of  New 
Zealand  are  briefly  described,  and  results  of  partial  chemical  analyses  are  reported. 

The  utilization  of  free  nitrogen,  A.  Wieslek  (Ztschr.  Angew.  (lain.,  17  (1904), 
No.  45,  pp.  17 13-1719). — This  article  reviews  the  history  of  attempts  to  fix  the  free 
nitrogen  of  the  air  by  means  of  electrical  discharges,  describing  the  more  important 
processes  which  have  been  devised  and  comparing  their  relative  efficiency.  It  also 
gives  some  account  of  Woltereck's  method  of  fixing  nitrogen  by  passing  the  air  over 
red-hot  iron,  and  of  the  method  of  fixing  atmospheric  nitrogen  in  the  form  of  calcium 
cyanamid. 

The  following  table,  prepared  by  E.  Rasch/'  showing  the  relative  efficiency  of 
different  electrical  methods,  is  quoted: 

Relativt  efficiency  of  different  electrical  methods  of  fixing  atmospheric  nitrogen. 


Method. 

Temper- 
ature. 

NO  pro- 
duced. 

Total  ene 

Fur  1  mol- 
ecule of 
NO. 

rgy  used — 
For  1  kg. 

UNO;. 

Cost  per 
pound 

of  nitric 
acid. 

lh  gret  8. 

1,  SI  III 

2,115 

3,727 

Per  cent. 

3.  65 

7.30 

46.00 

Kilowatt. 

0. 5500 
.3190 
.1391 

Kilowatts. 

8.73 
5.07 
2.21 

('<  nt  a. 
2.60 

1.50 

.66 

The  migrations  and  transformations  of  nitrogen  in  nature  and  its  utiliza- 
tion and  control  in  agricultural  practice,  P.  Wagner  (Arb.  Dent.  Landw.  Gesell., 

1904,  No.  98,  pp.  28-46). — A  general  discussion  of  the  importance  of  conserving  and 
utilizing  to  the  best  advantage  various  sources  of  nitrogen— leguminous  plants,  barn- 
yard manure,  nitrates  and  sulphate  of  ammonia,  and  "lime  nitrogen." 

A  contribution  to  the  subject  of  the  fertilizing  value  of  lime  nitrogen,  Ziel- 
storff  (Illus.  Landw.  Ztg.,  24  (1904),  p.  1103;  abs,  in  Chem.  Ztg.,  28  (1904),  No.  101, 
Repert.  No.  30,  p.  370). — Pot  experiments  to  determine  the  relative  value  of  nitrate 
of  soda,  sulphate  of  ammonia,  and  lime  nitrogen  are  reported. 

When  the  fertilizing  materials  were  applied  at  time  of  seeding  the  lime  nitrogen 
showed  an  efficiency  of  88.4  per  cent,  as  compared  with  100  per  cent  for  nitrate  of 
soda  and  81.1  per  cent  for  sulphate  of  ammonia.  When  the  lime  nitrogen  was 
applied  a  few  days  before  seeding  its  relative  efficiency  was  increased  to  92.8  per 
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cent.  There  was  no  appreciable  after-effect  from  applications  of  the  lime  nitrogen. 
The  growth  of  the  plants  was  apparently  somewhat  retarded  by  applying  the  lime 
nitrogen  as  a  top-dressing. 

Liming,  A.Oktii  (Atb.  Deut.  Landw.  Gesell.,  1904,  No.  98,  pp.  79-90). — A  general 
discussion. 

Nitrate  of  soda  (Engin.  and  Min.  Jour.,  79  (1905),  No.  1,  p.  64). — The  American 
consumption  of  nitrate  of  soda  in  1904  is  reported  as  275,000  long  tons;  the  European 
consumption  was  1,105,000  tons;  the  local  consumption  (in  Chile  and  neighboring 
countries)  28,000  tons. 

Nitrate  profits  {Engin.  and  Min.  Jour.,  79  (1905),  No.  3,  p.  130).— The  world's 
consumption  of  nitrate  of  soda  is  stated  in  this  article  to  be  about  1,450,000  longtons, 
containing  1,349,100  tons  of  nitrogen.  The  cost  to  consumers  during  1904  was  from 
$40  to  $48  per  ton,  which  is  about  $10  more  per  ton  than  in  1903.  The  possibilities 
of  a  further  rise  in  price  are  discussed. 

The  action  of  nitrate  of  soda  as  a  potassic  and  calcareous  fertilizer,  T. 
Biei.kk  (Chron.  Agr.  Canton  Vaud,  17  (1904),  Nos.  11,  />/>.  332-335;  12,  pp.  353-362; 
13,  pp.  3S3-390;  l/f,  pp.  409-417;  16,  pp.  462-475;  17,  pp.  508-517)  .—The  author 
reviews  the  work  of  various  investigators  in  so  far  as  it  bears  on  the  question  of  the 
action  of  nitrate  of  soda  in  rendering  plant  food  soluble  in  soils. 

The  observations  noted  apply  to  sandy  clay  soils,  and  lead  to  the  conclusion  that 
nitrate  of  soda  exerts  a  fertilizing  effect  independent  of  the  direct  supply  of  plant 
food  which  it  supplies,  in  rendering  the  potash  and  lime  of  the  soil  soluble,  and 
thus  acts  as  an  indirect  potash  and  lime  fertilizer.  In  soils  containing  small  amounts 
of  lime  nitrate  of  soda  renders  potash  soluble  more  completely  than  superphosphates, 
sulphate  of  ammonia,  gypsum,  etc.,  and  to  a  greater  depth,  because  (a)  the  nitrate 
of  potash  formed  moves  more  freely  in  the  soil  than  other  potash  salts,  and  (b)  the 
calcium  nitrate  formed  also  moves  freely  through  the  soil  and  assists  in  the  mobiliza- 
tion of  the  potash. 

To  this  extent  nitrate  of  soda  may  be  considered  an  indirect  potassic  fertilizer.  It 
may  also  be  so  considered  because  it  renders  assimilable  soil  potash  which  is  insoluble 
in  acids  by  the  ordinary  treatment. 

It  is  also  to  be  noted  that  commercial  nitrate  of  soda  often  contains  an  appreciable 
amount  of  potash  and  the  effect  sometimes  attributed  to  the  soda  may,  in  fact,  be  due 
to  this  potash.  On  soils  rich  in  potash  potassic  fertilizers  may  be  entirely  dispensed 
with  when  nitrates  in  connection  with  phosphates  are  used,  especially  in  case  of 
hoed  crops. 

In  any  case  potash  fertilizers  may  be  economized  by  the  use  of  nitrates  (either  of 
soda  or  of  lime)  or  by  promoting  nitrification  in  the  soil.  Nitrate  of  soda,  like  the 
sulphates  of  potash  and  ammonia  and  chlorid  of  potash,  acts  as  an  indirect  lime  fer- 
tilizer by  mobilizing  the  lime  in  the  soil. 

Unless  the  soil  is  very  rich  in  lime,  liming  should  accompany  the  use  of  these 
substances. 

Action  of  calcium  compounds  on  the  mobilization  of  potash  in  soils, 
J.  Dumont  (Bui.  Soc.  Nat.  Agr.  France,  64  (1904),  No.  5,  pp.  379-384).—  The  solvent 
effect  of  quicklime,  calcium  carbonate,  gypsum,  calcium  chlorid  and  nitrate,  and 
monocalcium  phosphate  on  the  potash  of  different  soils  and  different  grades  of  soil 
particles  was  studied  in  laboratory  experiments. 

The  results  reported  show  that  when  a  granitic  soil  was  mixed  with  gypsum  and 
calcium  chlorid  at  rates  furnishing  10  per  cent  of  lime  (CaO)  and  moistened,  the 
gypsum  rendered  soluble  0.048  part  of  potash  per  1,000  of  soil  in  28  hours,  0.073  part 
in  10  days,  and  0.096  part  in  4  months.  The  calcium  chlorid  rendered  0.115  part  of 
potash  soluble  in  28  hours,  and  there  was  no  increase  by  further  treatment.  The 
comparative  results  obtained  in  a  one  month's  experiment  were  as  follows: 
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Potash  rendered  soluble  in  a  granitic  soil  during  one  month  by  different  lime  '■'impounds. 


Potash      rendered 

soluble  per  1,000 
parts  of  soil. 


Cheek 

Gypsum 

Quicklime 

('allium  carbonate 

Calcium  nitrate 

Monocalcium  phosphate 
Calcium  elilorid 


In  experiments  with  the  sand  and  clay  constituents  of  the  same  soil,  using  the 

calcium  salts  at  the  rate  of  1  gm.  of  lime  (CaO)  to  10  gm.  of  the  soil  constituents  and 
40  cc.  of  distilled  water,  the  following  results  were  obtained: 

Potash  rendered  soluble  in  different  inecliaiiienl  constituents  of  a  granitic  soil. 


Potash  rendered  soluble — 


In  coarse 
sand. 


In  fine 
sand. 


In  clay. 


Check  

Quicklime 

Gypsum 

Calcium  nitrate 
Calcium  chlorid 


Per  cent. 
0.105 
.184 
.105 
.124 
.278 


Per  cent. 
0.168 
.195 
.184 
.193 
.232 


Per  cent. 
0.132 


.132 

'."350 


This  experiment  lasted  34  days  for  the  different  grades  of  sand  and  6  days  for  the 
clay.  The  coarse  sand  contained  1.33  per  cent  of  potash,  fine  sand  0.58  per  cent, 
and  clay  0.51  per  cent. 

The  action  of  sodium  chlorid  on  field  crops  (Deut.  Landw.  Presse,  31  (1904), 
No.  101,  pp.  842,  843). — This  is  a  brief  discussion  of  the  fertilizing  value  of  common 
salt,  based  mainly  upon  the  results  of  experiments  by  Wohltmann  and  Noll.  The 
general  c<  inclusion  is  drawn  that  moderate  applications  of  salt  are  of  little  or  no  value 
to  cereals,  that  they  are  injurious  both  quantitatively  and  qualitatively  to  potatoes, 
but  that  they  favorably  influence  the  sugar  content  of  beets. 

Home-mixed  fertilizers,  C.  D.  Woods  (  Maine  Sta.  Bid.  107,  pp.  129-152) . — This  bul- 
letin  discusses  the  advantages  and  disadvantages  of  home  mixing;  reports  results  of 
cooperative  experiments  on  home  mixing  with  farmers  in  Brunswick,  Houlton,  and 
Fort  Fairfield,  Maine;  gives  results  of  comparative  tests  of  the  home  mixed  and  factory 
mixed  goods  on  potatoes  in  Aroostook  County;  explains  methods  of  mixing  fertilizers 
with  analyses  of  the  more  common  fertilizing  materials  and  explanations  of  the  gen- 
eral principles  involved,  and  suggests  formulas  for  home  mixtures  of  fertilizers  for  the 
more  common  farm  crops.  Analyses  are  reported  which  show  that  the  composition 
of  the  home-mixed  fertilizers  was  in  close  agreement  with  that  calculated  from  the 
analyses  of  the  unmixed  materials  and  the  mechanical  condition  of  the  mixtures  was 
good. 

Commercial  fertilizers,  E.  H.  Jenkins  et  al.  (Connecticut  State  Sta.  Rpt.  1904, 
pi.  1,  pp.  104  -  VII). — This  includes  a  statement  of  the  duties  of  manufacturers  and 
dealers  and  of  the  experiment  station  in  connection  with  the  inspection  under  the 
State  fertilizer  law,  a  list  of  firms  licensed  to  deal  in  fertilizers  in  the  State  during 
1904,  notes  on  the  methods  followed  in  sampling  and  collecting  fertilizers,  expla- 
nations regarding  the  analysis  and  valuation  of  fertilizers,  and  a  review  of  the  ferti- 
lizer market  from  November  1,  1903,  to  September  30,  1904. 
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Tabulated  analyses  and  valuations  are  given  of  508  samples  of  fertilizing  materials, 
including  nitrate  of  soda,  sulphate  of  ammonia,  dried  blood,  cotton-seed  meal,  castor 
pomace,  linseed  meal,  phosphate  rock,  dissolved  rock  phosphate,  carbonate  of  potash, 
double  carbonate  of  potash  and  magnesia,  sulphate  of  potash,  double  sulphate  of 
potash  and  magnesia,  muriate  of  potash,  kainit,  "domestic  potash,"  bone  manures, 
slaughterhouse  tankage,  dry  ground  fish,  nitrogenous  superphosphates,  special 
manures,  home  mixtures,  tobacco  steins,  tobacco  dust,  vegetable  ash  compound, 
wood  ashes,  cotton-hull  ashes,  ashes  from  limekilns  and  brickkilns,  ashes  of  birch 
brush,  lime,  and  plaster. 

The  fertilizer  industry  in  the  South  {Tradesman,  52  (1905),  No.  9,  pp.  128, 
129). —  A  table  gives  the  number  of  establishments,  capital  invested,  and  value  of 
products  for  12  Southern  States.  The  totals  are:  Number  of  establishments,  205;  cap- 
ital invested,  $37,189,262;  cost  of  materials,  $16,075,357;  value  of  products,  $24,- 
640,131.  The  fertilizer  tonnage  for  the  Southern  States  during  the  year  ended  May 
31,  1904,  is  reported  as  2,441,887  tons.  The  consumption  of  fertilizers  in  Georgia 
alone  during  the  season  of  1903—4  was  689,916  tons. 

Under  what  conditions  can  commercial  fertilizers  be  most  profitably 
employed?  (Deut.  Landw.  Presse,  31  {1904),  No.  103,  p.  863). — A  brief  general  dis- 
cussion of  this  subject  with  special  reference  to  kind  of  crop  grown;  and  form, 
amount,  and  time  and  manner  of  application  of  the  fertilizer. 

FIELD  CROPS. 

Agricultural  experiments  and  the  presentation  of  their  results,  A.  Mit- 
sciierlich  {Landw.  Vers.  Stat.,  61  (1904),  No.  1-4,  pp-  285-303). — This  article  discusses 
the  different  conditions  to  be  considered  in  planning  field  experiments  and  the 
method  of  arriving  at  the  results,  and  the  recognition  and  omission  of  unreliable 
tests. 

Report  of  the  agricultural  branch  of  the  department  of  land  records  and 
agriculture,  Bengal,  1904,  S.  L.  Maddox  (Calcutta:  Bengal  Secretariat  Press,  1904, 
pp.  32). — The  results  of  agricultural  investigations  under  imperial  and  provincial 
control  and  direction  are  reported,  together  with  information  on  agricultural  and 
sericultural  education. 

It  was  found  that  crude  nitrate  of  soda  can  not  be  recommended  as  a  fertilizer  for 
rice.  Its  use  in  connection  with  irrigated  wheat  culture  increased  the  yield  in  one 
instance  by  about  50  per  cent.  A  number  of  fertilizer  experiments  with  rice,  jute, 
sugar  cane,  potatoes,  and  wheat  are  reported.  The  use  of  10  maunds  of  castor  cake 
per  acre  increased  the  yield  of  rice,  but  failed  to  give  a  profit. 

Tests  in  sowing  jute  indicated  that  9  lbs.  of  seed  per  acre  generally  gives  the  best 
results.  It  has  been  discovered  that  the  seed  of  the  shoots  of  paddy  coming  up  after 
the  first  cutting  are  highly  drought-resistant  and  prolific,  and  the  results  of  experi- 
ments here  reported  corroborate  this  discovery.  Jute  plowed  under  for  green 
manuring  was  more  effective  in  increasing  the  yield  of  paddy  than  cow  manure. 
Sesbania  aculeata  has  been  found  to  be  well  adapted  to  plowing  under  for  green 
manure.  Castor  cake  in  quantities  sufficient  to  furnish  100  lbs.  of  nitrogen  per  acre 
proved  to  be  the  best  fertilizer  for  potatoes. 

Paddy  sown  at  the  rate  of  60  lbs.  per  acre  yielded  1,641  lbs.,  as  against  2,016  lbs. 
from  sowing  30  lbs.  per  acre.  Fertilizing  wheat  with  poudrette  sufficient  to  furnish 
40  lbs.  of  nitrogen  per  acre  gave  better  yields  than  any  other  fertilizer  tested.  In 
this  test  green  manuring  with  sun  hemp  gave  better  results  than  the  use  of  other 
crops  for  this  purpose.  Brief  notes  are  given  on  tests  with  new  varieties  of  rice, 
wheat,  and  oats. 

Investigations  on  the  rooting  and  tillering  of  grains,  K.  Opitz  (Mitt.  Landw. 
Inst.  K.  Univ.  Breslau,  2  (1904),  No.  4,  pp.  749-812;  abs.  in  Deut.  Landiv.  Presse,  31 
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(1904),  No.  47,  p.  426). — The  results  of  experiments  by  different  investigators, 
together  with  literature  on  the  subject,  are  reviewed  at  some  length  and  the  author's 
own  work  is  described.     A  bibliography  of  78  references  is  given. 

It  is  concluded  from  the  results  that  on  soils  with  proper  subsoil  cereals  draw  part 
of  their  water  supply  from  the  lower  strata,  and  that  their  roots  have  the  capacity 
to  grow  deep  into  the  soil  independent  of  worm  or  old  root  channels.  The  roots  of 
oats  at  the  time  of  heading  and  maturity  of  the  plants  were  heavier  than  the  roots 
of  wheat  and  barley.  It  was  also  found  that  in  the  weight  of  the  root  system  the 
more  readily  grown  varieties  ranked  above  those  requiring  more  favorable  conditions 
of  growth.  During  the  early  stages  of  growth  development  was  comparatively 
greater  in  the  root  than  in  the  portion  above  ground,  and  this  was  particularly  true 
with  wheat  as  compared  with  oats  and  barley. 

Observations  on  the  tillering  capacity  did  not  show  that  in  general  the  most  pro- 
ductive varieties  tillered  less  than  those  producing  smaller  yields.  Chevalier  barley 
was  grown  at  different  distances  so  that  the  area  per  plant  ranged  from  10  sq.  cm.  to 
5,000  sq.  cm.,  and  the  results  show  that  the  distance  had  a  marked  effect  on  tillering, 
period  of  growth,  straw  and  grain  production,  length  and  weight  of  head,  and  the 
number  of  kernels  produced  per  head;  and  that  this  effect  was  favorable  in  so  far  as 
each  point  was  favored  by  the  increase  in  area  per  plant.  These  results,  however, 
are  not  considered  generally  applicable  to  other  than  plat  conditions. 

The  development  of  the  roots  and  the  consequent  withdrawing  of  plant  food  from 
the  soil  was  no  less  where  the  plant  was  given  50,  105,  or200sq.  cm.  than  where  it  was 
given  10  or  32  sq.  cm.  Every  stem  of  the  barley  plants  showed  about  the  same  root 
development  regardless  of  the  distance  between  plants,  thus  showing  that  in  root 
production  the  stem  was  independent  of  the  plant.  Soil  in  good  physical  condition, 
but  poor  in  plant  food,  gave  a  better  yield  than  rich  soil  in  poor  physical  condition. 

Alfalfa,  C.  D.  Woods  (Maine  Sin.  Bui.  106,  pp.  1  .'7,  128). — A  brief  review  is  here 
given  of  the  attempts  to  grow  alfalfa  in  New  England. 

A  test  with  eight  varieties  of  barley,  R.  S.  Seton  (Yorkshire  Col.,  Leeds,  and 
East  and  West  Ridings  Joint  Agr.  Council  [Pamphlet]  89,  1903,  pp.  10). — The  experi- 
ments with  barley  showed  that  from  2\  to  3  bu.  of  seed  per  acre  gave  the  best 
returns  in  yield  and  quality.  A  dressing  of  5  cwt.  of  salt  per  acre  on  medium  loam 
or  light  soil  in  good  condition,  indicated  an  improvement  in  yield  and  quality.  For 
this  same  kind  of  soil  in  only  moderate  condition,  the  use  of  1  cwt.  of  sulphate  of 
ammonia  and  2  cwt.  each  of  superphosphate  and  kainit  are  recommended  for  barley 
culture. 

The  influence  of  artificial  manures  on  the  yield,  chemical  composition, 
and  malting  qualities  of  barley,  H.  Hunter  (  Yorkshire  Col.,  Leeds,  and  East  and 
West  Ridings  Joint  Agr.  Council  [Pamphlet]  37,  1903, pp.  12). — The  results  obtained 
indicated  that  nitrogen  in  a  complete  fertilizer  application  does  not  involve  a  corre- 
spondingly higher  proportion  of  nitrogen  in  the  grain.  The  use  of  phosphatic  ma- 
nures largely  increased  the  yield  but  did  not  increase  the  proportion  of  phosphoric 
acid.  Potash  apparently  influenced  the  yield  of  grain  less  than  the  other  elements, 
but  with  its  use  the  potash  content  of  the  grain  was  increased. 

With  reference  to  quality,  the  best  results  came  from  the  use  of  a  complete  fertil- 
izer application,  the  percentage  of  nitrogen  in  the  grain  being  lowest  and  the  per- 
centage of  potash  highest;  and  this  was  accompanied  by  the  highest  proportion  of 
extract  and  the  highest  diastatic  capacity  in  the  malt.  The  complete  applications 
were  also  most  effective  in  increasing  the  yield. 

The  culture  and  drying  of  chicory  (Bui.  Mens.  Off.  Renseignements  Agr.,  3 
(1904),  No.  10,  pp.  1191-1200). — The  condition  of  the  chicory  industry  in  England 
and  Belgium  is  described.  The  methods  of  culture  followed  in  the  two  countries 
are  discussed  and  a  comparison  of  the  production  of  dried  chicory  from  an  economic 
point  of  view  is  presented. 
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Influence  of  the  color  of  seeds  on  the  yield  of  clover,  V.  KHARCHENKO 
( Vyestnik  Selsk.  Khoz.,  1908,  No.  48;  abs.  in  Zhur.  Opwitn.  Agron.  [Russ.  Jour.  Expt. 
fjui'hr.],  5  ( t904),  No.  ■>',  p.  400). — A  series  of  experiments  was  carried  on  to  tesl  the 
claim  nf  Fruwirth  that  yellow  clover  seeds  yield  larger  crops  than  variegated  ones. 
l)i fferent  lots  of  Russian  and  American  clovers  were  examined  and  divided  according 
to  the  color  of  the  seed,  after  which  the  samples  were  sown,  but  it  was  later  found 
that  the  soils  were  hardly  comparable.  It  is  believed,  however,  that  the  yield  of 
hay  in  the  case  of  the  yellow  seed  was  slightly  greater  than  that  produced  from 
variegated  seed. 

Incidental  to  the  other  investigation,  the  author  determined  the  percentage  of  the 
different  colored  seeds,  and  found  that  on  an  average  the  Russian  clovers  contained 
35.89  per  cent  of  variegated  seed,  L8. 77  per  cent  yellow,  15.91  percent  brown,  26.84 

percent  intermediate,  and  1.35  percent  weed  seed,  and  1.25  percent  of  dirt;  while 
for  the  American  clovers  the  figures  are  32.9  per  cent  variegated,  20.3  percent  yellow, 
lil.07  per  cent  brown,  20.47  per  cent  intermediate,  with  .'198  per  cent  weed  seed,  and 
3.48  per  cent  of  dirt. 

The  germinative  capacity  of  the  variegated,  yellow,  and  brown  seeds  in  the  Rus- 
sian varieties  were  87  percent  for  the  variegated,  85.6  percent  for  the  yellow,  and 
13.6  per  cent  for  the  blown;  for  the  American  samples  the  figures  were  94.7  per  cent 
for  the  variegated  seed,  94.2  per  cent  for  the  yellow,  and  13  per  cent  for  the  brown. 
The  brown  seeds,  which  have  such  a  uniformly  low  germinative  capacity,  were 
believed  to  be  caused  by  the  prolonged  action  of  rain  on  the  seeds,  and  this  opinion 
seems  to  be  confirmed  by  laboratory  experiments  in  wetting  and  drying  seeds  for  a 
considerable  time. — P.  fireman. 

Hairy  or  sand  vetch  and  bur  clover,  B.  W.  Kilgore,  C.  B.  Williams,  and 
R.  W.  Pod  {Bid.  North  Carolina  Slate  Bd.  Agr.,  25  {1904),  No.  7,  j>j>.  85,  figs.  18).— 
The  culture,  uses,  and  value  of  these  leguminous  crops  are  discussed.  The  average 
yield  of  air-dry  material  of  hairy  vetch  obtained  for  two  years  amounted  to  4,060  lbs. 
of  stems,  leaves,  pods,  and  blossoms,  and  1,489  lbs.  of  roots  and  2-in.  stubble  per 
acre;  and  for  bur  clover  the  corresponding  figures  were  5,842  and  1,131  lbs.  per  acre. 
The  composition  and  fertilizing  value  of  the  two  crops  are  given  in  tables. 

It  is  stated  that  soil  which  has  produced  green  peas  with  nodules  upon  their  roots 
can  be  used  for  inoculating  soil  for  the  vetch  crop.  The  observation  was  made  thai 
the  bacteria  of  sweet  clover  and  bur  clover  will  inoculate  alfalfa. 

The  mangel  and  its  cultivation,  A.  Holm  {Transvaal  Agr.  Jour.,  3  {1904),  No. 
9,  pp.  40-45). — General  directions  for  the  culture  of  mangels  are  given,  and  the 
results  of  a  fertilizer  experiment  with  the  crop  are  shown  in  a  table.  Yellow  Globe 
mangels  were  grown  on  a  reddish  loam  soil  with  a  gravelly  subsoil,  and  commercial 
fertilizers  were  applied  with  and  without  barnyard  manure. 

The  largest  profits  were  secured  from  the  use  of  200  lbs.  of  nitrate  of  soda,  400  lbs. 
of  superphosphate,  and  150  lbs.  of  sulphate  of  potash,  followed  by  an  application  in 
which  the  potash  in  this  formula  was  replaced  by  10  tons  of  barnyard  manure 
per  acre. 

Oats,  R.  W.  Peacock  {Agr.  Gaz.  Neiv  Smith  Wales,  15  {1904),  No.  8,  pp.  765-772, 
figs.  8). — A  classification  of  the  types  of  oats  and  general  directions  for  the  cultivation 
of  the  crop  are  given.  A  list  of  varieties  is  presented,  in  which  the  chief  character 
of  each  group  is  pointed  out.  In  a  test  of  different  varieties  those  maturing  early 
gave  the  highest  yields,  and  those  maturing  late,  the  lowest.  Of  the  intermediate 
varieties,  Abundance  ranked  first.  Algerian  and  Red  Rust-proof  were  comparatively 
rust  resistant.     A  yield  of  62  bu.  per  acre  is  recorded  for  Algerian. 

On  the  difference  in  behavior  of  potatoes  and  fodder  beets  toward  crude 
and  pure  potash  salts,  W.  Schneidewind  and  D.  Meyer  {Landw.  Jahrb.,  33  {1904), 
]>/>.  347-353). — Pot  experiments  were  conducted  to  study  the  influence  of  different 
potash  salts,  as  well  as  the  effect  of  common  salt,  on  potatoes  and  fodder  beets. 
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Each  pot  contained  9,000  gm.  of  dry  soil,  consisting  of  90  per  cent  of  sand  and  10  per 
cent  of  humus  clay.  A  general  fertilizer  application  of  1  gm.  each  of  ammonium 
sulphate  and  ammonium  nitrate,  2  gm.  of  double  superphosphate,  1  gm.  of  magne- 
sium sulphate,  and  10  gm.  of  calcium  carbonate  was  given  each  pot. 

A  series  of  6  pots  was  used  for  each  individual  test,  and  the  data  given  in  the  table 
below  have  reference  to  an  entire  series: 

The  influence  of  different  potash  salts  and  common  salt  on  potatoes  and  fodder  beets. 


Fertilizers  applied  per  series 
of  pots. 


Potatoes. 


Yield  of 

tubers. 


Dry  matter. 


Starch. 


Fodder  beets. 


"belt* 


No  potash 

5.571  gm.  KoO  as  potassium  sul- 
phate   

5.571  gm.  K.0  as  potassium  sul- 
phate+30  gm.  of  sodium 
chlorid 

11.142  gm.  KoO  as  potassium  sul- 
phate   

11.142  gm.  K20  as  potassium  sul- 
phate+30  gm.  of  sodium 
chlorid 

11.142  gm.  KoO  as  potassium 
chiorid 

11.142  gm.  K.0  as  kainit 

11.142  gm.  KoO  as  potassium  sili- 
cate   

11.142  gm.  KoO  as  potassium  car- 
bonate   

11.142  gm.  KoO  as  sugarhouse 
refuse : 


Gm. 

1285. 7 


2470. 3 

2913. 4 

2630. 6 

3080. 4 

2693. 7 

2524.2 

2530. 5 
2463.8 


Gm. 

291.7 


594.4 

735.3 

627.4 

774. 8 
634.6 

593. 7 

581.0 

570.9 


P.  ct. 
22.69 


24. 06 
25.24 

23.85 

25.15 
23.56 

23.52 

22.96 

23. 17 


Gm. 

217.2 


451.1 
566.  4 


596. 1 
478.4 

447.3 

434.2 

428.0 


P.ct. 
16. 89 

18.74 

is.  26 
19.  14 

IS.  05 

19. 35 
17.76 

17. 72 

17.16 

17.37 


(int. 
1128.6 


3081.2 
3105. 6 

4122.6 

3247.8 
3834.6 

3109.1 

2883.6 
2497. 5 


Gm. 
117. 4 


381.8 
307.1 

439.1 

361.2 

422.6 

394.2 
344.3 

589.7 


P.ct. 
10.40 

11.30 

12.39 
9.89 

10.65 

11.12 

11.02 

12.68 
11. 94  ■ 
11.60 


The  addition  of  sodium  chlorid  to  a  small  application  of  potassium  sulphate 
slightly  increased  the  yield  of  potatoes,  and  with  a  large  application  of  the  sulphate 
it  decidedly  decreased  the  yield.  With  beets  there  was  an  increase  of  yield,  espe- 
cially with  the  larger  application. 

The  dry  matter  (and  starch)  in  potatoes  was  decreased  by  the  use  of  salt,  but  the 

dry  matter  of  beets  was  slightly  increased  by  its  use.     The  sodium  content  of  the 

leaves  and  vines  only  of  potatoes  was  increased  by  use  of  salt,  while  the  general  soda 

content  of  beets  was  increased.     On  the  other  hand,  the  chlorin  content  of  both 

l 
leaves  and  vines  and  the  tubers  of  potatoes  was  increased.     Kainit  gave  poorer  results 

on  potatoes  and  better  results  on  beets  than  pure  salts.     The  assimilation  of  soda  and 

chlorin  was  similar  to  that  observed  in  case  of  addition  of  salt  to  the  pure  sulphate. 

The  silicate  and  carbonate  of  potash  and  molasses-refuse  fertilizer  gave  poorest 
results  on  potatoes.  On  beets  the  two  former  were  but  slightly  inferior  to  pure  sul- 
phate and  chlorid,  while  the  molasses-refuse  fertilizer  gave  poorer  results. 

Report  on  tests  of  varieties  of  potatoes,  R.  S.  Seton  (  Yorkshire  Col.,  Leeds,  and 
Eart  and  West  Ridings  Joint  Agr.  Council  [Pamphlet']  35,  1902-3,  pp.  13). — It  is  con- 
cluded from  the  results  that  Up-to-date,  British  Queen,  Scottish  Triumph,  General 
Roberts,  Charles  Fidlder,  Conquest,  Challenge,  and  British  Lion  are  reliable  varieties. 
Sets  yielded  as  good  crops  as  whole  seed.  Liming  the  cut  surface  of  sets  is  recom- 
mended when  these  can  not  be  planted  immediately. 

A  comparison  of  crops  from  seed  of  4  varieties  grown  atGarforth  for  3  years,. and  of 
seed  of  the  same  varieties  procured  this  season  from  the  same  original  source,  showed 
a  marked  increase  in  favor  of  the  new  seed,  and  it  is  suggested  that  the  same  stock 
should  not  be  used  on  the  same  farm  for  more  than  3  years.  The  crop  from  the  new 
seed  was  also  free  from  diseased  tubers,  while  in  the  crop  from  the  old  seed  the  per- 
centage of  diseased  tubers  ranged  from  13.82  to  33.19. 
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Safflower  and  safflower  oil,  K.  Ippolitov  (Khozyain,  1003,  Nos.  1,  2;  abs.  in 
Zhur.  Opuitn.  Agron.  [Russ.  Jour.  Expt.  Landw."],  5(1904),  No.  3,  pp.  403,  404)-  — 
The  author  gives,  on  the  basis  of  4  years'  experience,  what  he  considers  the  best 
method  of  cultivating  safflower. — 1\  fireman. 

Soy  beans  in  Maine,  C.  D.  Woods  and  J.  M.  Bakti.ktt  (  Maine  Sta.  Bid.  106, 
pp.  118-121). — Several  varieties  of  soy  beans  were  grown  at  the  station  in  1903  and 
I'.miI.  The  early  white  soy  bean  matured,  and  the  medium  early  green  and  black 
varieties  formed  pods.  Henderson  Early  in  earliness  and  yield  was  as  satisfactory 
as  any  of  the  varieties  tested.  The  largest  yield  in  1903  from  drills  3  ft.  apart  was 
only  a  little  over  5  tons  per  acre,  but  it  is  believed  would  have  been  nearly  or  quite 
doubled  if  the  drills  bad  been  placed  16  in.  apart. 

Soy  bean  and  corn  silage  in  the  proportion  of  about  14  of  corn  to  9  of  beans  kept 
perfectly  and  was  eaten  with  great  relish  by  stock. 

The  influence  of  sodium  salts  in  the  soil  on  the  composition  of  sugar 
cane,  II.  C.  Prinsen  Geerligs  (Separate  from  Meded.  Proefstat.  Suikerriet  West  Jura, 
1904,  No.  76,  pp.  14).  — The  subject  is  discussed  and  the  results  of  different  investi- 
gators who  have  worked  along  this  same  line  are  reviewed.  The  ash  constituents  of 
juices  from  canes  grown  on  soil  with  different  salt  content  are  shown  in  a  table. 

The  author  found  that  an  application  of  a  solution  of  either  sodium  chlorid,  cal- 
cium chlorid,  or  magnesium  chlorid  to  the  soil  caused  an  increase  of  potash  in  the 
ash  of  the  cane,  as  compared  with  cane  grown  in  soil  not  treated  with  chlorids. 
Where  the  sodium  chlorid  was  applied  the  sodium  content  also  increased,  but  not 
to  the  same  extent  as  potash,  being  only  18  per  cent  of  the  potash  content  in  the 
cane  containing  the  largest  quantity  of  sodium. 

It  is  concluded  from  these  results  that  a  reaction  between  sodium  chlorid  and  the 
silicate  or  carbonate  of  potash  takes  place,  by  which  chlorid  of  potash  is  formed, 
which  can  be  taken  up  by  the  plant. 

Sweet-potato  culture,  M.  B.  Waite  (Rpt.  Man/hind  State  Hort.  Soc,  5  (1902), 
]>/>.  -~>h':-',  pis.  3). — The  author  gives  an  account  of  his  methods  of  growing  sweet 
potatoes  in  Maryland.  He  has  been  very  successful  in  growing  them  as  an  inter- 
cultural  crop  in  the  orchard,  and  states  that  in  his  Kieffer  pear  orchard  the  trees 
came  into  bearing  at  5  years  of  age  and  bore  from  3  to  5  bu.  of  good  pears  where 
sweet  potatoes  had  been  a  regular  crop.  Where  the  potatoes  had  not  been  planted 
the  pears  were  not  so  good,  and  the  yield  of  fruit  was  only  one-quarter  to  one-half 
the  amount  obtained  where  the  sweet  potatoes  were  grown. 

Success  in  dry  weather  has  been  obtained  by  setting  the  plants  out  after  dipping 
the  roots  in  a  thin,  cream-like  mixture  of  clay  and  water.  The  author  believes  that 
even  better  results  are  obtained  by  this  method  than  where  they  are  planted  out  in  a 
rainy  time.  Transplanting  is  done  by  machinery,  and  this  can  be  successfully  worked 
only  in  dry  weather. 

The  fire  hotbed  is  regarded  as  much  more  efficient  for  raising  plants  than  the 
manure  hotbed.  The  attempt  is  made  to  keep  the  beds  up  to  at  least  90°  F. ;  98  to 
100°  will  do  no  harm,  but  is  not  considered  quite  as  desirable  as  a  temperature  of 
between  80  and  90°.  The  temperature  should  not  be  allowed  to  drop  below  60°. 
The  author  believes  that  while  good  plants  can  be  obtained  by  running  a  bed  pretty 
dry,  more  plants  can  be  obtained  by  keeping  the  furnace  hot  and  the  bed  damp. 

The  Big  Stem  Jersey  is  the  variety  grown,  as  it  has  been  found  best  in  quality  and 
the  best  producer.  Seed  is  obtained  from  those  hills  which  yield  from  6  to  18  mar- 
ketable potatoes. 

The  potatoes  are  put  in  the  storage  house  as  soon  as  dry,  and  the  house  warmed  up 
to  a  temperature  of  at  least  60°  or  above.  With  only  a  small  quantity  of  potatoes  in  the 
building  a  lower  temperature  may  be  used,  but  in  the  author's  storage  house,  where 
there  are  about  1,000  bbls.  in  one  room,  a  temperature  of  about  90°  is  considered 


FIELD    CROPS.  663 

best.  The  author  stores  in  bulk  and  not  in  barrels.  When  the  room  begins  to  get 
dry  and  dusty  the  temperature  should  be  lowered,  first  to  75  or  70°,  and  then  down 
to  below  60°.     The  temperature  preferred  in  between  55  and  60°. 

The  sweet  potato,  G.  L.  Sutton  (Agr.  Gaz.  New  South  Wales,  15  {1904),  Nos.  8, 
pp.  773-780,  figs.  5;  9,  pp.  881-889,  figs.  9).— The  culture  of  the  sweet  potato  is  dis- 
cussed at  some  length,  and  the  results  of  experiments  in  early  and  late  harvesting  are 
summarized  in  tables.  The  yield  of  each  variety  was  very  much  increased,  ami  in 
most  cases  it  almost  doubled  itself  from  April  4  to  June  22. 

Varieties  of  tobacco  cultivated  at  the  Royal  Tobacco  Experiment  Station 
in  1903  (II  R.  Institute  Sperimentale per  le  Coltivazioni  dei  Tabacchi  e  l<>  Visita  del  VII 
Congresso  Internazionale  D' Agricoltura.  Rome:  Ministero  dette  Finanze,  1903,  pp. 
57-60). — A  list  of  222  varieties  of  tobacco  grown  at  the  station  is  included  in  the 
description  of  the  institution  and  its  special  lines  of  work. 

Wheat  culture  in  the  Province  of  Buenos  Ayres,  and  the  varieties  of  wheat 
grown  in  the  southern  part  of  this  province,  C.  D.  Girola  (El  cultivo  del  trigo 
en  la  provincia  de  Buenos  Aires  y  los  trigos  del  sud  de  la  misma.  Buenos  Ayres:  P. 
Gadola,  1904,  pp.  114,  figs.  14,  maps  #). — Statistics  on  the  production  of  wheat  in 
Argentina,  as  well  as  in  the  province  of  Buenos  Ayres,  in  1902-3  are  given,  and  the 
culture  of  wheat  under  Argentine  conditions  is  discussed.  One  hundred  samples, 
representing  the  different  varieties  and  sections  of  the  province,  are  noted  in  tabular 
form.  The  impurities  in  seed  wheat  are  considered  at  some  length.  The  principally 
grown  varieties  of  the  country,  including  9  bread  and  3  durum  wheats,  are  described 
in  detail. 

Report  on  a  test  of  fourteen  varieties  of  wheat  at  Garforth,  1903,  R.  S. 
Seton  (  Yorkshire  Col.,  Leeds,  mid  East  and  West  Ridings  Joint  Agr.  Council  [Pamphlet] 
34,  1903,  pp.  13). — The  best  yield  of  grain  of  good  quality  was  obtained  from  Carter 
Royal  Prize,  which  ranked  first  in  quality  with  Standard  Red  and  Scholey  Square- 
head. The  yields  of  4  American  varieties,  Ottawa  Percy,  Ottawa  Red  Fife,  Ottawa 
Preston,  and  Minnesota  were  unsatisfactory. 

A  test  of  sixteen  varieties  of  wheat  at  Garforth,  R.  S.  Seton  (  Yorkshire  Col., 
Leeds,  and  East  and  West  Ridings  Joint  Agr.  Council  [Pamphlet']  45,  1904,  pp.  13). — 
In  1904  the  Red  wheats  leading  in  yield  and  quality  were  Browick  Grey  Chaff, 
Squarehead  Master,  Windsor  Forest,  and  Scholey  Squarehead;  and  the  White 
wheats,  Hunter  White  and  Carter  White  Standup.  This  season  a  slightly  better 
crop  of  wheat  was  grown  where  the  aftermath  of  the  preceding  crop  of  clover  was 
grazed  than  where  it  was  mown. 

Manure  experiments  with  wheat  at  Wagga,  1903,  F.  B.  Guthrie  and  R. 
Helms  (Agr.  Gaz.  New  South  Wales,  15  (l-'>04),  No.  3,  i>p.  V14-282,  dgm.  1) .—  The 
experiments  here  reported  have  been  in  progress  3  years,  and  the  earlier  results  have 
been  previously  noted  (E.  S.  R.,  14,  p.  352).  The  soil  under  test  did  not  respond  to 
the  use  of  lime,  but  the  use  of  superphosphate  gave  good  results.  Unlimed  plats 
receiving  200  lbs.  of  superphosphate  per  acre  gave  a  higher  yield  than  plats  receiving 
in  addition  60  lbs.  of  sulphate  of  ammonia  and  30  lbs.  of  sulphate  of  potash.  Where 
superphosphate  was  used  alone  150  lbs.  per  acre  gave  the  most  profitable  results. 

The  effects  of  Thomas  slag  were  similar  to  those  obtained  from  the  use  of  super- 
phosphate. The  largest  average  yield  was  obtained  on  a  plat  receiving  300  lbs.  of 
Thomas  slag,  30  lbs.  of  sulphate  of  potash,  and  35  lbs.  of  sulphate  of  ammonia  in 
1901  and  1902,  and  30  lbs.  of  sulphate  of  potash  alone  in  1903.  Florida  rock  phos- 
phate was  more  effective  than  Pacific  Island  rock  phosphate,  but  much  better  results 
than  from  either  one  of  these  substances  were  obtained  from  the  use  of  phosphoric 
acid  in  the  more  soluble  forms.  In  a  series  of  tests  with  complete  fertilizer  applica- 
tions the  most  profitable  results  were  obtained  from  the  use  of  30  lbs.  of  sulphate  of 
ammonia,  100  lbs.  of  superphosphate,  and  15  lbs.  of  sulphate  of  potash. 
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Manure  experiments  with  wheat,  Bathurst  farm,  E.  W.  Peacock  (Agr.  Gaz. 
New  Smith  Wales,  15  {1904),  No.  8,  pp.  760-764,  figs.  5).— Superphosphate,  sulphate 
of  ammonia,  and  sulphate  of  potash  were  applied  in  differenl  combinations  al  the 
rate  of  2,  1,  and  5  cut.,  respectively.  Superphosphate  alone  increased  the  yield  by  6 
bu.  of  main  and  lit  cut.  of  straw.  A  complete  mixture  was  not  as  effective  as  super- 
phosphate, and  sulphate  of  potash  gave  only  a  small  increase.  A  plat  receiving  a 
complete  mixture  with  only  1  cut.  of  superphosphate  yielded  1  bu.  per  acre  less 
than  the  pjat  without  fertilizer  treatment. 

The  results  show  that  the  soil  contains  sufficient  nitrogen  and  potash,  but  it  is  recom- 
mended not  to  apply  superphosphate  lor  a  number  of  years  without  growing  legumi- 
nous crops  for  the  restoration  of  nitrogen. 

Rust-resistant  wheats,  W.  L.  Summers  {Jour.  Agr.  and  I  ml.  South  Australia.,  7 
(1904),  No.  8,  pp.  441-443). — Notes  are  given  on  the  following  rust-resistant  wheats: 
Early  varieties — Baroota  Wonder,  Carmichael  Eclipse,  Gluyas,  Petatz  Surprise,  Rer- 
raf,  and  Wiltunga  Wonder.  Medium  early  varieties — Leak  Rust-proof,  Leak  Improved, 
Milne  White,  Ward  Prolific,  Budd  Rust-resistant,  Gamma,  Majestic,  Marshall  No. 
3,  Gallant,  Silver  King,  Phillis  Marvel,  and  South  Australian  Wonder.  Varieties 
which  owing  to  their  earliness  usually  escape  damage  by  rust  are  enumerated,  and 
the  best  rust-resistant  sorts  for  certain  districts  are  mentioned. 

The  chemical  composition  of  Hungarian  wheats,  W.  Hanko  and  J.  Gaspar 
(Fuhling's  Landw.  Ztg.,  53  (1904),  Nos.  18,  pp.  699-706,  figs.  3;  19, pp.  724-737).—  This 
article  is  an  abstract  of  a  paper  presenting  the  results  of  an  analytical  study  of  Hun- 
garian wheats.  The  methods  of  analysesused  by  the  authors  are  described  in  detail, 
and  the  results  obtained  are  given  in  tables.  It  is  concluded  that  the  quality  of  the 
principal  Hungarian  varieties,  including  weight  and  composition,  is  above  all  foreign 
wheats. 

A  review  of  analyses  made  at  different  periods  of  the  last  century  shows  that  in 
general  the  composition  of  the  wheats  of  the  country  has  not  changed,  and  this  is 
stated  to  be  especially  true  of  localities  where  rational  wdieat  culture  is  practiced. 
The  moisture  content  of  the  Hungarian  wheats  is  low,  the  gluten  content  high,  and 
the  proportion  of  bran  at  a  minimum.  On  account  of  the  high  gluten  content  the 
percentage  of  nitrogen  is  large  and  the  percentage  of  ash  small. 

"Wilhelmina  wheat,  J.  Roemeling  (Dent.  Landw.  Presse,  31  (1904),  No.  74,  ]>■  636, 
tigs.  2). — The  description  and  history  of  this  newly  bred  variety  of  wheat  are  given. 

HORTICULTURE. 

Experiments  and  observations  in  the  government  botanical  garden  at 
Dresden,  1902-3,  0.  Drude,  A.  Naumann,  and  F.  Ledien  (Separate  from  Jahresber. 

Flora,  Dresden,  7  (1902-J),  pp.  21,  ph.  6). — An  account  is  given  of  extensive  experi- 
ments in  forcing  plants  by  ether  and  chloroform,  and  of  fertilizer  experiments  with 
azaleas  and  lilies  of  the  valley. 

Plants  accustomed  to  winter  weather  are  marked  by  periodical  changes  of  growth 
and  rest.  The  rest  period  begins  sometime  during  the  fall.  Its  completion  depends 
upon  certain  metabolic  changes  within  the  plant  itself.  The  plant  normally  is  held 
in  a  condition  of  rest  until  the  rising  temperature  of  spring  is  sufficient  to  permit  of 
growth.  Forcing  is  the  artificial  production  of  an  early  spring.  The  rest  period  is 
essential  for  the  completion  of  certain  metabolic  processes  within  the  plant 

Growth  is  hastened  about  a  month  sooner  by  the  use  of  ether  than  it  would  nor- 
mally be  by  heat  alone.  Ether  or  chloroform  gas  affects  the  plant  probably  by 
checking  some  of  the  changes  within  the  plant  cell,  while  at  the  same  time  increas- 
ing respiration.  By  too  strong  doses  of  ether  or  chloroform  the  plant  may  be  killed. 
Sufficient  but  not  too  weak  quantities  hasten  metabolism,  after  which  forcing  can 
take  place. 
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As  a  result  of  a  number  of  experiments,  it  was  found  that  in  October  from  50  to 
60  gm.  of  ether  per  hectoliter  of  space  was  found  very  beneficial  in  hastening  growth. 
In  November  the  normal  dose  is  40  gm.  of  ether;  toward  the  end  of  November, 
however,  even  this  amount  may  be  somewhat  harmful.  In  October  the  plants  may 
be  subjected  to  ether  fumes  for  48  hours.  Toward  the  close  of  the  rest  period  24 
hours  may  be  sufficient.  When  ether  is  used  it  is  not  essential  that  the  plants  be 
previously  subjected  to  cold.  Experiments  show  that  it  is  not  necessary  to  place  the 
plants  immediately  after  etherization  in  the  forcing  house.  Plants  left  exposed  in 
the  open  10  days  or  more  lost  none  of  the  effects  of  the  ether;  in  fact,  they  forced 
more  readily  and  produced  bloom  in  less  time  than  those  which  were  placed  in  the 
forcing  house  immediately  after  etherization. 

Plants  were  killed  when  submitted  to  40  gm.  of  ether  per  hectoliter  for  4  days. 
When  60  gm.  was  used  the  plants  were  killed  after  2  days'  etherization.  A  dose  of 
75  gm.  of  ether  at  10°  C.  or  23°  C.  proved  deadly.  Some  data  on  the  forcing  effect 
of  ether  are  as  follows:  Lilacs  etherized  October  19  produced  bloom  November  8. 
Another  season  etherized  plants  bloomed  November  13.  Etherization  does  not 
hasten  the  blooming  period  of  lilacs  if  the  rest  period  is  completed  before  etheriza- 
tion takes  place. 

For  successful  results  it  has  been  found  that  the  temperature  at  which  lilacs  should 
be  forced  must  be  about  the  same  as  for  unetherized  plants.  Etherization  is  not 
equally  effective  for  all  plants.  In  the  experiments  at  Dresden  it  was  most  beneficial 
for  Syringa  vulgaris,  Viburnum  opulus,  and  Staphylea  colchica.  It  is  less  effective  on 
Primus  sinensis,  Rhododendron  sinense,  and  Viburnum  tomentosum.  Early  blooming 
shrubs  such  as  Deutzias,  Prunus  triloba,  and  Spiraea  prunifolia  were  not  benefited  at 
all  by  etherization  during  the  months  of  October  and  November,  and  were  in  fact 
slightly  injured,  if  anything,  by  etherization. 

The  details  of  the  experiments  upon  which  the  above  conclusions  are  reached  are 
recorded  at  some  length. 

The  fertilizer  experiments  with  lily  of  the  valley  and  azaleas  did  not  give  results 
from  which  definite  conclusions  could  be  drawn.  A  number  of  illustrations  are  given 
showing  the  effect  on  the  blooming  period  of  different  plants  by  etherization. 

Anesthetics  in  the  forcing  of  plants,  J.  Aymard,  Jr.  (Les  anesthisiques  ft  le 
forqage  des  plantes.  Paris:  TAbraire  Horticole,  1904,  pp.  68,  Jigs.  4). — The  work  of 
the  author  on  the  etherization  of  a  large  number  of  plants,  some  of  which  has  been 
previously  noted  (E.  S.  R.,  16,  p.  158),  has  been  incorporated  into  book  form. 

Sweet  corn:  Breeding,  growing,  and  curing  for  seed,  A.  Stabler  {Maryland 
Sta.  Bui.  96,  pp.  31-43). — This  bulletin  was  written  for  the  purpose  of  showing  that 
sweet-corn  seed  equal  to  that  obtained  from  New  England  can  be  grown  in  Mary- 
land. The  prevailing  opinion  that  northern-grown  seed  gives  a  sweeter  corn  than 
the  home-grown  seed  has  been  found  by  investigations  not  to  hold  for  Maryland. 

One  grower  in  Carroll  County  has  been  planting  and  saving  his  own  seed  of  Moore 
Early  Concord  sweet  corn  for  30  consecutive  years  without  change.  Its  quality  is 
believed  to  be  better  now  than  it  was  originally.  This  grower  is  of  the  opinion  that 
earliness  is  secured  by  planting  the  sweet  corn  late,  about  July  4,  while  sweetness  is 
not  affected  by  time  of  planting.  "He  saves  for  his  early  planting  the  following 
year  corn  from  the  latest  planting  that  will  mature  and  finds  that  by  so  doing  he  is 
able  to  keep  it  small  and  early." 

It  was  found  that  by  saving  seed  from  the  earliest  maturing  ears  of  the  early 
planting  the  corn  became  larger  and  later.  In  the  author's  case,  however,  earliness 
has  been  maintained  only  by  saving  the  earliest  ears  from  the  early  corn. 

The  history  of  the  Roslyn  Hybrid  sweet  corn,  developed  by  the  author  in  Mary- 
land in  1879,  is  given.  It  was  obtained  by  planting  alternate  rows  of  Burr  Mam- 
moth and  Stowell  Evergreen,  and  removing  the  tassels  and  tillers  from  the  Stowell 
variety  before  the  blossoming  period.     The  hybrid  obtained  had  all  the  desirable 
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points  of  a  canning  variety,  such  as  large  ear,  straight  rows,  white  silk,  deep  grain, 
small  cob  and  foot  stalk,  while  the  yield  was  larger  than  from  a  number   if  other 

varieties  grown. 

The  case  of  Mr.  S.  N.  Hyde  is  cited,  who  began  the  growing  and  canning  of 
Egyptian  sweet  corn  in  1878  and  continued  for  25  years  without  change  of  seed. 
The  canned  corn  produced  hy  him,  it  is  claimed,  brought  the  highest   price  of  any 

on  the  American  market. 

('.  YV.  Baker,  of  Harford  County,  has  also  been  growing  corn  during  the  past  25 
years  without  change  of  seed,  and  in  1900  grew  a  crop  of  500  acres.  He  plants  a 
special  strain  of  small-grained  Evergreen,  which  he  originally  obtained  from  Con- 
necticut. It  is  asserted  that  the  reason  why  Maine-canned  sweet  corn  is  sweeter 
than  the  product  from  other  places  is  because  the  eanners  add  sweetening  to  the 
product  at  the  time  of  canning. 

Some  data  are  given  on  the  rainfall  and  mean  temperature  of  Connecticut  and 
various  points  in  Maryland  which  indicate  that  the  precipitation  during  the  months 
of  May  to  September  is  very  similar  in  both  States,  while  the  mean  temperature  is 
considerably  higher  in  Maryland.  One  of  the  reasons  why  sweet-corn  seed  obtained 
from  Connecticut  does  not  yield  as  well  in  Maryland  as  Maryland-grown  seed  is 
believed  to  be  that  the  corn  in  Connecticut  is  grown  on  low  ground  near  the  sea  in  a 
humid  climate,  on  highly  manured  and  intensely  cultivated  soil.  In  western  Mary- 
land, however,  while  the  climate  is  not  exactly  a  dry  one,  there  are  often  heavy 
storms  during  the  summer  with  2  or  3  weeks  of  dry  weather  intervening,  when  the 
soil  on  the  hillsides  becomes  dry  and  cultivation  is  omitted  for  fear  of  injuring  the 
corn.  "A  corn  that  has  never  had  to  stand  such  conditions  curls  up  and  stops  grow- 
ing much  quicker  than  the  deep-rooted  native  varieties.  Nor  are  these  deep-rooted 
plants  necessarily  of  poor  quality,  for  the  'Egyptian,'  which  possesses  great  heat  and 
drought  resisting  power,  is  one  of  the  most  sweet  and  tender  of  all  sweet  corns." 

A  number  of  suggestions  are  given  for  different  methods  of  curing  corn,  including 
the  method  usually  observed  in  Connecticut.  The  writer's  method  in  Maryland, 
which  has  given  uniformly  good  results,  is  to  cut  down  the  corn  when  it  is  well 
matured,  on  a  bright,  clear  day,  and  husk  it  out  into  small  piles  in  the  forenoon.  In 
the  afternoon  the  corn  is  put  on  a  slatted  floor  made  of  lath  1  in.  thick  by  2  in.  wide, 
spaced  1  in.  apart.  The  slats  should  be  covered  with  corn  about  a  foot  deep,  but  so 
loosely  arranged  that  there  is  no  obstruction  to  the  passage  of  air  between  the  ears. 
In  this  position  it  dries  very  quickly,  and  may  be  put  into  barrels  as  soon  as  all 
moisture  is  out  of  the  cob.  Another  grower  makes  an  air-tight  bin  with  a  slatted 
false  floor  about  6  in.  from  the  bottom.  Air  is  then  forced  up  through  the  grain  by 
a  fan,  which  is  reported  to  dry  out  the  grain  in  a  remarkably  short  time. 

Fermentation  and  freezing  are  given  as  2  of  the  causes  of  imperfect  germination. 
"  Corn  thrown  in  a  large  pile,  with  or  without  the  husk  on,  will  develop  heat  enough 
inside  of  24  hours  to  injure  the  germ,  sour  the  col),  and  discolor  the  grain.  Sweet 
corn  cut  and  shocked  up  like  field  corn  will  sour  before  it  dries,  unless  the  weather 
be  both  cool  and  dry  enough  before  winter  to  escape  injury  by  freezing.  Corn  left 
on  the  stalk  untouched  until  the  busk  opens  will  be  greatly  discolored  and  injured 
by  a  spell  of  hot  damp  weather." 

The  advantages  and  opportunities  for  growing  sweet-corn  seed  in  Maryland  are 
pointed  out  in  considerable  detail.  It  is  believed  that  the  conditions  for  growing 
and  curing  the  sweet  corn  are  even  more  favorable  than  they  are  in  Connecticut, 
where  most  of  the  sweet-corn  seed  is  produced.  It  is  believed  also  that  large  size  in 
sweet  corn  is  not  altogether  incompatible  with  a  fair  degree  of  earliness.  The  Stabler 
Early  is  cited  as  a  variety  which  grows  8  to  9  ft.  high  and  is  ready  to  eat  wthin  90 
days  from  planting. 

The  1904  corn  pack  ( U.  S.  Dept.  Ayr.,  Bureau  of  Statistics  Crop  Reporter,  vol.  6, 
No.  8,  Sup.,  p.  65). — On  the  authority  of  the  American  Grocer  it  is  stated  that  the  com 


HORTICULTURE.  667 

pack  of  1904  reached  11,462,699  canes,  as  compared  with  4,851,146  cases  put  out 
in  1903. 

The  1904  tomato  pack  (U.  S.  Dept.  Ayr.,  Bureau  of  Statistics  Crop  Reporter, 
vol.  6,  No.  8,  Sup.,  p.  65). — The  figures  here  given  are  taken  from  the  American 
Grocer  of  December  21,  1904,  from  which  it  appears  that  the  tomato  pack  during  the 
season  amounted  to  8,968,803  cases  of  2  doz.  cans  each,  as  against  10,679,809  cases 
for  the  preceding  year.  This  is  a  decrease  of  about  16  per  cent  for  the  year  1904. . 
The  States  of  largest  production  continue  to  be  in  the  order  named — Maryland, 
Indiana,  New  Jersey,  California,  Delaware,  etc.  The  total  pack  of  1904  is  also 
compared  with  the  pack  for  the  preceding  7  years. 

A  summer's  experience  in  growing"  pickles,  H.  H.  Albertson  (Cornell  Coun- 
tryman,  2  (1904),  No.  ,.',  pp.  26,  27,  fig.  1). — An  account  is  given  of  growing  2h  acres 
of  cucumbers  for  a  pickling  factory.  From  this  area  18  tons  of  salable  cucumbers 
were  obtained  under  unfavorable  conditions.  These  sold  for  $15  per  ton.  The 
expense  of  picking  and  delivering  was  placed  at  $5  per  ton,  leaving  a  profit  of  $180 
for  the  2j  acres,  from  which  the  cost  of  planting  and  cultivating  must  be  deducted. 

Vegetables  and  their  cultivation,  T.  W.  Sanders  (London:  W.  II.  and  L.  Col- 
lingridge,  1904,  pp.  494). — Popular  directions  are  contained  in  this  work  for  the  cul- 
tivation of  vegetables  in  Great  Britain. 

The  fruit  and  vegetable  industries,  W.  H.  Clarke  (Agr.  Gaz.  New  South  Wales, 
15  (1904),  No.  12,  pp.  1183-1204,  figs.  32). — An  extended  popular  account  of  the  fruit 
and  vegetable  industries  about  Sydney. 

The  cost  of  peaches,  tomatoes,  and  beans  in  cans,  C.  E.  Phillips  ( Texas 
Farm  and  Ranch,  23  (1904),  No.  52,  pp.  10,  11). — Data  are  given  on  the  cost  of  put- 
ting up  peaches,  tomatoes,  and  beans  on  a  small  scale.  It  is  believed  that  these 
products  can  usually  be  more  profitably  canned  than  sold  before  canning. 

Tent-grown  berries  and  celery,  F.  W.  Card  (Amer.  Cult.,  67  (1905),  No.  1,  p.  2, 
figs.  2). — An  account  is  given  of  growing  strawberries  and  celery  under  cheese-cloth 
tents.  The  weather  was  unfavorable  for  the  test,  there  being  considerable  rain  and 
cloudiness  which  caused  a  large  amount  of  rot  in  all  the  strawberries.  Even  out  of 
doors  there  was  too  little  sunshine  for  strawberries,  and  the  results  of  the  tent  shade 
were  unfavorable  for  this  crop. 

In  the  case  of  the  celery  the  tent  was  divided  into  two  sections,  one  of  which  was 
entirely  closed,  while  the  other  was  left  open  on  the  north  and  east  sides.  "The 
celery  from  the  open  tent  averaged  25  per  cent  taller  than  that  grown  in  the  open 
ground,  and  that  from  the  closed  tent  averaged  40  per  cent  taller.  The  celery  from 
the  closed  tent  was  better  in  other  ways;  not  only  were  the  stalks  longer,  but  the 
color  was  better,  being  more  nearly  blanched,  and  there  was  less  waste  material  in 
the  shape  of  roots  and  leaves.  Plants  outside  of  the  tents  suffered  much  more  from 
early  frost  than  did  those  inside. 

"  The  flavor  of  the  celery  from  the  closed  tents  was  much  superior  to  that  outside. 
That  from  the  open  tent  seemed  to  differ  but  little  from  that  grown  outside.  In  the 
matter  of  tenderness  very  little  difference  was  to  be  observed." 

Report  of  the  fruit  expert,  W.  J.  Allen  (Agr.  Gaz.  New  Sotith  Wales,  15  (1904), 
No.  11,  pp.  1035-1042). — An  account  is  given  of  the  work  done  at  the  experimental 
orchards  and  the  yields  obtained  in  some  cases  in  1904. 

An  experiment  is  cited  in  which  2  trees  of  a  number  of  different  fruits  were  pruned 
every  week  from  the  time  the  leaves  began  to  fall  until  the  buds  were  commencing 
to  burst  in  the  spring  to  determine  the  effect,  if  any,  on  the  retardation  of  the  date 
of  blooming.  There  was  no  perceptible  influence  as  a  result  of  the  pruning  in  either 
checking  or  advancing  the  date  of  blossoming.  In  another  experiment  the  average 
diameter  of  7  varieties  of  apples  from  unpruned  trees  was  1.5  in.,  while  from  pruned 
trees  alongside  the  average  diameter  was  3  in. 
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In  other  experiments  bitter  rot  was  found  to  be  less  prevalent  on  Unpruned  trees, 
which  on  that  account  had  lost  a  large  number  of  their  leaves.  It  is  believed 
thai  the  additional  sunlight  thus  secured  served  to  prevent,  in  a  measure,  the  devel- 
opment of  the  disease.  Pruning  to  secure  light  will,  therefore,  be  a  feature  of  future 
work  in  controlling  this  disease. 

The  chemical  composition  of  apples  and  cider,  W.  B.  Alwood,  R.  J.  David- 
son, and  W.  A.  P.  Moncure  (  U.  S.  Dept.  Agr.,  Bureau  of  Chemistry  />'"/.  88,  pp.  46). — 
This  bulletin  is  composed  of  two  parts:  The  composition  of  apples  in  relation  to  cider 
and  vinegar  production,  already  noted  from  a  bulletin  of  the  Virginia  Station  (  E.  S.  R., 
16,  p.  368),  and  the  composition  of  cider  as  determined  by  dominant  fermentation 
with  pure  yeasts. 

In  the  latter  work  a  number  of  50-gallon  casks  of  cider  were  fermented  by  the  addi- 
tion of  pure  yeasts.  It  is  stated  that  heating  musts  to  control  bacterial  fermentation 
causes  such  changes  in  the  flavor  of  the  cider,  even  when  pure  yeasts  are  used  in 
addition,  as  to  make  this  method  undesirable.  "Control  or  dominant  fermentation 
is  easily  secured  if  one  sows  a  sufficient  amount  of  fresh  culture  of  a  strong  yeast 
into  the  newly  made  must." 

In  the  first  experiment  two  casks  of  must  from  the  same  original  source  were  used. 
One  cask  was  inoculated  with  about  a  pint  of  pure  yeast  culture  originally  isolated 
from  French  Sauterne  wines,  while  the  other  cask  was  sown  with  the  same  amount 
of  yeast  originally  isolated  from  Valee  d'Auge  cider  from  Normandy,  France.  Daily 
examinations  of  the  must  were  made  to  determine  the  organisms  present,  and  when 
the  first  fermentation  had  subsided  the  must  was  racked  according  to  the  French 
method.  After  the  second  fermentation  the  liquor  was  bottled.  With  both  casks 
an  excellent  quality  of  cider  was  produced,  but  there  was  a  marked  difference  in  the 
character  of  the  two,  due  to  the  use  of  yeasts  of  different  origin. 

In  the  next  experiment  a  larger  number  of  casks  were  used,  and  dominant  fer- 
mentation brought  about  by  the  use  of  a  number  of  yeasts  of  different  origin.  Details 
are  given  in  tabular  form  as  to  the  specific  gravity  and  chemical  analyses  of  the 
musts  at  different  stages  of  fermentation,  all  of  which  go  to  show  that  dominant  fer- 
mentation can  be  secured  by  the  addition  of  pure  yeasts  to  musts,  and  that  ciders  of 
decidedly  different  characters  can  thus  be  obtained. 

In  this  experiment  the  cider  was  not  racked  until  the  end  of  the  second  fermenta- 
tion or  when  nearly  all  of  the  sugar  had  been  exhausted.  This  is  the  usual  German 
method,  and  is  not  regarded  by  the  authorities  to  produce  as  fine  a  quality  of  cider 
for  American  consumers  as  by  the  French  method  of  racking  immediately  after  the 
first  fermentation,  or  when  only  about  half  of  the  sugar  has  been  converted  into 
alcohol. 

Cider,  B.  C.  Aston  et  al.  {New  ZealandDept.  Agr.  Rpt.  1904,  pp.  291-2 93). —Chem- 
ical analyses  of  15  samples  of  cider  made  from  as  many  different  varieties  of  apples 
are  given  with  a  general  discussion  of  cider  making. 

The  pollination  of  the  Kieffer  pear,  G.  II.  Powell  {Amer.  Agr.,  74  {1904),  No. 
27,  p.  605). — The  author  states  that  the  Kieffer  pear  may  be  self-fertile,  partially  fer- 
tile, or  completely  self-sterile  in  different  locations.  In  many  Kieffer  orchards  of 
3,000  to  10,000  trees  the  fruitfulness  of  the  interior  is  persistently  unsatisfactory.  In 
a  season  of  heavy  bloom  it  is  estimated  that  if  only  two  blossoms  in  a  hundred  bear 
fruit,  the  branches  would  be  bent  to  the  ground.  So  that  if  bees  have  access  to  only 
5  per  cent  or  less  of  the  blossoms,  a  heavy  crop  is  insured. 

One  season  about  600  pollinations  of  Kieffer  with  Kieffer  pollen  was  made.  In 
some  cases  the  pollen  was  taken  from  blossoms  from  the  tree  on  which  the  pollinations 
were  made,  and  in  other  cases  the  pollen  was  obtained  from  Kieffer  trees  in  different 
parts  of  the  State.  Only  4  per  cent  of  the  crosses  with  Kieffer  pollen  started  to  grow, 
and  the  fruit  dropped  before  they  were  a  quarter  developed.  The  few  pears  that  d;d 
develop  were  much  smaller  and  weaker  than  Kieffers  which  had  been  cross-fertilized, 
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and  were  also  characterized  by  a  long,  slender  form,  the  seed  end  being  narrow  and 
undeveloped. 

Pollen  taken  from  Kieffer  trees  50  miles  distant  were  no  more  effective  than  pollen 
from  the  same  tree.  The  difference  in  the  degree  of  self- fertility  was  noted  in  dif- 
ferent orchards,  where  in  some  places  no  self-fertilized  pears  developed,  and  in  one 
case  more  than  half  of  the  total  number  of  self-fertilized  pears  grew  on  a  tree  at 
Newark. 

For  practical  purposes,  therefore,  it  is  believed  that  the  Kieffer  should  usually  be 
looked  upon  as  a  variety  that  is  improved  by  a  pollenizer.  There  seems  to  be  no 
ideal  pollenizer  for  the  Kieffer  at  present.  The  Garber  is  frequently  used,  but  not 
enough  is  yet  known  about  this  variety  to  feel  sure  of  its  bearing  tendencies.  The 
Le  Conte  is  subject  to  rot  at  the  core,  while  Manning,  Duchess,  Howell,  and  Bartlett 
blight  badly. 

A  pollenizer  which  equals  the  Kieffer  in  vigor,  fruitfulness,  and  beauty  and  far 
surpasses  it  in  quality  is  wanted. 

The  classification  of  plums,  F.  Craxefield  (Ann.  Rpt.  Wisconsin  State  Hort. 
Soc,  34  (1904),  pp-  145-153). — A  pomological  classification  is  given  of  our  cultivated 
plums,  including  the  European  and  Asiatic  sorts  and  the  native  American  plums. 
A  list  is  given  of  40  well-known  varieties  of  native  plums,  showing  the  species  to 
which  each  belongs  and  the  source  of  origin  whether  from  the  wild  or  under 
cultivation. 

It  is  stated  that  at  least  90  per  cent  of  the  seedlings  of  any  given  variety  of  plum 
will  fruit  earlier  than  the  parent.  The  best  varieties  produce  the  best  seedlings. 
"Certain  varieties,  as  the  Quaker,  produce  seedlings  varying  but  little  from  the  seed 
parent,  while  others,  as  the  Wildgoose,  break  easily  into  a  multitude  of  types." 

Chemical  composition  of  some  tropical  fruits  and  their  products,  E.  M. 
Ciiace,  L.  M.  Tolman,  and  L.  S.  Munson  (  U.  S.  J>>/>t.  Ayr.,  Bureau  of  Chemistry  Bui. 
87,  pp.  38). — The  authors  report  special  studies  of  Cuban  fruits,  ami  fresh  and  pre- 
served pineapple.  The  Cuban  fruits  examined  included  oranges,  grapefruit  or 
pomelos,  limes,  fresh  and  preserved,  sweet  lemons,  tamarinds,  fresh  and  preserved, 
guava  and  guava  preserves,  bananas,  mangoes  and  mango  preserves,  anonas,  fresh 
and  preserved,  sapotas,  fresh  and  preserved,  mamey,  fresh  and  preserved,  hicaco, 
cashew  (Maranon),  and  star  apple  (Caimito). 

In  addition  to  the  usual  data,  ash  analyses  of  these  fruits  and  of  pineapples  were 
also  determined.  Attention  is  called  to  the  fact  that  the  ash  of  but  few  of  the  fruits 
is  characteristic.  "The  citrus  fruits  contain  somewhat  large  amounts  of  lime  and 
iron.  .  .  .  The  ash  of  the  tamarind  contains  an  extremely  large  amount  of  silica, 
of  which  not  quite  3  per  cent  is  sand.  Banana  ashes  are  low  in  lime  and  magnesia 
and  high  in  chlorin.  .  .  . 

"  It  is  difficult  to  explain  such  results,  inasmuch  as  the  analyst  worked  upon  the 
flesh  alone  and  employed  the  usual  methods  of  obtaining  the  ash.  In  order  to 
ascertain  the  quantity  of  chlorin  lost  during  the  combustion  of  the  pulp,  two  sam- 
ples were  ignited  with  sodium  carbonate,  the  chlorin  determined  and  calculated 
back  to  the  ash.  It  was  found  that  if  all  the  chlorin  occurring  in  the  pulp  could  he 
obtained  in  the  ash  it  would  amount  to  only  16  per  cent.  Naturally  a  somewhat 
lower  result  was  obtained  by  the  writer  using  ordinary  methods  of  combustion,  but 
amounts  of  chlorin  10  per  cent  greater  have  been  reported  by  another  analyst. a 

"The  ashes  of  the  mangoes  and  the  anome  show  nothing  characteristic;  those  of 
the  mamey,  sapota,  and  hicaco  contain  large  amounts  of  chlorin,  twice  as  much  as  any 
of  the  other  samples,  although  the  caimito  also  contains  a  large  amount  of  this  con- 
stituent. The  pineapple  ash  shows  no  marked  amount  of  any  constituent  by  which 
it  could  be  identified,  though  it  contains  more  than  the  average  amount  of  potash. 

a  California  Sta.  Rpt.  1892-3,  p.  277. 
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In  short,  there  is  little  about  the  ash  of  the  fruits  examined  which  would  aid   in 
identifying  them." 

The  studies  of  fresh  and  canned  pineapple  were  undertaken  to  secure  data  regard- 
ing the  composition  of  fruits  from  various  sources  ami  to  secure  data  for  establishing 
a  basis  of  classification  of  imported  pineapples  for  the  guidance  of  the  Government 
appraisers,  the  point  of  special  interest  being  to  determine  whether  or  not  sugar  has 
been  added  during  the  process  of  preserving.  The  maximum  amount  of  sucrose 
found  in  fresh  pineapples  was  10.48  per  cent.  The  authors  point  out  that  the  normal 
sugar  content  being  high  the  mere  presence  of  this  substance  in  canned  pineapple 
would  be  no  evidence  whatever  of  its  artificial  addition. 

"It  is  further  evident  that  if  a  sirup  containing  practically  the  same  quantity  of 
sugar  as  the  natural  sirup  of  the  pineapple  were  added  it  would  be  quite  impossible, 
by  a  mere  determination  of  the  sugar  present,  to  detect  the  addition.  The  only 
guide  in  this  case  would  be  to  determine  the  relation  of  the  sugar  present  to  the  total 
insoluble  matters  of  the  pineapple.  If,  on  the  other  hand,  a  sirup  rich  in  sugar  were 
added  in  preserving,  it  would  be  easily  detected  by  the  increase  in  the  percentage  of 
sugar  in  the  contents  of  the  can." 

A  study  of  the  data  presented  "fails  to  bear  out  the  common  supposition  that  the 
pineapples  grown  upon  or  near  the  equator  contain  more  sugar  than  those  grown  at 
some  distance  farther  north,  and,  in  fact,  the  normal  content  of  sugar  in  pineapples 
grown  in  Florida  differs  so  little  from  that  of  pineapples  grown  at  Singapore  that  the 
difference  is  practically  negligible." 

The  culture  of  the  date  palm  (  West  Indian  Bui,  5  (1904),  No. 2, pp.  139-149).— 
This  is  an  account  of  the  recent  introduction  of  the  date  palm  into  a  number  of  the 
islands  of  the  West  Indies,  with  notes  on  its  diseases. 

The  banana  plant;  how  it  grows,  T.  F.  Teversiiam  (Jour.  Jamaica  Agr.  Soc, 
8  (1904),  No.  12,  pp.  486-490). — A  lecture  on  this  subject,  in  which  the  author  states 
that  in  examining  a  series  of  4  suckers  aged  2,  4,  6,  and  7  months,  respectively,  only 
in  the  7-months'  sucker  was  any  sign  of  the  growing  point  of  the  stem  seen.  It  would 
appear,  therefore,  that  the  bunch  does  not  begin  to  form  until  the  sucker  is  between 
6  and  7  months  old. 

Soon  after  this  period  the  plant  fixes  the  number  of  hands  to  the  bunch  that  it  is 
capable  of  producing.  "After  this  number  has  been  fixed  it  can  never  be  increased 
by  later  treatment."  For  the  purpose  of  securing  a  large  number  of  hands,  therefore, 
it  is  desirable  that  thorough  cultivation  take  place  some  time  before  this.  After  the 
number  of  hands  has  been  determined  upon  by  the  plant  cultivation  will  increase 
the  size  of  the  fruits  but  not  add  to  the  number  of  hands  produced. 

The  banana  in  Hawaii,  J.  E.'  Higgins  (Hawaii  Sta.  Bui.  7,  pp.  53,  ph.  9, 
figs.  9). — Complete  directions  are  given  for  the  culture  of  bananas  in  Hawaii.  An 
account  of  the  diseases  and  insects  affecting  bananas,  the  uses  of  bananas,  etc.,  and 
descriptions  of  the  varieties  of  bananas  most  commonly  grown  in  Hawaii  are  also 
given. 

The  cultivation  of  pineapples  in  Hawaii,  J.  Kidwell  (Hawaiian  Forester  and 
Agr.,  1  (1904),  No.  /.',  /»/'•  8S4-S45). — An  account  is  given  of  the  culture  and  canning 
of  pineapples  in  Hawaii.  Such  matters  are  discussed  as  varieties,  soil  and  fertilizers, 
insect  pests  and  their  remedies,  planting,  cultivation,  and  commercial  canning.  In 
the  canning  of  pineapples  especial  attention  is  called  to  the  necessity  of  not  boiling 
the  fruit  more  than  14  minutes.  Any  excess  of  boiling  over  this  period  greatly 
injures  the  quality. 

The  winter  storage  of  nursery  stock  (Nat.  Nurseryman,  13  (1905),  No.  1,  pp. 
11,  12) . — The  opinions  of  14  different  nursery  growers  are  given  as  to  the  best  method 
of  storing  nursery  stock  over  winter. 

The  preservation  of  fruit,  apples  and  pears,  in  cellars,  Truelle,  Plucuet, 
and  Teisserenc  de  Bort  (Bid.  Soc.  Nat.  Agr.  France,  64  (1904),  No.  9,  pp.  755-769).— 
Largely  a  review  of  the  literature  on  this  subject. 


HORTICULTURE.  671 

Guide  to  hardy  fruits  and  ornamentals,  T.  J.  Dwyer  (Cornwall,  N.  Y.:  T.  ./. 
Dwyer  <.(•  Son,  1903,  pp.  125,  figs.  60). — Popular  directions  are  given  for  the  culture  of 
the  usual  fruits,  ornamentals,  and  vegetables  grown  in  the  Northern  States,  with 
descriptive  notes  in  many  instances  on  different  varieties. 

Training-  and  pruning  fruit  trees  and  vines,  0.  A.  Keffer  (Tennessee Sta.  Bui., 
Vol.  XVII,  No.  3,  pp.  51-68,  fi<js.  25). — Popular  directions,  based  largely  on  experi- 
ments at  the  station,  are  given  for  the  pruning  and  training  of  peaches,  apples,  pears, 
plums,  cherries,  quinces,  and  grapes.  The  numerous  illustrations  included  serve  to 
supplement  the  text  and  indicate  the  correct  methods  of  pruning  at  different  stages 
of  growth. 

Budding  and  grafting,  W.  J.  Allen  (Agr.  Gaz.  New  South  Wales,  15  (1904),  No. 
1 .',  [>}>.  1111-1182,  figs.  2,9).— An  illustrated  account  is  given  of  this  subject,  including 
the  results  of  a  trial  of  the  new  method  of  budding  originated  by  Mr.  J.  Bell  (E.  S. 
R.,  16,  page  157).  On  thin-barked  trees  the  use  of  an  awl-like  tool  for  raising  the 
bark  for  the  purpose  of  inserting  a  scion  carrying  two  or  three  buds  proved  unsatis- 
factory, as  the  bark  split  too  readily.  It  is  believed,  however,  that  this  method  of 
grafting  may  be  well  adapted  to  trees  with  thick  bark,  such  as  the  peach. 

Graft  hybrids,  W.  H.  Clarke  (Gard.  Chron.,  3.  ser.,  36  (1904),  No.  939, pp.  450, 
451). — A  general  discussion  is  given  of  the  reciprocal  influence  of  stock  upon  scion, 
with  results  of  some  observations. 

A  Minchull  Crab  tree  was  top-grafted  with  Tom  Putt  and  Blenheim  Pippin  apples. 
The  scions  grew  vigorously,  and  the  fruit  produced  was  much  larger  and  deeper  col- 
ored than  the  fruit  of  either  Tom  Putt  or  Blenheim  Pippin  grown  on  neighboring 
trees,  while  the  quantity  was  very  poor  and  scarcely  worth  gathering.  Another 
instance  is  cited  in  which  Morgan  Sweet  was  used  as  a  stock  on  which  to  top-graft 
Blenheim  Pippin,  as  a  result  of  which  the  fruit  of  Blenheim  Pippin  ripened  from  one 
month  to  six  weeks  earlier  than  the  normal  season  of  Blenheim  Pippin. 

Practical  results  with  resistant  vines  in  France,  F.  T.  Swett  ( California 
Fruit  Grower,  30  (1904),  No.  866,  p.  1). — This  article  consists  of  a  reprint  of  a  letter 
from  F.  T.  Bioletti  (now  of  the  California  station),  written  from  Montpellier,  France, 
and  dealing  with  the  results  which  have  been  obtained  in  that  country  by  the  use 
of  resistant  vines. 

At  the  present  time  Rupestris  du  Lot  is  reported  as  being  more  extensively  planted 
than  any  other  stock  and  generally  gives  satisfaction,  except  in  very  calcareous  or 
shallow  soils.  Many  growers,  however,  are  beginning  to  realize  that  even  better 
results  can  be  obtained  in  most  cases  by  the  use  of  RipariaX Rupestris  and  Vinifera- 
Rupestris  hybrids.  There  is  a  tendency  among  the  more  progressive  growers  to  use 
them  to  the  exclusion  of  any  varieties  of  pure  Riparia  or  Rupestris. 

Other  hybrids  which  growers  are  beginning  to  use  extensively  are  the  Berlandieri 
crosses  with  Riparia  and  Vinifera.  "It  is  found  almost  invariably  that  any  hybrid 
with  the  necessary  resistance  to  phylloxera  and  with  the  facility  for  rooting  and 
grafting  has  a  much  greater  range  of  adaptability  to  various  soil  and  climatic  condi- 
tions than  the  pure  species."  An  instance  is  cited  of  a  commercial  vineyard  in 
which  some  of  the  stocks  mentioned  above  are  used,  and  likewise  a  number  of 
ungrafted  stocks  of  Lenoir.  The  Lenoir  portion  of  this  vineyard  is  now  15  years  old 
and  produces  only  about  one-third  as  much  wine  as  the  other  varieties.  This  point 
is  believed  to  be  especially  interesting  to  Californians  who  are  planting  largely  of  the 
Lenoir  variety. 

Varieties  which  it  is  believed  are  most  certain  to  succeed  under  different  conditions 
are  stated  by  Professor  Bioletti  to  be  as  follows:  "For  moist,  rich,  mellow,  deep  soils — 
Mourvedre  X  Rupestris  1202,  Riparia  X  Rupestris  3306,  Aramon  X  Rupestris  No.  2. 
(This  is  better  than  No.  1  in  all  but  calcareous  soils. )  For  wet  soils — Riparia  X  Solonis 
Nos.  1615, 1616,  Solonis  X  (Cordifolia  X  Rupestris)  2024.  For  dry  soils— Riparia  X  Ber- 
landieri 157u,  420,  33,  Chasselas  X  Berlandieri  41b.  For  particuleirly  stiff  clay  soils — 
the  Cordifolia  hybrids  Nos.  10bs  and  125V 
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FORESTRY. 

The  planting1  and  care  of  shade  trees,  II.  S.  Reed  (Missouri  Sin.  Circ.  of  Infor- 
mation 17,  pp.  16,  figs.  7). — Thin  publication,  which  is  reprinted  from  the  Annual 
Report  of  the  Missouri  State  Horticultural  Society  for  1903,  is  designed  to  give  infor- 
mation on  the  proper  method  of  planting  and  caring  for  shade  trees  on  streets  and 
lawns.  Suggestions  are  given  as  to  the  choice  of  species  for  planting  in  different  situ- 
ations, and  directions  for  planting  and  subsequent  care  of  trees.  Particular  atten- 
tion is  given  to  the  subject  of  pruning,  and  specific  directions  are  given  for  the 
pruning  of  different  species  of  street  trees. 

The  forester's  dictionary  (Des  holzhandlersforstlich.es  Worterbuch.  Bunzlau:  L. 
Fernbach,  1903,  pp.  95,  Jigs.  37). — This  is  an  encyclopedic  dictionary  for  the  use  of 
lumbermen,  foresters,  and  others  interested  in  allied  industries. 

The  role  of  light  in  forests,  A.  Cieslae  (Mitt.  Forstl.  Versuchsw.  Oesterr.,  1904,  No. 
30,  pj).  10,5,  Jigs.  4)- — In  order  to  show  the  significance  of  thinning  in  forestry  ami  its 
relation  to  light,  the  author  gives  the  results  of  a  prolonged  series  of  observations  on 
the  role  of  light  in  forest  growth.  In  a  preliminary  chapter  the  growth  of  3  to  7-year- 
old  seedlings  of  white  pine,  larch,  fir,  and  hemlock,  both  with  a  leaf  litter  and  within 
a  dense  mat  of  grass,  is  shown. 

After  describing  in  detail  the  various  forest  plats  which  were  under  observation 
for  10  or  more  years,  the  author  discusses  the  effect  of  the  intensity  of  light  on  the 
stand,  as  well  as  upon  the  mass  production  of  the  forest.  The  plant  associations 
as  influenced  by  light  are  described  in  detail,  after  which  the  observations  so  far  as 
they  have  an  application  to  the  reproduction  and  growth  of  forests  are  summarized. 

The  influence  of  forests  on  water  level  in  mountainous  regions,  Ototzky 
(Ann.  Set.  Agron.,  2.  ser.,  1904,  II,  No.  1,  pp.  48-62). — This  is  a  controversial  article, 
in  which  the  author  gives  the  results  of  his  observations  as  well  as  a  review  of  liter- 
ature relating  to  the  influence  of  forests  on  the  water  level  in  mountainous  regions. 

It  is  usually  claimed  that  ground  water  is  influenced  by  any  factor  that  checks  the 
run-off,  and  on  this  account  it  is  often  held  that  forests,  by  holding  back  flood 
waters,  cause  a  rise  in  the  water  level.  While  this  may  be  true  in  plains  or  fairly 
level  regions,  the  author  believes  that  in  mountainous  regions  forests  have  under 
these  conditions  but  little  influence  on  underground  waters.  In  general  it  is  claimed 
that  throughout  the  year  the  average  water  level  is  lower  within  the  forest  than  in 
the  open  field.  The  author  concludes  that  the  influence  of  forests  in  mountainous 
regions  on  subterranean  water  is  still  an  open  question. 

Operations  of  the  forest  reserves  (Tradesman,  62  (1904),  No.  5,  pp.  72,73). — 
An  account  is  given  of  the  attempts  made  by  the  Government  in  controlling  and  pro- 
tecting the  forest  reserves  of  the  country,  which  now  include  57,833,974  acres,  exclu- 
sive of  the  reserves  in  Alaska.  These  reserves  are  distributed  among  13  States  and 
Territories,  and  as  means  for  the  conservation  of  water  they  are  believed  to  be  of 
great  service.  The  work  of  the  Bureau  of  Forestry  of  this  Department  in  investi- 
gating these  reserves  is  briefly  outlined. 

Canadian  forests  and  forestry,  A.  H.  Unwin  (Jour.  Soc.  Arts,  52  (1904),  No. 
2697,  pp.  721-725). — A  description  is  given  of  the  forests  of  Canada,  which  are  said 
to  extend  from  Labrador  to  the  mouth  of  the  Mackenzie  River,  and  also  of  the 
forest  areas  of  British  Columbia  and  western  Alberta.  Of  the  trees  growing  in  this 
region  the  most  valuable  are  said  to  be  the  white  pine,  white  spruce,  and  Douglas 
fir.  The  distribution  of  these  and  other  valuable  species  of  trees  is  indicated,  and 
notes  given  on  the  hard-wood  or  deciduous  trees. 

Notes  are  given  on  the  various  regulations  which  have  been  adopted  from  time  to 
time  regarding  the  cutting  of  timber,  and  suggestions  offered  for  maintaining  the 
crop  at  a  maximum  production.    The  suggestions  offered  include  adequate  protection 
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to  existing  forest  areas  from  fires,  conservative  cutting,  with  due  regard  to  the  future 
of  t lie  forest,  definite  classification  of  lands  into  agricultural  and  forest  lands,  and 
various  schemes  for  the  management  of  existing  forest  reserves. 

Forestry  in  the  Transvaal,  D.  E.  Hutcitins  (Natal  Agr.  Jour,  and  Min.  Eec,  7 
(1004),  No.  JO,  p.  927). — It  is  stated  that  there  are  454  varieties  of  trees  suitable  for 
experimental  cultivation  for  timber  purposes  in  the  Transvaal,  not  including  those 
which  have  only  an  ornamental  value. 

The  author  recommends  an  appropriation  for  forest  planting  in  addition  to  what- 
ever income  may  accrue  from  the  conservation  of  the  present  forests.  The  cost  of 
planting  is  estimated  at  about  $60  per  acre  if  stocked  with  nursery  plants,  or  from 
$30  to  $40  per  acre  if  seed  sown.  The  average  value  of  planted  forest  at  50  years 
will  be  in  the  neighborhood  of  $1,800  per  acre. 

The  adaptation  of  land  for  afforestation,  A.  C.  Forbes  and  W.  R.  Fisher  (Lon- 
don: Laughton  A-  Co.,  Ltd.,  1904,  pp-  104,  figs.  10). — This  publication  consists  of  two 
essays  for  which  prizes  were  awarded  by  the  Worshipful  Company  of  Carpenters, 
the  subject  being  the  adaptation  of  land  which  has  either  gone  out  of  cultivation  or 
which  has  only  a  very  low  rentable  value  for  afforestation,  showing  the  method  of 
procedure  from  taking  the  land  over  and  for  twenty  years  thereafter,  and  statistics  as 
to  what  return  may  be  looked  for  from  this  period  to  maturity. 

The  first  essay,  by  Mr.  Forbes,  treats  of  the  class  of  land  adapted  for  planting, 
situation  and  soil,  extent  to  which  planting  can  be  profitably  carried,  and  cost  of 
production  and  yields  of  timber  per  acre.  It  is  said  that  the  class  of  land  best 
adapted  for  planting  is  that  which,  owing  to  surface  sterility,  can  not  be  profitably 
cultivated  and  is  not  of  paramount  importance  to  the  grazer,  but  which  has  a  suffi- 
ciently deep  subsoil  to  produce  timber  of  greater  net  value  than  the  rent  derived  from 
grazing. 

The  annual  agricultural  value  of  such  land  does  not  average  much  more  than  60 
cts.  per  acre.  Its  location  should  be  below  1,000  to  1,200  ft.  elevation,  and  within 
10  to  20  miles  of  a  good  market.  The  planting  should  be  made  in  blocks  of  sufficient 
size  to  allow  economical  fencing,  cultivation,  supervision,  and  management.  The 
cost  of  producing  a  crop  of  timber  on  lands  similar  to  those  described  will  involve  an 
initial  expenditure  of  about  $40  per  acre.  The  average  annual  net  returns  may  be 
estimated  at  from  82.50  to  84.00  per  acre,  allowing  for  nonproductive  lands  and  calcu- 
lated on  the  basis  of  present  prices  for  timber,  labor,  and  materials. 

In  the  second  essay  Mr.  Fisher  shows  the  imports  of  timber  into  the  United 
Kingdom,  gives  a  description  of  the  general  character  of  present  woodlands,  distin- 
guishing between  those  which  are  stocked  with  indigenous  trees  and  those  planted 
with  introduced  species,  and  discusses  the  different  systems  under  which  woodlands 
may  be  advantageously  managed.  He  then  takes  up  the  classes  of  land  which  are  unre- 
munerative  under  agriculture,  and  describes  the  modes  of  treatment  to  be  adopted  in 
stocking  lands,  giving  an  estimate  of  the  probable  financial  results.  The  net  income 
under  proper  management  is  placed  at  about  3J  per  cent. 

Afforestation  of  catchment  areas  (Jour.  Bd.  Agr.  [London],  11  (1904),  No.  8, 
pp.  468-472). — An  account  is  given  of  the  attempts  being  made  in  the  afforestation 
of  the  catchment  areas  about  water  supplies  of  numerous  cities  in  Great  Britain. 
These  catchment  areas  have  been  secured  by  the  local  authorities  in  various  ways, 
and  tables  are  given  showing  the  location,  extent  of  the  land,  character  of  the  soil, 
and  the  proportion  which  is  now  forested.  Where  possible  attempts  are  being  made 
to  increase  the  growth  of  forest  trees  over  these  areas. 

Reforestation  in  Italy,  Neville-Rolfe  (Agr.  Gaz.  New  South  Wales,  15  (1904), 
No.  9,  pp.  838,  839). — In  a  British  consular  report  the  author  states  that  in  1877  about 
4,000,000  acres  of  forest  was  withdrawn  from  the  operation  of  the  forest  laws  in  Italy, 
as  well  as  about  1,000,000  acres  in  Sicily  and  Sardinia.     As  a  consequence  of  this 
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withdrawal  there  has  been  a  reckless  destruction  of  forests,  and  it  is  now  generally 
recognized  that  the  State  must  take  active  measures  to  preserve  the  forest  still 
remaining  as  well  as  to  aid  in  replanting. 

The  different  uses  and  demands  for  timber  are  described.  The  author  believes 
that  special  efforts  should  be  made  for  reforesting  the  cork  oak  forests,  as  the  area  of 
this  species  of  oak  seems  to  be  diminishing  much  more  rapidly  than  the  supply  is 
increasing  elsewhere. 

The  organization  of  forest  investigations  in  Java,  M.  Busgen  ( Tropenpflanzer, 
8(1904),  No.  10,  pp.  535-540). — A  brief  account  is  given  of  the  organization,  per- 
sonnel, and  methods  of  forest  investigations  in  Java. 

Eighteen  years'  practical  experience  in  osier  culture,  E.  Kern  (Achtzehnjahrige 
praktische  Erfahrungen  im  rationetten  Korbweidenbau  und  Bandstockbetriebe.  Dresden: 
E.  Pierson,  1904,  pp-  VIII-\-275,figs.  9). — A  description  is  given  of  the  soils  best 
adapted  to  osier  culture,  their  preparation  for  planting,  varieties  of  willows  and  their 
respective  uses,  and  the  insect  and  fungus  enemies  of  the  growing  plants.  Chapters 
are  devoted  to  cultivation,  fertilizing,  harvesting,  marketing,  etc  ,  and  an  account  is 
also  given  of  certain  steam  implements  adapted  to  use  on  extensive  plantations. 

In  an  appendix  notes  are  given  on  the  Canadian  poplar  (Populus  deltoides),  in 
which  its  value  for  planting  is  shown. 

Mahogany  and  other  fancy  woods  available  for  constructive  and  decora- 
tive purposes,  F.  Tiffany  {Jour.  Soc.  Arts,  52  (1904),  No.  2675,  pp.  310-320).— After 
noting  the  peculiar  adaptability  of  mahogany  for  constructive  and  decorative  pur- 
poses, the  author  describes  the  character  of  the  wood,  its  supplies  and  substitutes. 
In  addition,  notes  are  given  on  a  large  number  of  other  species  of  timber  which  are 
adapted  to  particular  uses,  many  of  which  are  mentioned. 

The  pineries  of  the  Commune  of  Libin,  A.  Dubois  (Rev.  Gen.  Agron.  [Louvairi], 
13  (1904),  No.  9,  pp.  353-369). — A  description  is  given  of  the  pineries  in  the  Luxem- 
bourg region  of  Belgium,  the  principal  species  being  the  Scotch  pine  (Pinus  sylves- 
tris) .  These  forests  have  all  been  planted,  the  older  ones  being  20  years  of  age,  and 
the  younger  ones  from  1  to  10  years.  A  description  is  given  of  the  different  regions, 
the  cultural  operations,  and  general  condition.  The  system  of  management  is 
described,  the  pines  being  grown  with  mixtures  of  spruce  and  beech.  In  addition  to 
the  Scotch  pine  a  number  of  other  species  are  grown. 

Use  and  abuse  of  red  gum,  M.  Sondheimer  (  Tradesman,  52(1904),  No.  5, p.  74)- — 
The  red  gum  (IAquidambar  styraciflua) ,  which  is  rapidly  coming  into  extensive  use, 
is  described,  and  the  author  states  that  many  of  the  objections  to  this  timber  can  be 
removed  by  its  proper  handling  during  seasoning.  If  properly  handled  it  is  said  to 
be  well  adapted  to  interior  finishing,  and  for  this  purpose  its  use  is  gradually 
increasing.  In  Europe,  where  the  wood  seems  to  be  more  highly  appreciated  than 
in  this  country,  it  is  in  demand  and  is  extensively  used  under  the  name  of  "satin 
walnut." 

The  consumption  and  supply  of  soft  wood  in  New  South  Wales,  R.  D.  Hay 
(Agr.  Gaz.  New  South  Wales,  15  (1904),  No.  9,  }>p.  837,  838).—  According  to  figures 
presented,  the  importation  of  lumber  from  coniferous  trees  into  New  South  Wales 
during  the  years  1902  and  1903  amounted  to  57,591,070  ft.  B.  M.  from  New  Zealand, 
5,540,249  ft.  from  Canada,  and  68,447,629  ft.  from  the  United  States.  These  large 
importations  indicate  that  the  quality  and  amount  of  soft  wood  in  New  South  Wales 
are  not  adequate  to  the  demand,  and  the  author  has  estimated  that  the  amount 
annually  imported  would  represent  the  product  of  about  100,000  acres  of  soft-wood 
forest.  There  are  said  to  be  large  areas  which  are  adapted  to  growing  species  of  pine 
that  the  author  believes  should  be  planted  in  order  to  supply  the  future,demand. 
Among  the  species  recommended  for  planting  are  Pinus  halepensis,  P.  larido  austriaca, 
P.  'pinaster,  and  P.  pinea. 
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Notes  on  wood  preserving,  J.  S.  Thompson  (Amer.  Inventor,  12  (1904),  No.  22, 
pp.  476,  477). — A  discussion  is  given  of  the  theory  of  wood  preserving.  The  method 
of  treatment  of  timber  is  largely  determined  by  the  use  to  which  the  timber  is  put. 
Most  processes  in  preserving  timber  may  be  classed  under  two  groups,  those  depend- 
ing on  the  injection  of  solutions  of  metallic  salts  and  those  relying  on  the  hydrocarbon 
oils. 

For  the  first  the  salts  of  mercury,  copper,  and  zinc  have  been  most  extensively 
used.  While  the  salts  of  all  three  metals  protect  timber  against  both  animal  and 
vegetable  attacks,  they  are  subject  to  the  disadvantage  of  being  soluble  in  water,  and 
treated  timber  which  is  subject  to  the  action  of  or  immersed  in  water  will  after  a 
time  have  the  protective  salts  removed.  In  order  to  overcome  this  difficulty  it  has 
been  proposed  to  render  the  salt  insoluble  by  electrolysis,  or  to  inject  a  second  salt, 
which  would  form  an  insoluble  compound  with  the  other  metal. 

The  second  method  of  treatment  depends  on  the  injection  of  hydrocarbon  oils, 
and  for  this  purpose  those  obtained  from  the  distillation  of  wood,  coal,  or  petroleum 
have  given  the  best  results.  Of  the  coal-tar  products,  creosote  is  preferred,  and  its 
action  is  held  by  different  authorities  to  lie  due  to  different  properties.  By  some, 
naphthalene,  which  occurs  in  the  creosote,  is  claimed  to  be  the  preservative  agent, 
acting  by  filling  the  pores  of  the  wood  and  by  repelling  attacks  of  animals  by  its 
strong  odor.  Timbers  examined  after  from  14  to  23  years  of  exposure  have  been 
found  to  retain  little  or  no  naphthalene. 

Others  consider  the  preservative  action  due  to  the  phenolic  bodies  present  in 
creosote  oil,  but  these  can  not  be  found  present  after  15  years'  exposure.  The  third 
class  of  bodies  present  in  creosote  are  of  an  alkaloidal  nature,  the  best  known  of 
which  is  acridene.  These  bodies  are  claimed  by  a  number  of  investigators  to  have 
strong  antiseptic  properties,  and  although  present  to  the  extent  of  only  about  2  per 
cent  in  ordinary  creosote,  their  presence  in  treated  timber  can  be  detected  after  29 
years'  exposure. 

Based  upon  these  conclusions,  the  author  believes  it  possible  to  formulate  an  ideal 
process  for  the  preservation  of  timber,  which  would  consist  of  careful  seasoning  and 
then  impregnating  with  a  mixture  of  some  solid  hydrocarbons  and  alkaloidal  bodies, 
dissolved  in  some  of  the  more  volatile  hydrocarbons. 

Railroads  and  the  cross-tie  question  (Tradesman,  52  (1904),  No.  5,  p.  74). — An 
account  is  given  of  the  experiments  being  carried  on  by  the  Santa  Fe  Railway  for  the 
testing  and  preserving  of  railroad  ties.  Stations  have  been  located  by  the  railway  in 
Texas,  New  Mexico,  and  Arizona,  where  ties  are  chemically  treated  with  preserva- 
tives. The  experiments  so  far  have  been  carried  out  along  lines  of  cheap  and  efficient 
methods  of  creosoting  the  ties,  but  up  to  the  present  time  no  practical  method  has 
been  discovered. 

At  present  the  treatment  employed  is  that  of  injection  with  zinc  chlorid.  This 
treatment  materially  lengthens  the  life  of  the  tie,  which  varies  with  the  climate  in 
which  it  is  used.  Railway  ties  will  last  from  11  to  12  years  in  the  dry  atmosphere 
of  New  Mexico,  while  in  portions  of  Texas  where  there  is  a  heavy  rainfall  the  use- 
fulness of  a  tie  is  ended  in  4  or  5  years. 

In  Texas  the  principal  source  of  railway  ties  is  the  Texas  pine,  while  on  the  Pacific 
coast  and  eastward  for  some  distance  Oregon  fir  is  most  extensively  used. 

Experiments  are  being  carried  on  with  a  form  of  plate  to  protect  the  tie  against 
abrasion  by  the  rail,  and  one  made  of  hard  wood  grown  in  Australia  has  so  far  proved 
very  satisfactory.  It  has  been  found  cheaper  than  the  iron  plates  in  use  on  many 
railways  and  is  almost  as  serviceable. 
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DISEASES  OF  PLANTS. 

Chlorosis  of  plants  and  methods  of  combating-  it,  A.  Dementjew  [Ann.  Sci. 
Agron.,  2.  ser.,  1904,  II,  No.  1,  pp.  63-81). — The  author  reviews  the  various  theories 
regarding  the  cause  of  chlorosis  in  plants  ami  methods  for  preventing  the  disease, 
after  \\  hich  he  gives  the  results  of  his  own  observations  regarding  it.  Jn  general  he 
believes  that  chlorosis  is  due  to  injuries  of  the  toots  of  plants,  and  that  perhaps  in 
most  cases  root  lice  are  the  most  important  agents  in  causing  the  disease. 

For  combating  chlorosis  anything  that  will  destroy  the  root  lice  may  be  recom- 
mended, although  in  the  absence  of  more  definite  information  the  author  does  not 
give  suggestions  regarding  its  control. 

Plant  pests,  T.  W.  Kirk  (New  Zealand  Dept.  Agr.  Rpt.  1904,  pp.  296-309,  pis.  2).— 
Accounts  are  given  of  rose  rust,  grain  smuts,  and  oat  rusts,  with  suggestions  for  their 
prevention,  and  a  brief  account  is  given  of  fruit  flies  by  T.  Broun. 

Plant  diseases  in  Bohemia,  F.  Bubak  (Ztschr,  Landiv.  Versuchsw.  Oesterr.,7  (1904), 
No.  10,  pp.  731-741)- — Notes  are  given  of  the  fungus  diseases  and  insect  enemies 
observed  on  plants  of  economic  importance  during  1902.  A  tabulation  is  given 
showing  that  these  pests  were  most  abundant  in  May,  June,  and  October,  nearly 
three-fourths  being  observed  during  these  months. 

Diseases  of  economic  plants  in  the  Tropics,  G.  Delacroix  (Agr.  Prat.  Pays 
Chauds,  4  (1904),  No.  ,.'0,  pp.  201-225,  figs.  3). — A  general  account  is  given  of  the 
character  of  plant  diseases,  the  author  classifying  them  into  those  which  are  due  to 
wounds,  atmospheric  or  other  conditions,  and  those  caused  by  parasites.  A  descrip- 
tion is  given  of  a  number  of  the  more  common  diseases  of  the  first  class. 

A  prodromus  of  cryptogamic  diseases  in  Belgium,  H.  Vanderyst  (Bui.  Agr. 
[Brussels],  20  (1904),  No.  5,  pp.  858-944,  fig*-  17). — This  is  a  preliminary  account  of 
some  of  the  plant  diseases  observed  in  Belgium,  the  present  paper  dealing  with  the 
Peronosporineae.  About  52  species  are  technically  described,  together  with  their 
distribution  in  Belgium  and  their  host  plants,  and  so  far  as  known  methods  of  pre- 
vention are  given. 

An  internal  infection  germ  of  cereal  smuts,  L.  Hecke  (Ztschr.  Landw.  Ver- 
suchsw. Oesterr.,  7  (1904),  No.  2,  pp.  59-64). — A  preliminary  report  is  given  of  investi- 
gations by  the  author  which  have  led  him  to  doubt  the  claim  frequently  made  that 
smut  infection  of  cereals  takes  place  only  at  the  time  of  the  germination  of  the 
seed  or  immediately  subsequent  thereto. 

Pot  experiments  are  described  in  which  spores  of  Ustilago  hordei  were  placed  on 
the  pistils  of  barley  flowers.  All  the  care  practiced  in  artificial  pollination  was  fol- 
lowed, and  the  plants  grown  to  maturity.  When  harvested  there  was  no  trace  of 
smut  on  the  seeds,  all  of  which  were  sowrn.  The  plants  from  these  seeds  when 
harvested  gave  from  16  to  30.7  per  cent  infested  heads. 

From  this  the  author  argues  that  there  are  some  internal  means  of  infection  by 
smuts,  and  that  soaking  seed  in  copper  sulphate  or  other  fungicides  will  not  protect 
against  this  method  of  infection. 

Potato  diseases  and  their  treatment,  F.  C.  Stewart  and  II.  J.  Eustace  (  U.  S. 
Dept.  Agr.,  Office  of  Experiment  Stations,  Farmers'  Inst.  lecture  2,  pp.  30). — This  is  a 
syllabus  of  a  lecture  on  potato  diseases  and  their  treatment.  The  lecture  is  designed 
to  be  accompanied  by  47  views  illustrating  the  method  of  controlling  potato  diseases. 
The  information  is  drawn  largely  from  experiment  station  investigations,  and  a  con- 
siderable bibliography  of  the  subject  is  appended  to  the  bulletin.  In  an  appendix 
detailed  directions  are  given  for  the  preparation  and  application  of  the  different 
fungicides  recommended. 

"Blackleg"  of  potatoes,  M.  C.  Cooke  (Gard.  Chron.,  3.  ser.,  36  (1904),  No.  915, 
p.  28). — An  account  is  given  of  a  disease  of  potatoes  in  which  the  lower  part  of  the 
stem  was  blackened  and  the  production  of  tubers  was  reduced  to  a  few  very  small 
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specimens.  On  account  of  the  blackening  at  or  near  the  surface  of  the  ground  the 
name  blackleg  has  been  given  this  disease.  From  recent  publications  the  author  is 
led  to  believe  that  this  disease  is  similar  to  a  disease  in  this  country  attributed  to 
Rhizoctonia  sob  mi. 

In  the  specimens  examined  a  white  mold  was  found  present  which  the  author 
thinks  probably  was  a  saprophyte,  but  he  records  its  occurrence  and  gives  a  descrip- 
tion, so  that  future  investigators  may  determine  whether  it  has  any  relationship 
with  the  disease. 

Notes  on  the  mosaic  disease  of  tobacco,  Bouygues  and  Perreau  (Comj)t.  Rend. 
Acad.  Sci.  [Paris],  139  {1904),  No.  4,  pp.  309,  .WO).— While  investigating  the  mosaic 
disease  of  tobacco  in  L903  the  authors  observed  a  few  plants  here  and  there  that 
appeared  free  from  infection  among  a  large  number  of  diseased  ones.  Thinking  per- 
haps they  had  acquired  some  immunity,  these  apparently  sound  plants  were  trans- 
ferred to  a  hotbed  and  kept  under  observation.  Of  over  200  such  plants  all  became 
affected  but  about  4  per  cent.  From  these  all  the  flowers  were  removed  except  two 
buds  on  the  healthiest  and  most  vigorous  plant.  These  were  protected  from  foreign 
pollen  and  their  seed  saved. 

In  1904  the  seed  was  sown  in  a  hotbed  of  new  soil,  and  all  fertilizers  were  excluded 
which  could  have  become  infested  with  the  disease  through  tobacco  leaves,  stems, 
etc.  From  this  bed  102  plants  were  selected,  planted  in  a  field,  and  given  careful 
culture,  and  by  July  19  only  about  2  per  cent  showed  any  indication  of  disease. 

This  seems  to  indicate  that  partial  immunity  was  secured  during  the  first  genera- 
tion, as  many  of  the  plants  remained  free  from  disease  throughout  the  season, 
although  their  leaves  were  in  contact  with  badly  infested  ones.  However,  if  the 
leaves  became  punctured  in  any  way,  the  characteristic  mosaic  spots  appeared. 

The  authors  believe  that  the  losses  caused  by  the  mosaic  diseases  of  tobacco  may 
be  greatly  reduced  by  the  selection  of  seed  from  disease-resistant  plants,  placing  the 
seed  beds  in  new  soil,  avoiding  the  use  of  composted  tobacco  stems  and  leaves,  care- 
ful cultivation  to  prevent  injuring  the  plants,  and  the  immediate  removal  and  burn- 
ing of  ail  diseased  plants  whenever  observed. 

The  breeding  experiments  are  to  be  continued. 

Cluster  cups  on  anemones,  G.  Massee.(  Oard.  Chron.,  3.  ser.,  36  (1904),  No.  914, 
p.  4,  fig-  1)  ■ — A  brief  description  is  given  of  the  cluster  cups  caused  by  JEcidium 
punctatum  on  anemones.  The  diseased  plants  are  readily  recognized  by  the  pale 
curled  leaves  supported  on  long  leaf  stalks,  which  are  much  more  erect  and  longer 
than  in  healthy  plants.  A  plant  once  affected  should  be  destroyed,  as  the  mycelium 
passes  into  all  parts,  and  after  becoming  infected  the  plants  seldom  or  never  bloom. 

Cucumber  and  melon  mold,  M.  C.  Cooke  (Gard.  Chron.,  3.  ser.,  36  (1904),  No. 
923,  pp.  17.',  173).—  The  author  describes  the  condition  of  some  cucumber  leaves 
which  were  affected  with  circular  spots  that  could  not  be  distinguished  from  those 
caused  by  the  fungus  Cercospora  melonis.  It  was  claimed  that  the  fungus  had  been 
killed  by  heavily  fertilizing  the  plants  with  potash  fertilizers.  When  examined  the 
leaves  of  the  cucumber  presented  the  characteristic  spots  of  the  well-known  cucumber 
mold,  but  no  trace  of  the  fungus  could  be  found. 

The  entire  absence  of  mycelium  and  other  portions  of  the  fungus  led  the  author  to 
believe  that  possibly  the  development  of  the  fungus  was  arrested  by  the  use  of  the 
fertilizer,  as  claimed.  As  having  a  bearing  on  the  treatment  of  other  diseases,  the 
author  records  this  fact,  and  believes  the  subject  worthy  of  further  investigation. 

Bitter  rot  of  apples,  M.  C.  Cooke  ( Gard.  Chron.,  3.  ser.,  36  (1904),  No.  928,  pp. 
249-251,  figs. 5). — Notes  are  given  of  the  bitter  rot  of  apples,  due  to  Glatosporium  fruc- 
tigenum,  and  the  various  phases  of  the  disease  are  described,  the  author  drawing 
extensively  on  Bureau  of  Plant  Industry  Bulletin  44  (E.  S.  R.,  15,  p.  270). 

Collar  rot  or  gum  disease,  C.  Fuller  (Natal  Agr.  Jour,  and  Min.  Rec,  7  (1904), 
No.  11,  pp.  1041-1050). — In  a  previous  publication  (E.  S.  R.,  15,  p.  52)  the  author 
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called  attention  to  the  occurrence  of  collar  rot  or  gum  disease  of  citrus  trees,  and 
enumerated  some  of  the  reputed  causes  of  this  disease. 

Further  investigations  were  contemplated  and  have  been  carried  out  to  some 
extent,  from  which  the  author  concludes  that  the  disease  is  favored  by  soil  condi- 
tions, too  deep  planting,  and  improper  grafting,  particularly  when  the  grafts  are 
made  on  rough  lemon  stock.  These  causes  may  be  eliminated  to  a  considerable 
extent  by  proper  drainage,  shallow  planting,  and  high  budding  on  suitable  stock. 

The  fumagine  of  the  olive,  E.  Zachakewicz  {Prog.  Agr.  et  Vit.  (Ed.  L'Est),  25 
( 1904),  No.  50,  pp.  6SG-689). — The  disease  of  the  olive  known  as  fumagine  and  its 
association  with  Oycloconium  oleaginum  are  described.  As  usually  understood  the 
disease  is  an  accompaniment  of  the  scale  insect  Lecanium  olea  . 

For  treatment  the  author  suggests  the  use  of  an  emulsion  composed  of  soap  1  kg., 
petroleum  4  liters,  copper  sulphate  1  kg.,  and  water  to  make  100  liters.  Directions 
for  the  use  of  this  mixture  are  given;  and  based  upon  its  successful  employment  an 
official  decree  has  been  issued  requiring  its  xise  in  infested  regions.  A  great  many 
orcharc lists  have  successfully  used  it,  and  the  author  believes  that  its  more  extended 
use  would  tend  to  greatly  reduce  the  amount  of  disease. 

Treatment  of  vines  for  the  prevention  of  fumagine,  L.  Degrully  {Prog.  Agr. 
et  Vit.  (Ed.  L1  Est),  25  (1904),  No.  51,  pp.  705,  706). — Grapevines  in  Algeria  and  some 
other  regions  have  been  noted  as  affected  with  fumagine,  similar  to  the  disease  occur- 
ring on  olives,  and  as  in  the  case  of  that  disease,  it  follows  the  attacks  of  various 
insects. 

For  the  prevention  of  the  disease  the  author  recommends  winter  treatment  in 
which  the  vines  are  thoroughly  sprayed  or  washed  with  various  mixtures,  such  as  a 
lime  and  oil  mixture,  a  mixture  of  soap,  oil  and  naphthalene,  and  ordinary  petroleum 
emulsion. 

The  white  rot  of  grapes,  G.  Fleury  (Rev.  Vit,  22  (1904),  No.  572,  pp.  Gil,  612, 
pi.  1).—A  description  is  given  of  the  white  rot  of  grapes  caused  by  the  fungus  Conio- 
thyrium  diplodiella.  This  disease  is  said  to  have  been  of  American  origin  and  has 
been  introduced  into  Europe  since  its  discovery  in  1887.  The  disease  is  difficult  to 
combat,  and  on  this  account  the  author  recommends  the  thorough  use  of  fungicides. 

The  destruction  of  grapes  affected  with  black  rot,  J.  Capus  (Rev.  Vit.,  ' ' 
(1904),  No.  565,  pp.  413,  414)- — On  account  of  the  possibility  of  black  rot  being 
carried  by  diseased  mummied  grapes  or  through  the  presence  of  the  organism  on  the 
dried  pomace  or  upon  the  seeds,  the  author  recommends  burning  or  treating  with  a 
strong  solution  of  iron  sulphate  or  other  fungicide. 

Notes  on  Phoma  reniformis,  L.  Trabut  (Bui.  Agr.  Algtrie  et  Tunisie,  10  (1904), 
No.  21,  pp.  453,  454,  figs.  2). — A  note  is  given  on  the  occurrence  of  Phoma  reniformis 
on  certain  varieties  of  grapes  in  Algiers,  the  fungus  causing  a  rotting  of  the  grapes 
which  is  quite  similar  to  that  produced  by  the  black  rot  fungus  (P.  uvicola).  The 
two  species  of  fungi  resemble  each  other  quite  closely,  except  in  the  size  of  the  spores 
and  a  few  other  particulars,  which  are  enumerated. 

The  culture  and  development  of  the  fungus  causing  grape  anthracnose, 
P.  Viala  and  P.  Pacottet  (Compt.  Rend.  Acad.  Sri.  [Paris],  139  (1904),  No.  1,  pp. 
88-90). — By  the  methods  described  for  the  cultivation  of  the  black-rot  fungus  (E.  8. 
R.,  16,  p.  272)  the  authors  have  isolated  the  grape  anthracnose  fungus  (Sphaceloma 
ampelinum).  This  fungus  was  formerly  known  only  from  its  conidial  stage,  but  the 
authors  were  able  to  recognize  the  perfect  form,  to  which  the  name  Manginia  ampelina 
has  been  given.     The  various  phenomena  of  its  growth  in  culture  media  are  described. 

The  minimum  quantity  of  copper  sulphate  needed  for  the  control  of  the 
downy  mildew,  N.  Passerini  (Bui.  Agr.  Algtrie  et  Tunisie,  10  (1904),  No.  18,  pp. 
389-391). — According  to  the  author  a  0.5  per  cent  solution  of  copper  sulphate  used 
as  Bordeaux  mixture  is  sufficient  for  protecting  vines  against  Peronospora  in  ordinary 
years.     In  regions  quite  subject  to  the  disease  and  under  conditions  favorable  to  the 
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growth  of  the  fungus  the  amount  of  copper  may  he  increased  to  f  or  1  per  cent.  As 
weak  a  solution  as  0.25  may  be  used  in  dry  climates  or  in  regions  relatively  free  from 
the  disease. 

Parasitic  diseases  of  the  vine,  F.  Gueguen  (Les  maladies  parasitaires  de  In  vigne. 
Paris:  Octave  Doin,  1904,  pp-  VI-\-198,  figs.  83). — After  describing  methods  for  the 
examination  of  diseased  vines,  the  author  gives  an  account  of  the  different  plant  and 
animal  parasites  to  which  the  grape  is  subject.  Chapters  are  devoted  to  thediseases 
caused  by  hacteria,  fungi,  and  phenogamic  parasites,  as  well  as  the  various  insects, 
mites,  spiders,  nematodes,  snails,  etc.,  giving  suggestions  for  the  prevention  of  their 
injuries. 

Canker  of  trees,  F.  Van  Biervliet  (Rev.  Gen.  Agron.  [Louvairi],  13  (1904),  No.9, 
pp.  378-380). — A  brief  account  is  given  of  an  attack  of  Nectria  cinuahuriua  on  linden, 
mulberry,  ash,  beech,  and  various  other  trees. 

A  leaf  fungus  on  Hevea  braziliensis  (Agr.  Bui.  Strait*  and  Federated  Malay 
Stales,  3  (1904),  No.  8,  pp.  308,  309). — The  occurrence  of  a  leaf  fungus,  which  is 
apparently  related  to  the  Uredinea?,  is  reported  on  leaves  of  Para  rubber  trees  on  the 
Malay  Peninsula.  The  effect  on  the  host  plant  is  briefly  described,  and  from  its 
apparent  serious  nature  the  author  recommends  the  removal  of  infected  leaves  and 
spraying  with  Bordeaux  mixture. 

Sulphur  mixtures,  E.  Rabate  (Rev.  Vit.,  22  (1904),  No.  574,  pp.  671,  672).— On 
account  of  the  extensive  use  of  various  forms  of  sulphur  in  liquid  fungicides,  the 
author  has  investigated  their  preparation  and  concludes  that  it  is  possible  to  prepare 
a  stock  mixture  that  can  be  used  at  any  time.  This  is  made  by  mixing  into  a  thick 
paste  lime  and  sublimed  sulphur,  and  covering  the  mixture  with  sufficient  water  to 
prevent  carbonization.  When  ready  for  use  this  can  be  added  to  a  2  per  cent  solu- 
tion of  copper  sulphate,  making  a  Bordeaux  mixture  with  sulphur.  This  should  be 
made  neutral,  being  tested  with  phthalin,  helianthin,  or  other  test  papers. 

The  sulphur  when  mixed  with  the  lime  is  insoluble  and  acts  in  solution  something 
like  fine  sand,  diminishing  the  adherents  of  the  copper  precipitates.  <  >n  this  account 
this  fungicide  is  less  adapted  to  use  in  combating  such  diseases  of  vines  as  the  black 
rot  or  downy  mildew,  but  for  the  powdery  mildew  it  lias  exceptional  value. 

The  use  of  indicators  for  testing  copper  fungicides,  E.  Rabate  (Prog.  Agr. 
et  Vit.  (Ed.  L'Est),  25(1904),  No.  41,  pp.  417-420)  .—The  author  points  out  the 
advantage  of  the  use  of  indicators  for  testing  Bordeaux  mixture  and  other  solutions 
of  copper,  to  determine  when  the  mixture  is  neutral.  For  this  purpose  he  gives  the 
results  of  comparative  tests  of  helianthin,  tournesol,  and  phenolphthalein.  Of  these 
the  author  states  that  tournesol  is  a  secret  preparation  of  varying  constitution,  and  is 
not  to  be  preferred  over  either  of  the  others. 

For  those  who  are  not  thoroughly  conversant  with  chemical  manipulations  he  rec- 
ommends the  employment  of  phenolphthalein  when  the  solutions  are  known  to  be 
but  slightly  alkaline,  as  this  will  prove  of  easy  and  satisfactory  use.  Helianthin  is  a 
more  sensitive  indicator  in  the  presence  of  carbonic-acid  gas,  which  is  given  off  by 
the  Burgundy  mixture,  and  is  an  indicator  which  permits  of  more  economy  in  the  use 
of  basic  products.  This  economy,  which  would  be  but  slight  in  the  case  of  the  use  i  if 
lime,  is  of  sufficient  importance  to  take  into  consideration  when  carbonate  of  soda  or 
ammonia  is  used. 

The  efficiency  of  dilute  Bordeaux  mixture,  G.  B.  Cucovicii  (Bui.  Agr.  Algirie 
et  Tunisie,  10  (1904),  No.  12,  pp.  257-261). — For  three  years'  the  author  has  been 
experimenting  with  dilute  solutions  of  Bordeaux  mixture  in  which  the  amount  of 
copper  present  has  been  reduced  to  1  per  cent  or  less,  with  the  necessary  lime  to 
make  the  mixture. 

This  has  been  used  in  spraying  for  downy  mildew  of  grapes,  and  the  results  show 
that  a  1  per  cent  solution  is  sufficiently  strong  for  all  purposes,  even  in  rainy  seasons. 
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Where  there  is  less  rain  a  f  per  cent  solution  is  believed  to  be  sufficient  in  the  ordi- 
nary season,  and  in  dry  years  or  in  regions  where  frequent  rains  are  not  experienced 
a  5  per  cent  solution  will  be  found  sufficient  for  combating  the  downy  mildew. 

Journal  of  Mycology,  index,  W.  A.  Kellerman  (Jour.  Mycol.,  10  (1904),  Am. 
74,  pp.  289-392). — This  is  an  index  to  the  first  10  volumes  of  the  Journal  of  Mycology, 
in  which  the  hosts  and  parasites  are  indexed  and  a  considerable  list  of  synonyms  are 
given.     In  addition  a  separate  index  is  given  to  Volume  X. 

Horticulture:  Diseases  and  pests,  F.  1*.  Felt  (New  York  State  Library  Legis- 
lation Bui.  22°,  pp.  15,  16). — A  review  is  given  of  recent  legislation  regarding  the 
diseases  and  pests  of  horticultural  crops.  A  number  of  States  have  amended  their 
laws  to  secure  greater  efficiency,  and  among  them  California,  Utah,  New  Mexico, 
and  Florida.  Notes  are  given  of  changes  in  legislation  regarding  the  insect  pests  in 
Texas,  .Minnesota,  ami  California.  Nursery  inspection  laws  have  been  enacted  by  a 
number  of  States  and  others  have  amended  previous  laws  to  secure  greater  efficiency, 
the  principal  changes  being  made  in  California,  Connecticut,  West  Virginia,  Michigan, 
Montana,  New  Jersey,  and  Virginia. 


ENTOMOLOGY. 

The  use  of  Paris  green  in  controlling  the  cotton-boll  ■weevil,  W.  D.  IItxter 
(  U.  S.  Dept.  Agr.,  Farmers'  11"/.  ..'11,  pp.  23). — During  the  past  season  the  Bureau  of 
Entomology  has  carried  on  a  number  of  experiments  with  Paris  green  as  a  spray  and 
in  a  powdered  form  and  similar  experiments  have  been  made  on  a  large  scale  by 
planters  in  various  parts  of  Texas.  It  is  estimated  that  at  least  25  carloads  of  Paris 
green  were  used  in  Texas  in  combating  the  boll  weevil. 

The  experiments  reported  by  the  author  were  largely  confined  to  testing  the  value 
of  Paris  green  when  applied  in  the  form  of  a  dry  powder.  Careful  estimates  were 
made  of  the  number  of  weevils  present  on  treated  plants  and  the  effect  of  the  appli- 
cation of  Paris  green  was  studied  as  accurately  as  possible.  As  the  result  of  tests  on 
a  small  scale,  during  which  732  weevils  were  counted  on  the  plants  which  were 
treated,  27.12  per  cent  of  the  weevils  were  found  alive  after  treatment,  32.05  per  cent 
dead,  and  40.89  per  cent  missing.  The  lightest  application  during  these  tests  was  at 
the  rate  of  20  lbs.  per  acre  and  it  was  estimated  that  4  applications  at  this  rate  could 
not  possibly  be  profitable. 

Three  tests  were  made  on  a  large  scale  by  the  author  and  other  experiments  were 
conducted  by  various  planters  located  in  different  parts  of  Texas.  As  a  result  of  all 
of  these  tests  of  the  value  of  Paris  green,  it  was  shown  that  about  30  per  cent  of  the 
weevils  may  he  killed  by  heavy  application  of  the  poison  when  the  plants  are  small 
and  without  squares.  Many  instances  were  noted,  however,  where  a  striking  failure 
from  the  use  of  Paris  green  was  evident,  while  the  efficiency  of  cultural  methods 
was  demonstrated. 

The  author  concludes  from  his  experiments,  therefore,  that  the  persistent  use  of 
Paris  green,  in  some  cases  as  many  as  15  applications,  does  not  materially  reduce  the 
number  of  weevils  or  increase  the  yield  of  cotton.  Conclusive  instances  of  the 
successful  use  of  Paris  green  by  planters  were  not  observed.  The  reasons  for  the 
ineffectiveness  of  Paris  green  are  to  be  found  in  the  facts  that  a  large  percentage  of 
the  weevils  do  not  emerge  until  after  the  formation  of  squares  on  the  cotton  plants 
and  that,  therefore,  the  weevils  feed  within  the  shelter  of  the  bracts. 

Cotton  insects  and  fungus  blights,  C.  Poller  (Natal  Agr.  Jour,  ami  Min.  lire, 
7  (1904),  No.  lo,  j,p.  931-944,  fi'js.  16). — The  author  discussed  the  habits,  life  history, 
natural  enemies,  and  means  of  com) fating  cotton-boll  worm,  cotton  worm,  Mexican 
cotton-boll  weevil,  cutworms,  plant  lice,  Atavia  crypta,  etc.,  as  well  as  rust  mildew, 
angular  spot,  pink  spot,  and  cotton-boll  rot. 
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The  grape-berry  moth,  M.  V.  Slingekland  (Neiv  York  Cornell  Sta.  Bui.  223,  pp. 
41-t'iO,  figs.  15). — In  this  country  the  grape-seed  insect,  grape  curculio,  and  grape- 
berry  moth  may  occur  in  grapes  causing  them  to  be  wormy.  The  grape-berry  moth, 
however,  is  usually  the  insect  concerned  in  such  damage.  Its  presence  may  be  recog- 
nized by  a  purplish  spot  on  the  half-grown  green  berries. 

According  to  the  author's  investigations  this  is  not  the  European  pest  Eudemis 
botrana,  but  should  be  referred  to  Polychrosis  viteana.  The  author  has  never  observed 
this  insect  eating  anything  but  grape  blossoms,  recently  set  fruit,  the  stem  of  grape 
clusters,  and  the  green  and  ripening  grapes  of  both  wild  and  cultivated  species. 
Apparently  no  varieties  are  exempt  from  attack,  but  in  the  Chautauqua  district  Con- 
cords are  most  seriously  affected.  Some  of  the  moths  of  the  first  brood  appear  about 
June  1.  The  first  hrood  of  caterpillars  do  not  live  inside  of  the  blossoms  or  berries, 
but  feed  upon  the  outside.  The  most  destructive  work  of  this  pest  is  done  by  the 
second  brood  of  caterpillars,  which  work  in  the  green  grapes  in  July  and  August.  A 
partial  third  brood  appears  in  the  fall. 

A  considerable  number  of  insect  parasites  are  known  to  prey  upon  these  pests,  and 
notes  are  given  on  these  species.  In  combating  the  grape-berry  moth  fallen  leaves 
should  be  destroyed,  and  the  soil  should  be  cultivated  in  the  fall  to  destroy  the 
hibernating  pupa?.  The  practice  of  putting  paper  bags  around  the  clusters  of  grapes 
protects  them  from  the  grape-berry  moth  and  from  other  insects  and  fungus  diseases. 
Infested  berries  may  be  picked  in  August,  and  wormy  berries  discovered  at  the  fall 
picking  should  be  destroyed.  It  may  be  well  to  prevent  the  growth  of  sumac  and 
other  underbrush  in  the  neighborhood  of  vineyards. 

The  grape-berry  moth  may  be  completely  controlled  by  spraying  with  arsenate  of 
lead  at  the  rate  of  10  or  12  lbs.  per  100  gal.  of  water.  The  first  application  should  be 
made  just  before  the  blossoms  open,  and  the  second  after  the  petals  fall,  while  the 
third  application  may  be  given  when  the  grapes  are  about  the  size  of  small  peas. 
Comparative  notes  are  given  on  the  American  and  European  grape-berry  moths  and 
on  species  of  American  moths  that  have  been  mistaken  for  the  grape-berry  moth. 
A  brief  note  is  also  given  on  a  leaf  roller  (Eulia  triferana)  that  sometimes  works  in 
conjunction  with  the  grape-berry  moth. 

Two  grape  pests,  M.  V.  Slingerland  and  F.  Johnson  (Neiv  York  Cornell  Sta. 
Bui.  224,  />/>.  61-74, figs.  •'')• — The  grape  root-worm  apparently  caused  less  damage 
during  the  past  season  than  in  1903.  Since  the  adult  beetle  feeds  upon  the  foliage 
to  a  considerable  extent,  spraying  experiments  were  carried  on  in  1903  which  gave 
encouraging  results. 

In  1904  such  experiments  were  repeated  and  it  was  found  that  by  applying  arse- 
nate of  lead  in  water  or  Bordeaux  mixture  at  2  periods  (about  June  25  and  July  11) 
the  greater  part  of  the  damage  from  this  beetle  could  be  avoided.  On  15  grape- 
vines sprayed  in  this  manner,  11  egg  clusters  were  found,  while  151  egg  clusters  were 
found  on  15  similar  vines  untreated.  The  spraying  can  be  performed  for  about  $3 
per  acre  for  each  application.  The  authors  consider  it  to  be  demonstrated  that  the 
grape  root-worm  may  be  effectively  controlled  by  arsenical  sprays  and  more  cheaply 
than  any  other  method.  The  beetles  are  not  all  killed  by  this  method,  however. 
The  continued  use  of  various  devices  for  catching  beetles  by  jarring  from  the  vines 
has  not  given  encouraging  results,  the  vines  being  too  much  injured  by  this  method. 

In  the  study  of  the  cause  of  the  failure  to  set  fruit  in  certain  grape  clusters,  a  grape 
blossom-bud  gnat  was  found  which  occurred  to  the  number  of  18  in  a  single  bud. 
The  identity  of  this  pest  has  not  been  established  and  the  habits  and  life  history 
have  not  been  worked  out.  Since  the  pest  occurs  most  abundantly  in  neglected 
vineyards,  or  near  wood  lots  or  hedges,  thorough  cultivation  and  clean  farming  are 
recommended  for  controlling  it. 

Brown-tail  moth  and  other  orchard  moths,  Edith  M.  Patch  (Maine  Sta.  Bui. 
108,  pp.  153- 16S,  pis.  3). — Attention  is  called  to  the  fact  that  deserted  or  neglected 
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orchards  and  nut  well-kept  orchards  are  the  chief  sources  of  infestation.  The  habits 
and  life  history  of  the  brown-tail  moth  are  discussed  in  considerable  detail,  with 
notes  on  its  distribution  in  this  country  and  the  means  of  combating  it.  The  must 
effective  and  economical  way  of  controlling  this  pest  is  by  collecting  and  burning 
the  winter  nests. 

A  similar  discussion  is  also  presented  of  the  gypsy  moth,  tent  caterpillar,  fall 
webworm,  tussock  moth,  promethea  moth,  cecropia  moth,  hickory  tiger  moth,  and 
red-humped  caterpillar.     Brief  notes  are  also  given  on  birds  which  feed  on  orchard 

pests. 

Proceedings  of  the  Entomological  Society  of  Washington  ( Proc.  Ent.  Soc. 
Washington,  6  {1904),  No.  U  pp.  198-258,  figs.  27). — In  this  number  of  the  proceedings 
various  articles  relating  to  injurious  and  other  insects  are  included.  The  number 
also  contains  a  volume  index. 

The  articles  included  in  this  number  are  as  follows:  A  list  of  Neuropteroid  insects, 
exclusive  of  Odonata,  from  the  vicinity  of  Washington,  D.  C,  N.  Banks;  Notes  on 
the  Syrphid  fly  Pipiza  radicum,  D.  W.  Coquillett;  The  egg  and  young  larva  of  Cvlex 
perturbans,  R.  P.  Currie  and  H.  G.  Dyar;  Descriptions  of  new  forms  of  the  genus 
Illice,  A  new  Tortricid  from  the  seashore  {Ancylis  maritime/,),  A  new  Phycitid  from 
the  foothills  [Lselilia  fiskeella),  A  few  notes  on  the  Hulst  collection,  H.  G.  Dyar; 
Notes  on  a  few  Aradidte  occurring  north  of  the  Mexican  boundary,  O.  Heidemann; 
and  Notes  on  North  American  Psyllidse,  I,  PI  A.  Schwarz. 

A  disease  of  beetles  and  a  general  discussion  of  insect  diseases,  Bail  {Fest- 
schrift  zur  Feier  des  Siebzigsten  Geburtstages  des  Herrn  Professor  Dr.  Paul  Ascherson. 
Leipzig:  Bondraeger  Bros.,  1904,  pp.  209-215). — Numerous  specimens  of  Nebria 
brevicollis  were  found  affected  with  an  epizootic  disease.  During  the  course  of  the 
disease  the  upper  portion  of  the  body  of  infected  beetles  was  raised  up  so  that  the 
wings  were  in  an  unnatural  position. 

The  author  made  a  study  of  the  fungus  which  caused  the  disease,  and  found  it  to 
be  Entomophthora  radicans  or  a  closely  related  species.  Brief  notes  are  also  given  on 
Botrytis  tenella,  Empusa  aulicse,  Cordycejis  militaris,  species  of  Nosema,  and  other 
fungi  which  cause  insect  diseases. 

Report  on  the  work  of  the  section  for  plant  protection,  C.  Brick  ( Tier.  Tat. 
AI>1.  Pflanzenschutz  [Hamburg],  1903-4,  pp.  35-47). — A  statistical  statement  is  pre- 
sented showing  the  amount  of  fruit  and  plants  imported  from  the  United  States  and 
other  countries,  with  notes  on  the  extent  of  infestation  of  these  products  with  San 
Jose  scale  and  other  injurious  insects.  A  large  number  of  scale  insects  were  found 
on  fruit  and  plant  importations,  and  notes  are  given  on  these  species. 

Some  miscellaneous  results  of  the  work  of  the  Division  of  Entomology 
(  U.  S.  Dept.  Agr.,  Bureau  of  Entomology  Bui.  38,  rev.  c<l.,  p/>.  110,  pis.  .2,  figs.  9). — 
This  is  a  revised  edition  of  a  bulletin  already  noted  (E.  S.  R.,  14,  pp.  671,  672). 

Notes  on  the  biology  of  certain  coleoptera  which  in  the  larval  condition 
attack  wheat,  M.  J.  Rivera  {Apuntes  acerca  de  la  biolojia  de  algunos  coleopteros 
cuyas  larvas  atacan  al  trigo.  Santiago  de  Chile:  Cervantes,  1903,  pp.  60). — A  detailed 
account  is  given  of  the  life  history,  habits,  distribution,  and  means  of  combating 
Rivera  plebeja  and  Phytolsema  herrmanni. 

Researches  on  North  American  Acridiidae,  A.  P.  Morse  (  Washington:  Carnegie 
Institution  of  Washington,  1904,  p]>-  55,  pis.  8,  figs.  12). — A  study  was  made  of  the 
locust  fauna  of  the  southeastern  United  States  for  the  purpose  of  determining  the 
influence  of  climatic  and  other  conditions  upon  the  distribution  of  various  species  as 
well  as  other  points  connected  with  the  habits  and  life  history  of  locusts.  Detailed 
notes  are  given  on  the  species  found  during  this  investigation,  a  number  of  wThich  are 
described  as  new. 

Studies  in  the  orthopterous  family  Phasmidae,  J.  A.  G.  Rehn  {Proc.  Acad. 
Nat.  Sci.  Philadelphia,  56  {1904),  pt.  1,  pp.  38-107). — Descriptive  notes  are  given  on 
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a  large  number  of  genera  and  species  of  this  family  obtained  from  various  countries 
throughout  the  world. 

Locusts  and  grasshoppers,  W.  W.  Froggatt  (Agr.  Gaz.  New  Soi'ih  Wales,  15 
{100.',),  No.  8,  pp.  733-738,  pi  1).  Notes  are  given  on  the  habits,  Life  history,  and 
economic  relations  of  a  number  of  species  of  Locusts  belonging  to  various  genera. 

The  pineapple  scale,  1).  I,.  Van  Dine  i  Hawaii  Sta.  Press  Bui.  10,  pp.  6,  fig.  /).— 
The  appearance,  habits,  and  Life  history  of  Diaspis  bromelisc  are  briefly  noted.  In 
combating  this  pesl  of  the  pineapple,  the  use  of  kerosene  emulsion  and  resin  wash  is 
recommended. 

An  invasion  of  Deilephila  lineata  livornica  in  an  Algerian  vineyard,  A. 
Giakd  {Bui.  Soc.  Eat.  France,  1904,  -v"-  IS,  pp.  203-206). — Brief  notes  are  given  on 
an  attack  of  this  insect  in  a  vineyard  in  Algeria.  The  outbreak  was  believed  to  be 
due  to  peculiar  climatic  conditions,  and  the  literature  relating  to  this  pest  is  briefly 
reviewed. 

The  rosebud  feather-wing,  Mary  E.  Murtfeldt  {Canad.  Ent.,  36  {1904),  No. 
11,  pp.  334,  335). — Notes  are  given  on  Platyptilia  rhododactyla,  which  is  said  to  bore 
into  rosebuds  in  the  vicinity  of  St.  Louis.  The  insect  has  been  observed  in  that 
locality  for  2  years  and  threatens  to  become  a  serious  pest.  Notes  are  given  on  the 
appearance  of  the  insect  and  on  its  habits  and  life  history. 

Tea  pest:  Spread  of  shot-hole  borer  (  Year  Book  Planters'  Assoc.  Ceylon  [Randy], 
1903-4,  l'l'-  T.X-XX) . — Copies  are  given  of  government  orders  and  regulations  regarding 
the  methods  of  combating  or  eradicating  Xyleborus  fornicatus. 

The  genus  Ectopsocus  and  a  description  of  a  new  variety  of  E.  briggsi,  C. 
Ribaga  {Redia,  1  {1903),  No.  .',  pp.  294-298). — The  author  describes  a  new  variety  of 
this  species  under  the  name  E.  briggsi  meridionalis,  and  notes  are  given  on  the 
characters  of  the  genus  and  related  species. 

Myrmecophilous  acarids,  A.  Berlese  I  Redia,  l  {1903),  No.  .',  pp.  209-474,  pis. 
14,  figs.  16). — The  literature  relating  to  this  group  of  mites  is  discussed  in  connection 
with  a  short  bibliography.  Detailed  descriptions  are  given  of  a  large  number  of  species, 
which  agree  in  possessing  myrmecophilous  habits.  These  species  belong  to  a  greal 
variety  of  genera  and  families.  Analytical  tables  are  presented  to  assist  in  the  iden- 
tification of  the  species. 

Notes  on  mites,  A.  Berlese  {Redia,  1  {1903),  No.  2,  pp.  235-280). — Detailed 
descriptive  notes  are  given  on  a  large  number  of  new  genera  and  species  of  mites 
obtained  from  various  localities. 

Experiments  in  destroying  black  flies,  C.  M.  Weed  {Neiv  Hampshire  Sta.  Bui. 
112,  mi.  131-136,  figs.  4)- — The  material  contained  in  this  bulletin  has  already  been 
published  in  essentially  the  same  form,  and  lias  been  noted  (E.  S.  R.,  16,  p.  70). 
The  most  common  species  of  black  fly  in  New  Hampshire  is  SimuXium  venustum. 

The  mosquito  investigation  in  New  Jersey,  J.  B.  Smith  {Pop.  Sci.  M<>.,  66 
{1905),  No.  3,  /</>.  281-286,  figs.  2). — A  summary  is  presented  of  the  work  in  mos- 
quito extermination  carried  on  by  the  State  of  New  Jersey.  It  has  been  demon- 
strated that  among  the  35  species  of  mosquitoes  which  occur  in  New  Jersey  not 
more  than  6  are  of  sufficient  importance  to  be  considered  in  this  work.  The  2  most 
troublesome  species  are  Culex  sollicitans  and  C.  cantator.  A  great  amount  of  work 
has  been  done  in  ditching  and  draining  the  marshy  bottoms  which  furnish  the  most 
important  breeding  places  for  mosquitoes. 

Studies  on  mosquitoes  of  the  genera  Culex  and  Anopheles,  B.  Galli-Yalerio 
and  Jeanne  Rochaz-De  Jongh  {Atti  Soc.  Stiidi  Malaria,  5  {1904),  pp.  1-47,  figs.  2). — 
Observations  were  made  in  the  field  under  natural  conditions  for  the  purpose  of 
determining  more  accurately  some  of  the  features  of  the  Life  history  of  mosquitoes. 
It  was  found  that  the  larva  of  both  Culex  and  Anopheles  may  pass  the  winter 
successfully  under  ice.     An  elaborate  series  of  experiments  was  carried  out  for  the 
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purpose  of  learning  the  effects  of  various  predaceous  animate  and  physical  and 
chemical  reagents  upon  mosquitoes  in  their  differ*.       - 

It  was  found  that  various   s  water  beetles,  particularly  ot  the  genera 

-    .irval  dragon  fl  gs,  some 

importance  in  the  destroetion  of  larval  mosquitoes.     The  authors  determine: 

_ .  -  o»f  mosquitoes  possess  a  great  resisting  power  toward  low 
:.-  t-.-  •.--■?  Z  r"  :-v_:^rj::-r- <  :  '.-  :  !'■•-"  '. '.  -.  --  -  :  —:  ;■  -  -  -■  .  :  : 
a  number  of  hoars.  Agitation  of  the  water  or  the  prodnction  of  currents  in  the  water 
i.-  T-jred  :  bai  e  no  :~  riienee  on  mosquito  eggs.  Larvae  also  proved  to  be  ab. 
resist  a  temperature  of  — 4=  C,  but  could  not  withstand  high  temperatures,  such  as 
-   was  found  that  in  a  dry      :.  ii'iou  the  larva?  of  mosquitoes  had  little 

Macerated  solutions  of  hemp  and  flax  had  no  influence  upon  the  mosquito  la  - 
•=  iilr  ir.  -\-~.  ■     :  :::-   -;         -.        -       :     -  ■  ■  ■  :...  :.  .-.  r. v  :  ':  -.-::'-.-  '    .-.:-.  ':  :':-    ;-.-    - 

were  quickly  desi  st  iutions  of  lysoform,  petroleum,  and  saproL 

Mosquito  larvae  appear  not  to  be  adapted  for  living  in  water  which  is  greatly 
agitated  by  the  wind,  or  in  which  strong  currents  are  developed.  They  may  live  for 
months  in  winter  without  food,  but  at  other  seasons  die  within  7  to  12  days  if  not 
fed.  An  attempt  was  made  to  detejrmine  the  effect  of  cultures  of  BaeHIu*  *uhtffi*  on 
mosquito  Larvae,  but  tt-r   res  not   satisfactory.     In  the  nymph  condition 

-  •  -   :    '.r.  '.  "      '  -         "         ---.:"  "  ■     . ;  •  -  . *  : -  -      ::.-:;    -    -  -  ■  - : 

to  high  temperature-  In  this  stase  m  jtsqoit  :e?  withstood  desiccation  very  success- 
:i..y       7 ...t  :.;..;'-■-        —     "     "  -"  -  "    :-.:.  ■   -r-r  "..-   .--  :: 

succumbed  rapidly  to  the  action  of  kerosene  and  saproL  The  further  development 
of  the  nymph  was  not  much  influenced  by  the  agitation  of  the  water.  It  was  found 
that  aduh  mosquitoes  could  live  for  at  leas:  -  -  ~ithout  food,  while  in  winter 

the  fasting  power  is  even  much  greater.  Adult  mosquitoes  also  showed  great 
resisting  power  to  low  temperate  - 

Beekeeping         -  Tramnaal  Agr.  Jomr..  i  £,  pp.  538,  539). — 

Brief  notes  are  given  on  the  form  and  size  of  sections  most  suitable  for  use  in  bee- 
hives, and  on  the  storage  of  honey  for  the  purpose  of  securing  the  proper  ripening. 

Bcrier  of  the  principal  work  of  the  sericultural  station  at  Murcia  for 
1904.  El  Lora  Rctumem  At  Im  priiueipaks  tratajm  rtalhado*  at  este  estahledmignto 
mmrmmk  la  eampribi  sedan  de  1304-  Jfureia:  Ettacirm  Sa-Koia,  1204.  pp-  ~->  - — Brief 
notes  are  given  on  the  extent  of  the  silk  industry  as  indicated  by  reports  received  at 
the  sericuhnxal  station  at  Murcia,  together  with  an  account  of  the  work  of  this 
station  in  the  study  of  silk  production,  distribution  of  silkworm  eggs.  etc. 

Silk  production  in  Persia  in  1904.  G.  P.  Rita     E-  jr.,  Ind.  e 

Cam.  \Bnmte\.  —Brief  notes  are  given  on  the  number 

of  cocoons  of  different  races  of  silkworms  produced  in  Persia  for  the  past  10  years. 
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::  ~'..~-~:ri--~.--~-  ~.^\    -. r:.~  . :  i.   : ;'. :rs    : ~    ::?r-::::   :.- i 
health      I,  Boric  acid  and  borax.  H.  W.  Wilet  kt  j  &  Ikpt.  Ayr.,  Bureau 

«f  Gemriatrm  Bid.  84,  pi~  1,  }  arU  8>.— This  bulletin  presents  a  full 

report  of  the  experiments  with  healthy  young  men  given  boric  acid  and  borax, 
of  which  a  brief  summary  of  the  principal  results  has  been  previously  noted 
:.  .  16,  p.  1*. 
It  is  stated  that  during  the  whole  course  of  observation  607.4  pm-  of  preservative 
in  the  form  of  boric  acid  or  its  equivalent  in  borax  was  given,  of  which  77.16  per 
cent  was  recovered  in  the  urine.  As  regards  food  consumed  in  relation  to  body 
■light,  fittfe  difference  was  observed  in  the  different  experimental  periods,  the  total 


... 

quantity  of  dry  matter  in  the  daily  food  bring  .-.  round  numbers  1  percent  .c  the 
body  weight. 

-.  careful  study  of  the  effect  of  the  preserfatrre  administered  upon  the  cobl 
*>.    ;.     f  ::.-::-••—  -\       -      -    _"  "   "--:.  :~t. r>  '      .:.   *--;.—  -.'.-    i\.   >".*  ".•:    tlv 
There  is.  howerer,  no  tendency  of  «»yniiarkednaflaiir^eT^a>^Siiemtfaepreaa^a6ii»i^are 
given  in  large  quantities,  to  excite  :  -i  •  - :—-     ~ :--  '-  iizi  -z_-~-i-  "---  :  ■r-y-e?  ~  i.~  -- 

produces  bnt  little  change  in  the  weight  of  dry  natter  in  the  fa 

--'.-■  .ism  of  nitrogen,  it  was  found  that  94.5  percent  of  the  nitro- 
gen consumed  in  the  fare  period  was  exacted,  94.1  per  cent  in  the  peri  ti  nth  the 


respectively,  8t^  i»-a,  and  SL4  per  cent  m  the  3  periods.    The  eherJ    :  the  |  resen  a- 
trre  on  the  general  character  of  the  nrine  is  considered  in  detail. 

Though  the  effects  of  boric  arid  and  hotax  on  the  metabolism  of  phosphone  gave 
some  contradictory  results,  the  authors  state  that  there  was  a  marked  tendency 

-  ■  -.-  .  i.-.  .  ■.    --:-—- '.--.-.    ---_    i     :;:.-■;  i  ■ .-.    i.  '. :  .z  ":i-  jer.  •  :  _z  -v    .    --■-:--—-;- 
*."-"■  ■  i-  •>  .."....\-~-  •-:  ".    ■.:.    •    --:_--   : :  ;■  .r     "     :  :i>:.'.:"      i.  •  .   -      •-   - 
in  the  fore  period  was  SC.3  per  cent,  in  the  period  with  the  preservative  14)3.1  per 

>-:.-    i..-.  :  .:_  -;  -  ;  :--•■•  ■    •     -"  :-: 

-hown  by  the  amounts  of  fat  found  in  the  feces,  the  preservatives  tested  caused 
almost  no  disturbance  in  the  metabolism  of  this  nutrient     According  to  the  reads? 

■  •  -.:  :--    "---      ;.-      -    . -..-:..         \  -\-  -±-    :-:.-:--—.-  i"     -  -       \ ------  v---_ 

the  combustion  of  food  in  the  body,  the  fact  bring  especially  noticeable  in  the  after 
period.    On  the  whole  the  preservatives  i  in  on  I  "a  marked  decrease  in  the  total 

-  . .    -    :.-:.-   —.:.-  ,:.  .  ±  zi^z's.-  .  :      •--.—        -  .-  -   v..  -        -  .  \  -  -  -  :-■  ■— 

arid  and  borax,  when  continuouslj  b  i ~ :  ~ '.^i^r^i  Lr.  sr-.s, .  iases  for  a  fang  peric»i-    i 
when  given  in  large  quantities  for  a  short  period,  create  disturbances  of  appet-- 

_•■■--.   -.  iz-i    :  ;.r:i  ::. 

I''.t:::    ::    : :  mztivie    :=.   -Jlt        i--  -.-r    ezzzT-rzi     7 
/*■/*.  A^r.,  Rmnimi  vf  Amimm  Im&m&rg  EfLlS&S.f  — 

7"     "..    "•  "   t     -  .--  -;.--         -     --    -     -    ;  r  -  -      -  -  -  -     .  ~:  -.-  - 

Formaldehyde  added  to  mOk  in  the  proportion  of  l:3i'.»>  preserved  the  milk  for 
4$  hours.  Added  to  milk  in  the  proportiion  of  I±-:#  or  leas,  it  has  no  efieet  on  the 
activity  of  the  fresh  enrymis,  rennet,  pepsin,  pancreafin,  and  wa«pw™  fo  ■■■-  ■■  .  A'Med 
to  staich  in  the  proportion  of  l:±.-»>  or  less,  it  has  no  emeet  on  Hat  cnutwaaon  of 
the  starch  by  the  enzyms,  ptyalBn,  and  amyfoprin  im  rifinb.  Fcauuuoefayde  added  So 
muk  in  sufficient  quantity  to  preserve  it  for  -I*  bouts,  that  5*.  1: 3i.  &fx  did  not  inter- 
fere wiih  the  action  of  the  enzym  gafactase  fa  Tier:. 

Forma?k2ehyde  added  to  milk  in  the  proportion  of  Iz^&jfflft  pnr^%€a«g  the  deieik>f>- 
mentof  Ithe  mere  coinmon  bacteria  found  in  milk,  and  when  added  in  the  pmfw 
tionctfl:1^6t»  it  kOk  these  bacteria.  FormaMehyde  may  be  added  to  milk  in  snrm- 
cient  quantities  to  preserve  the.  milk  and  prevent  the  devefofMnemt  of  some  of  the 
more  common  bacteria,  that  5>.  1 :  10u>X*X  and  still  have  no  defeterious  eficxt  on  the 
dfejestibiliry  of  the  m£!k  fa  ribv. 

Plrysiological  eccmonry  in.  nutiitkm,  B.  H.  Cminnrn  i  Vmh:  Fbsiankk 

pp.  XJT—4:s,  ;,;.*_  is}. — Tbe  impuitaut  inrest^atkms  recmued 

in  this  volnme  extended  oier  the  better  part  of  the  year,  and  were  node  with  digw^r- 

i"  -     --- 

Thesperial  object  was  to  secure  data  legaiding  the  actual  food  leuufaeaaeaas  of 

-  -     •  •:;  .  :--i.  '.  -    -;•--         "       :'  z.-  "  "..  ".  :._   :.-i.  "     -  -    -  -"       -    •  ~--l 
smaller  amounts  than  the  cwaanwrnly  accepted  dietary  .frandanis  call  for.    Thegen- 
eral  pfan  of  the  studies  was  to  gradually  replace  the  ordinary  diet  with  a  samf  ie 

mi-mi  ttift  rtmraimiw^  m  #wi»|Mi«Iitrfji  aamall  Mwniiiirtl  <nff  fwirim       Tb  aCKSBUpffish  this 
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and  at  the  same  time  provide  a  diet  adequate  in  bulk  and  energy  it  was  found  con- 
venient to  materially  diminish  the  amount  of  animal  food,  though  the  author 
explicitly  stales  that  it  was  not  his  object  to  provide  a  vegetarian  diet. 

Throughout  the  investigation  careful  records  were  kept  of  the  foods  consumed,  and 
at  intervals  the  balance  of  income  and  outgo  of  nitrogen  was  ascertained,  the  neces- 
sary analyses  being  made.  In  the  case  of  urine  the  specific  gravity,  uric  acid,  and 
phosphoric  acid  were  also  determined.  Apparently  the  energy  value  of  the  foods 
was  calculated.  In  the  case  of  the  soldiers  and  athletes  careful  records  were  kept  of 
the  physiological  condition  of  the  men.  A  study  of  the  reaction-time  and  other 
psychological  data  was  also  carried  on  with  the  students,  and  in  connection  with  the 
investigation  morphological  studies  of  the  blood  were  also  made. 

The  author  was  himself  the  subject  of  the  first  of  the  investigations  reported. 
When  the  change  of  diet  was  made  the  body  weight  diminished  somewhat,  then 
became  fairly  constant,  and  for  9  months  the  author  found  that  he  was  able  to  main- 
tain a  body  weight  of  57  kg.  with  a  diet  furnishing  in  round  numbers  40  gm.  of  pro- 
tein (6.4  gm.  nitrogen)  and  2,000  calories  of  energy  per  day.  He  states  that  his  gen- 
eral health  and  well-being  were  normal  or  above.  Similar  results  were  obtained 
with  4  other  professional  men. 

Considering  the  group  of  professional  men  as  a  whole,  the  author  believes  that  the 
so-called  "minimal  proteid  requirement  of  the  healthy  man — which  for  this  group 
of  individuals  wre  may  place  at  the  low  level  of  0.093  to  0.130  gm.  of  nitrogen  per 
kilo  of  body  weight— represents  the  real  physiological  needs  of  the  system  for  nitro- 
gen, and  in  so  far  as  our  present  data  show,  anything  beyond  this  quantity  may  be 
considered  as  an  excess  over  and  above  what  is  required  for  the  actual  physiological 
necessities  of  the  body.  Naturally,  however,  there  may  be  nothing  detrimental  in  a 
slight  excess  of  proteid  beyond  the  daily  needs." 

The  studies  with  soldiers  were  carried  on  with  13  men,  especially  detailed  for  the 
purpose,  and  extended  from  October  to  April.  The  men  were  busily  engaged  with 
gymnasium  work,  military  drill,  and  some  routine  duties  connected  with  the  experi- 
ments. Soon  after  the  change  in  ration  the  body  weight  became  fairly  constant,  on 
an  average,  and  no  great  difficulty  was  experienced,  according  to  the  author,  in 
maintaining  a  condition  of  nitrogen  equilibrium.  The  men  were  able  to  adjust  them- 
selves to  the  lower  protein  ration,  and  lived  for  5  consecutive  months  "with  a  proteid 
metabolism  corresponding  to  7  to  8  gm.  of  nitrogen  per  day,  with  maintenance  of 
body  weight  and  without  discomfort  or  loss  of  bodily  vigor. "  The  corresponding 
energy  value  of  the  diet  was  placed  at  2,500  to  2,600  calories. 

A  similar  investigation  extending  over  5  months  was  made  with  8  university  students 
trained  in  athletics.  "As  the  results  show,  all  these  men  reduced  their  rate  of  proteid 
metabolism  in  such  degree  that  the  amount  of  nitrogen  excreted  daily  during  the 
period  of  the  experiment  averaged  8.8  gm.,  implying  a  metabolism  of  about  55  gm.  of 
proteid  matter  per  day.  In  other  words,  these  athletes  were  able  to  reduce  their  nitro- 
genous metabolism  to  as  low  a  level  as  many  of  the  men  of  the  professional  group  and  of 
the  soldier  group,  and  this  with  not  only  maintenance  of  health  and  strength,  but  with 
a  decided  increase  in  their  muscular  power.  Metabolized  nitrogen  per  kilo  of  body 
weight  for  all  these  men,  with  one  exception,  during  the  experiment  amounted  to 
0.108  to  0.134  gm.  per  day,  fully  as  low  as  was  obtained  with  the  members  of  the 
soldier  detail  on  their  prescribed  diet.  It  is  clear,  therefore,  that  physiological 
economy  in  nutrition  is  as  safe  for  men  in  athletics  as  for  men  not  accustomed  to 
vigorous  exercise."  The  energy  value  of  the  daily  diet  was  on  an  average  not  far 
from  2,500  calories. 

One  of  the  interesting  points  discussed  by  the  author  has  to  do  with  the  bodily 
output  of  uric  acid.  From  the  investigations  as  a  whole  it  appeared  that  "we  can 
greatly  diminish  the  output  of  uric  acid  by  simply  restricting  the  extent  of  proteid 
katabolism,  through  reduction  in  the  amount  of  proteid  food." 
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The  following  are  cited  from  the  author's  general  conclusions:  "On  matters  of 
diet  every  man  slmuM  lie  a  law  unto  himself,  using  judgmenl  and  knowledge  to  the 
liest  of  his  ability,  reinforced  by  his  own  personal  experiences.     Vegetarianism  may 

have  its  virtues,  as  too  great  indulgence  in  flesh  f Is  may  have  its  serious  side,  but 

there  would  seem  to  be  no  sound  physiological  reason  for  the  complete  exclusion  of 
any  one  class  of  food  stuffs,  under  ordinary  conditions  of  life." 

"Confining  our  conclusions  to  general  statements,  it  may  be  said  that  our  results, 
obtained  with  a  great  diversity  of  subjects,  justify  the  conviction  that  the  minimal 
proteid  requirement  of  the  healthy  man  under  ordinary  conditions  of  life  is  far  below 
the  generally  accepted  dietary  standards,  and  far  below  the  amounts  called  for  by 
the  acquired  taste  of  the  generality  of  mankind.  Expressed  in  different  language,  the 
amount  of  proteid  or  albuminous  food  needed  daily  for  the  actual  physiological  wants 
of  the  body  is  not  more  than  one-half  that  ordinarily  consumed  by  the  average  man. 
Body  weight  (when  once  adjusted  to  the  new  level),  health,  strength,  mental  and 
physical  vigor,  and  endurance  can  be  maintained  with  at  least  one-half  of  the  proteid 
food  ordinarily  consumed;  a  kind  of  physiological  economy  which,  if  once  entered 
upon  intelligently,  entails  no  hardship,  but  brings  with  it  an  actual  betterment  of 
the  physical  condition  of  the  body.  .   .   . 

"Physiological  economy  in  nutrition  means  temperance,  and  not  prohibition.  It 
means  full  freedom  of  choice  in  the  selection  of  food.  It  is  not  cereal  diet  nor  vege- 
tarianism, but  it  is  the  judicious  application  of  scientific  truth  to  the  art  of  living, 
in  which  man  is  called  upon  to  apply  to  himself  that  same  care  and  judgment  in 
the  protection  of  his  bodily  machinery  that  he  applies  to  the  mechanical  products 
of  his  skill  and  creative  power.  Food  requirements  must  of  necessity  vary  with 
changing  conditions,  but  with  due  recognition  of  this  fundamental  principle,  all  the 
results  so  far  obtained  in  this  investigation,  with  a  great  variety  of  persons,  point  to 
the  conclusion  that  the  real  demands  of  the  body  for  proteid  food  do  not  exceed  50 
per  cent  of  the  amount  generally  consumed.  .  .  . 

"Further,  the  total  consumption  of  food  by  the  average  individual,  nonnitroge- 
nous  as  well  as  nitrogenous,  is  considerably  greater  than  the  real  needs  of  the  body 
demand,  although  here  we  must  give  closer  heed  to  the  varying  requirements  of  the 
body  incidental  to  varying  degrees  of  activity.  The  man  whose  work  is  mainly  men- 
tal has  no  real  need  for  high  fuel  values  in  his  daily  ration.  For  such  a  man,  a  high 
potential  energy  in  the  daily  intake  of  food  is  an  incubus  and  not  a  gain.  Body  equi- 
librium can  be  maintained  on  far  less  than  3,000  calories  per  day  by  the  brain 
worker.   .   .   . 

"  Moreover,  as  our  experiments  have  clearly  indicated,  even  the  man  who  is  called 
upon  to  perform  considerable  physical  work  has  no  apparent  need  for  a  fuel  value 
in  his  food  of  3,000  calories  per  day.  No  doubt,  the  man  who  works  at  hard  labor 
for  10  or  12  hours  a  day  will  require  a  larger  intake  of  fats  and  carbohydrates,  suffi- 
cient to  yield  even  more  than  3,000  calories,  but  this  is  not  true  of  the  moderate 
worker,  nor  of  the  average  man  whose  work  is  in  large  measure  mental  rather  than 
physical." 

Studies  of  the  food  of  Maine  lumbermen,  C.  D.  Woods  and  E.  R.  Maxsfield 
(  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  149,  pp.  60,  j)ls.  2). — Five  dietary 
studies  and  6  digestion  experiments  were  carried  on  in  Maine  lumber  camps  during 
the  winter  season  when  the  men  were  engaged  in  severe  manual  labor. 

On  an  average  the  diet  furnished  182  gm.  protein,  337  gm.  fat,  and  812  gm.  carbo- 
hydrates, the  fuel  value  being  6,995  calories.  The  cost  per  day  was  23.5  cts.  The 
large  amounts  of  food  eaten  are  attributed  in  great  measure  to  the  severe  work  in  the 
open  air  and  the  cold  to  which  the  men  were  exposed.  The  diet  was  very  simple  in 
character,  one  of  the  principal  articles  being  baked  beans.  Bread,  cakes  of  various 
sorts,  some  vegetables,  and  fruit  were  also  eaten  with  more  or  less  meat  and  fish. 
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In  the  digestion  experiments  the  results  obtained  with  the  different  subjects  were, 
on  the  whole,  very  uniform.  On  an  average  85.3  per  cent  of  the  protein,  97.4  per 
cent  nf  the  fat,  98  per  cent  of  the  carbohydrates,  and  88.4  per  cent  of  the  ash  of  the 
fond  were  digested,  and  92.6  per  cent  of  the  energy  of  the  diet  was  made  available. 

Considered  as  a  whole,  the  results  agree  quite  closely  with  the  average  values 
obtained  in  a  large  number  of  American  experiments  made  under  widely  varying 
circumstances.  The  authors  note  that,  as  has  been  observed  in  other  experiments, 
when  corrections  for  metabolic  products  obtained  by  the  pepsin  method  are  intro- 
duced, the  coefficients  of  digestibility  of  protein  are  higher  than  when  the  corrections 
are  obtained  by  the  ether,  alcohol,  and  limewater  method.  In  both  cases  the  cor- 
rected values  are  higher  than  those  not  c<  irrected.  During  the  digestion  experiments 
it  was  found  that  animal  foods  furnished  from  about  33  to  50  per  cent  of  the  protein 
and  from  about  20  to  nearly  50  per  cent  of  the  energy  of  the  diet.  Baked  beans  fur- 
nished from  20  to  33  per  cent  of  the  total  protein  and  from  10  to  14  per  cent  of  the 
total  energy  of  the  diet. 

Dietary  studies  at  the  Government  Hospital  for  the  Insane,  Washington, 
D.  C,  II.  A.  Pratt  and  R.  D.  Milner  (  U.  S.  Dept.  Agr.,  Office  of  Escperimeni  Stations 
Bid.  150,  pp.  170,  pis.  2). — The  investigations  reported  cover  22  dietary  studies  with 
patients  and  4  with  officers  and  attendants  at  the  Government  Hospital  for  the 
Insane. 

In  the  case  of  the  patients  the  food  eaten  on  an  average  furnished  90  gm.  protein 
and  2,704  calories  of  energy  per  man  per  day.  In  the  case  of  the  employees  studied, 
the  average  diet  furnished  123  gm.  protein  and  3,968  calories  of  energy.  These 
amounts  agree  fairly  well  with  the  commonly  accepted  dietary  standards  for  men  per- 
forming similar  amounts  of  work,  and  with  wdiat  has  been  found  in  other  institutions. 
During  this  investigation  much  attention  was  paid  to  recording  data  concerning  waste 
and  suggestions  were  made  for  lessening  the  waste  and  improving  the  diet. 

"Waste  can  not  be  entirely  avoided;  more  or  less  is  inevitable;  but  it  can  be  kept 
at  a  minimum.  It  is  possible,  even  in  large  institutions,  to  provide  for  the  utilization 
of  food  so  that  the  losses  shall  be  small.  This  can  be  accomplished  by  a  better  under- 
standing of  the  nutritive  values  of  different  foods  and  of  the  demands  of  people  for 
nourishment,  and  by  improvements  in  the  methods  of  preparing,  cooking,  and  serv- 
ing the  food.  Under  such  conditions  it  would  be  possible  to  provide  a  palatable, 
attractive,  and  nutritious  diet  at  minimum  cost.  That  reduction  of  cost  was  possible 
was  demonstrated  in  the  course  of  the  studies  here  reported.  .  .  . 

"These  investigations  are  interesting  as  affording  data  for  use  in  determining  diet- 
ary standards  and  also  have  a  decided  practical  value,  since  the  knowledge  gained 
by  a  study  of  food  conditions  made  it  possible  to  suggest  improvements  in  the  insti- 
tution diet  which  were  immediately  carried  out,  with  the  result  that  a  considerable 
saving  was  possible  without  in  any  way  lowering  the  quality  of  the  diet." 

In  general,  it  was  found  that  the  food  provided  at  the  institution  studied  was 
abundant,  of  good  quality,  and  well  prepared  and  served.  A  brief  account  of  this 
investigation  has  already  been  noted  (E.  S.  R.,  15,  p.  703). 

Cost  of  living  and  retail  prices  of  food  (  U.  8.  Dept.  Com.  and  Labor,  Ann.  Rpt. 
Cornr.  Labor,  IS  (1903),  pp.  8G5,  charts  2). — The  present  paper  contains  articles  on 
the  cost  of  living  and  on  the  retail  prices  of  foods  in  the  United  States. 

Cost  of  living  (pp.  13-631). — The  statistics  on  the  cost  of  living  presented  herewith 
are  based  upon  data  gathered  in  25,440  families  representing  124, 108  persons  living 
in  the  principal  industrial  centers  of  33  States,  including  the  District  of  Columbia. 
In  the  case  of  2,567  families  the  data  are  presented  in  full,  as  there  are  reasons  for 
believing  that  in  these  cases  the  data  were  especially  satisfactory.  These  investiga- 
tions have  been  previously  noted  from  a  brief  summary  (E.  S.  R.,  15,  p.  493). 

Retail  pi-ices  of  food  (pp.  633-853). — The  statistics  presented  are  based  on  a  total  of 
5,302  schedules  or  statements  of  prices  secured  from  814  retail  merchants  for  the  years 
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1890  to  1902,  and  5,293  schedules  from  811  merchants  for  the  year  1903.  The  region 
covered  by  the  investigation  was  the  same  as  in  the  case  of  the  study  of  the  cost  of 
living. 

Wholesale  prices  in  the  United  States,  1890  to  1903,  G.  W.  W.  Hanger 
(  U.  S.  Dept.  Com.  and  Labor,  Hunan  of  Labor  Bui..  54,  /'/'■  1165-1190,  charts  19). — 
Data,  largely  in  the  form  of  charts,  are  given  regarding  the  relative  prices  of  farm 
products,  foods,  fuel,  and  lighting  materials,  and  other  commodities  for  the  period 
mentioned,  the  data  here  presented  being  illustrative  of  that  compiled  for  the  exhibit 
of  the  Bureau  of  Labor  at  the  Louisiana  Purchase  Exposition. 

The  functions  and  uses  of  food,  C.  F.  Langworthy  (  U.  S.  Dept.  Ayr.,  Office  of 
Experiment  Stations  Circ.  f6,  rev.  ed.,  pp.  10). — Using  data  which  have  accumulated 
since  the  circular  was  first  published  (E.  S.  R.,  13,  p.  476),  the  material  presented 
has  been  revised. 

Ground  coffee,  T.  Macfarlane  {Lab:  Inland  Rev.  Dept.,  <  'anada,  Bui.  100,  pp.  7). — 
Of  75  samples  of  ground  coffee  collected,  19  were  found  to  be  adulterated,  and  8  were 
doubtful,  while  in  the  case  of  3  samples  the  adulteration  was  declared. 

Tea,  A.  McGill  (  Lab.  Inland  Rev.  Dept.,  <  'anada,  Bui.  99,  pp.  8). — A  large  number 
of  samples  of  tea  were  examined  and  all  were  found  to  be  genuine. 

The  marmalade  industry,  II,  E.  Hotter  (Ztschr.  Landw.  Versuchsw.  Oesterr.,  7 
(1904),  No.  10,  pp.  689-724). — Continuing  earlier  work  (E.  S.  R.,  15,  p.  257),  the 
making  of  jam  and  similar  products  on  a  commercial  scale  is  discussed.  Analyses  of 
a  large  number  of  jams,  marmalades,  and  similar  products  are  reported. 

Proposed  regulations  governing  the  labeling  of  imported  food  products, 
H.  W.  Wiley  (U.  S.  Dept.  Agr.,  Bureau  of  Chemistry  Circ.  21,  pp.  2). — The  proposed 
regulations  of  the  Bureau  of  Chemistry  are  given  regarding  the  labeling  of  goods 
designed  for  import  into  the  United  States,  containing  sulphate  of  copper  or  anilin 
dyes,  as  well  as  the  regulations  for  such  foods  as  are  prepared  in  oil  or  packed  in  oil. 

Briefly  speaking,  the  regulations  insist  that  the  use  of  copper  sulphate  or  added 
coloring  matter  shall  be  plainly  declared  on  the  label,  and  that  in  the  case  of  goods 
prepared  with  oil  the  kind  of  oil  used  shall  be  plainly  stated. 

National  Association  of  State  Dairy  and  Food  Departments  (Jour.  Proc. 
Ann.  Conv.  Nat.  Assoc.  Stale  Dau~y  and  Food  Depts.,  7  (1903),  pp.  588,  figs.  43).—  This 
volume  includes  the  proceedings  of  the  seventh  annual  convention  of  the  Associa- 
tion of  State  Dairy  and  Food  Departments,  held  at  St.  Paul,  Minn.,  a  compilation  of 
the  dairy  and  food  laws  of  several  States  and  Territories,  with  United  States  Supreme 
Court  decisions  thereon,  also  rulings,  tables  of  standards  adopted  by  the  State  and 
Government  Commission,  and  a  number  of  papers  and  addresses  presented  at  the 
association  meeting. 

International  catalogue  of  scientific  literature.  Q, — Physiology  (Internat. 
Cat.  Sci.  Lit,  1904,  pts.  1,  pp.  VIII-\-620;  2,  pp.  621-1360).— -In  this  volume  of  the 
international  catalogue,  issued  by  the  Royal  Society  of  London,  the  bibliography  of 
physiology,  including  experimental  psychology,  pharmacology,  and  experimental 
pathology,  is  continued,  part  1  being  the  author  catalogue  and  part  2  the  subject 
catalogue.  The  present  volume,  the  manuscript  of  which  was  completed  September, 
1903,  is  similar  in  scope  and  plan  to  those  already  issued  (E.  S.  R.,  15,  p.  390). 

ANIMAL  PRODUCTION. 

Glycogen  formation  and  the  rational  feeding  of  sugar,  J.  Alquier  and  A. 
Drouineau  {Ann.  Sci.  Agron.,  2.  ser.,  1903,  I,  Nos.  2,  pp.  246-320;  3,  pp.  321-328; 
1903,  II,  Nos.  1,  pp.  45-160;  2,  pp.  161-198,  226-287;  3,  pp.  334~468;  1904,  I,  Nos.  1, 
pp.  124-160;  2,  pp.  161-271;  3,  pp.  358-375;  1904,  II,  Nos.  1,  pp.  98-160;  2,  pp.  161- 
209,  figs.  30). — An  exhaustive  discussion  of  the  carbohydrates  which  occur  in  the 
body,  their  formation,  structure,  function,  and  use,  cleavage,  sugar  as  a  food  for 
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man.  sugar  and  molasses  for  different  kinds  of  farm  animals,  and  related  topics. 
Sugar  beets  and  other  materials  which  are  sources  of  sugar  are  spoken  of,  and  investi- 
gations are  summarized.  The  feeding  experiments  which  have  been  reported  by 
numerous  investigators  are  also  summarized  and  discussed,  the  article  as  a  whole 
constituting  an  exhaustive  digest  and  critical  discussion  of  the  subject  of  sugar  in  its 
relation  to  the  diet  and  to  the  feeding  of  farm  animals.  Some  investigations  carried 
on  by  the  authors  are  also  included. 

The  effect  of  sugar  and  molasses  on  the  time  food  is  retained  in  the  intestinal  tract 
was  studied  with  horses.  Coloring  matter  was  given  with  the  ration  and  the  feces 
were  identified  in  much  the  same  manner  as  when  colored  with  lampblack  in  experi- 
ments with  man.  Feces  from  a  normal  ration  were  observed  1.'7  hours  after  it  was 
taken;  from  a  ration  with  sugar.  L'7  to  l'S  hours,  and  from  a  ration  with  an  equivalent 
amount  of  molasses.  16  hours.  In  other  words,  the  molasses  hastened  the  passage 
of  the  food  through  the  digestive  tract. 

On  the  basis  of  personal  observation  and  a  summary  of  available  data,  the  authors 
speak  of  the  successful  use  of  molasses  and  sugar  in  the  ration  of  the  horses  of  one  of 
the  large  Paris  cab  companies.  Molasses  i^  regarded  as  a  very  valuable  feed.  Other 
data  regarding  its  satisfactory  use  in  horse  feeding  are  summarized,  including  data 
obtained  with  race  hors  - 

The  effect  of  molasses  on  the  production  of  milk  and  butter  is  one  of  the  subjects 
considered,  and  a  large  amount  i  if  experimenting  on  tins  topic  has  been  collected.  The 
authors*  general  conclusion  is  favorable  to  the  use  of  sugar  and  molasses  a-  foods  and 
feeding  stuffs. 

Concerning  the  formation  of  sugar  from  leucin,  J.  T.  Halsey   [Amer.  J 
Physiol.,  10   [1904K  No.   5,    i  .  —  Although  the  experiments  reported,  in 

the  author's  opinion,  do  not  warrant  final  conclusions,  he  believes  that  they  indicate 
that  pure  leucin  fed  to  dogs  which  had  been  given  phlorhizin  is  not  changed  into 
sugar.  "There  still  remains  the  possibility  that  the  leucin-complex,  as  it  exists  in 
proteid,  may  lie  concerned  in  the  formation  of  sugar,  or  that  when  leucin  is  fed  with 
the  other  end  products  of  digestion  ...  it.  together  with  some  other  substance  or 
substances,  plays  a  role  in  the  synthesis  of  sugar."' 

Experiments  on  the  active  substances  of  organs  and  tissues.  A.  PrGLiESE 
J     /•.    Physiol,   et  Path.  Grn..  6   (1904  ■  A"o.  2,  p\  .  dgms.  3). — Experiments 

with  the  saline  extracts  of  organs  and  tissues  are  recorded,  the  method  of  isolating 
the  active  substances  being  described  as  well  as  the  chemical  and  physiological 
character  of  the  bodies  thus  extracted.  According  to  the  author  the  anticoagulating 
action  of  the  extracts  of  animal  tissues,  prepared  by  the  method  which  he  described, 
is  due  essentially  to  a  substance  which  is  precipitated  when  the  solution  is  made 
alkaline. 

The  urine  and  the  metabolism  of  herbivora,  E.  Sai.kow->ki  (Ztschr.  Physiol. 
Chem.,  42  (1904),  No.  •■'■  PP-  213-250). — The  principal  questions  studied  were  the 
occurrence  of  allantoin  and  the  estimation  of  indican. 

Chemical  composition  of  Jerusalem  artichokes,  P.  Behbknd  i  Ztschr.  Spiritm- 
ind.,1904,  June;  B  .  M  -.  Off.  Renseignemenls  Agr.,  S  (1904),  No.8,pp.  922-924).— 
The  uses  of  Jerusalem  artichoke  tubers  for  the  production  of  alcohol  and  for  feeding 
farm  animals  are  spoken  of. 

Job's  tears    To  ir.  Jamaica  Ag  .   s  No.  10,  p.  4r>4) ■ — An  analysis  of 

Job's  tears  is  quoted  and  the  nutritive  value  of  tins  grain  discussed. 

A  plan  for  the  improvement  of  American  breeding  stock.   G.  M.  Rommel 

U.  S.  Dept.  -1     ..  Bureau  of  Animal  Industry  Rpt.  1903,  pp.  316-825;  Ore.  62,  pp. 

16-   .  '  . — The  importance  of  improving  breeding  stock  and  the  need  of  systematic 

investigations  along  this  line  by  the  Department  of  Agriculture  are  spoken  of.     Such 

work   would   necessarily   include,    as   is   pointed    out.    attempts   to   secure  a  more 

econom'cal  carcass,  more  efficient  work,  greater  speed,  beauty,  and  general  useful- 
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ness,  and  higher  prepotency  and  fertility  in  breeding  stock.  Attention  is  called  to 
the  need  of  controlling  and  regulating  the  importation  of  breeding  animals. 

State  stock  breeders'  associations,  G.  M.  Rommel  (  U.  S.  Dept.  Agr.,  Bureau  of 
Animal  Industry  Bui.  64,  j>i>.  53). — The  State  stock  breeders'  associations  may-  be 
divided,  the  author  notes,  into  2  groups,  educational  and  protective,  and  abstracts 
are  given  of  the  constitutions  of  the  societies  which  exist  in  different  States,  as  well 
as  specimen  constitutions  of  live-stock  associations.  The  officers  and  management, 
membership,  meetings,  and  revenue  of  the  educational  associations  are  also  spoken  of. 

The  growth  of  the  cattle  industry  of  Cuba,  I.  D.  Lopez  (  U.  S.  Dept.  Agr., 
Bureau  of  Animal  Industry  Rpt.  inc.:,  p/,.  312-315). — The  possibilities  of  cattle  growing 
in  Cuba  are  briefly  spoken  of  and  recent  statistics  are  given  regarding  the  number  of 
cattle  slaughtered  for  food  in  the  island,  and  also  regarding  the  importation  of  cattle. 

According  to  the  author's  computations  the  consumption  of  beef  in  Cuba  in  1902 
was  43.07  lbs.  per  capita,  of  pork  6.82  lbs.,  while  the  consumption  of  mutton  was 
only  0.9  lb.  per  100  inhabitants.  Attention  is  called  to  the  fact  that  the  killing  of 
cows,  except  those  which  are  known  to  be  barren,  is  prohibited,  a  measure  which 
protects  the  cattle  industry. 

Feeding  trials  with  Devon,  Sussex,  Hereford,  and  Shorthorn  steers,  M.  J. 
R.  Dunstan  (Jour.  Southeast.  Agr.  Col.,  Wye,  1904,  No.  13,  pp.  43-45). — A  feeding 
test  with  2  steers  of  each  of  the  following  breeds:  Devon,  Sussex,  Hereford,  and 
Shorthorn,  is  very  briefly  reported.  The  Sussex  and  Hereford  steers  were  fed  at  a 
profit,  the  others  at  a  loss.  Considering  the  test  as  a  whole  there  was  a  total  net 
loss  of  $1.62. 

Students'  aid  to  judging  live  stock,  II,  T.  R.  Robinson  and  K.  J.  J.  Macken- 
zie (Jour.  Southeast.  Ayr.  Col.,  Wye,  1904,  No.  13,  pp.  55-63,  figs.  2). — Data  regarding 
sheep  and  pigs  are  summarized  with  special  reference  to  students'  needs. 

Dried  beet  pulp  and  dried  molasses-beet  pulp  for  fattening  sheep,  R.  S. 
Shaw  (Michigan  Sta.  Bui.  220,  pp.  43-50,  pi.  1) . — The  value  of  dried  beet  pulp  and 
molasses-beet  pulp  was  studied  with  5  lots  of  18  lambs  each,  the  experimental  period 
covering  85  days. 

Lots  2,  3,  and  5  were  fed  beet  pulp  with  different  proportions  of  mixed  grain,  lot 
4  molasses-beet  pulp  with  grain,  and  lot  1  grain.  All  the  lots  were  fed  clover  hay. 
The  gains  ranged  from  0.329  lb.  per  head  per  day  with  lot  3  (dried  beet  pulp,  bran, 
and  linseed  meal  4:2:1),  to  0.348  lb.  with  lot  2  (corn,  bran,  and  linseed  meal  4:2: 1 
with  beet  pulp).  In  the  case  of  this  lot  the  gain  was  most  cheaply  made,  costing 
3.84  cts.  per  pound.  The  most  expensive  gain,  4.88  cts.  per  pound,  was  noted  with 
lot  1  (corn,  bran,  and  linseed  meal  4:2: 1). 

As  regards  palatability,  the  author's  observations  led  him  to  conclude  that  sheep 
generally  prefer  the  dried  molasses-beet  pulp  to  the  dried  beet  pulp.  Analyses  of 
both  materials  are  reported. 

The  lambs  were  sheared  before  slaughtering,  the  fleece  ranging  from  6.08  lbs.  with 
lot  1  (corn,  bran,  and  linseed  meal)  to  7.11  lbs.  with  lot  5  (dried  beet  pulp  and 
linseed  meal  3: 1).  Little  difference  was  observed  in  the  dressed  weight  of  the  differ- 
ent lots,  which  was  about  52  per  cent  in  every  case.  Other  data  were  also  recorded. 
Considering  the  test  as  a  whole,  the  average  calculated  profit  was  $1.18  per  head. 

In  earlier  tests,  which  are  briefly  reported,  15  wethers  on  grain  and  clover  hay 
gained  256  lbs.  in  40  days,  the  cost  of  a  pound  of  gain  being  7.87  cts.  The  same 
number  fed  grain  with  dried  beet  pulp  about  3:2  and  clover  hay  gained  275.3  lbs., 
at  a  cost  of  6.35  cts.  per  pound.  In  each  ease  2.48  lbs.  of  concentrated  feed  and  1.41 
lbs.  of  hay  were  eaten  per  head  daily. 

In  a  similar  test  with  2  lots  of  10  lambs  each  the  total  gain  for  the  lot  fed  grain 
was  160.3  lbs.,  and  the  cost  of  a  pound  of  gain  5.33  cts.  On  the  grain  and  dried 
beet  pulp  ration  the  total  gain  was  140.6  lbs.,  and  the  cost  of  a  pound  of  gam  5.29  cts. 
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In  the  case  of  both  lots  the  concentrated  feed  eaten  was  1.9  lbs.  per  day.  With  the 
grain  ration  the  clover  hay  eaten  was  1.42  lbs.,  and  with  the  beet-pulp  ration  1.39  lbs. 

From  the  investigations  reported  the  following  conclusions  are  drawn:  "These 
tests  seem  to  indicate  that  both  dried  beet  pulp  and  dried  molasses-beet  pulp  are 
possessed  of  feeding  values  comparing  very  favorably  with  corn.  Grain  mixtures 
containing  dried  beet  pulp  produce  more  mutton  at  less  cost  than  similar  amounts  of 
grain  mixtures  alone.  Dried  molasses-beet  pulp  possesses  a  somewhat  higher  feed- 
ing value  than  dried  beet  pulp,  but  in  this  experiment  the  difference  was  not  great 
enough  to  offset  the  difference  in  price." 

Corn  meal,  middlings,  and  separator  skim  milk  for  fattening-  pigs,  E.  L. 
Shaw  (New  Hampshire  Sta.  Bui.  113,  pp.  139-143). — Twenty  uniform  Yorkshire  pigs 
were  divided  into  4  lots  of  5  animals,  each  containing  both  sows  and  barrows.  In 
the  first  60  days  lots  1  and  3  were  fed,  respectively,  corn  meal  and  wheat  middlings, 
the  grain  being  mixed  with  separator  skim  milk  in  the  proportion  of  1:4.  Lots  2 
and  4  were  fed  respectively  the  same  grains  mixed  with  water.  At* the  close  of  this 
period  lots  1,  2,  and  4  were  fed  for  an  additional  period  of  60  days,  to  fatten  them 
for  market,  corn  meal  and  skim  milk,  and  lot  3  corn  meal  and  middlings  1:1,  with 
skim  milk. 

During  the  first  period  the  gains  ranged  from  0.273  lb.  per  head  per  day  on  mid- 
dlings alone  to  1.27  lbs.  on  corn  meal  and  skim  milk.  The  greatest  range  in  feed 
consumed  per  pound  of  gain  and  in  the  cost  of  feed  per  pound  of  gain  was  also  noticed 
with  these  2  lots,  the  feed  per  pound  of  grain  ranging  from  3.39  lbs.  on  corn  meal  to 
7.86  on  middlings,  and  the  cost  from  4.32  ets.  for  the  corn  meal  to  9.43  cts.  for  the 
middlings. 

In  the  period  on  corn  meal  v.  corn  and  middlings  the  smallest  gain,  0.52  lb.  per 
head  per  day,  was  made  with  the  lot  fed  the  mixed-grain  ration.  This  lot  also 
required  the  largest  amount  of  feed  per  pound  of  gain,  5.82  lbs.,  at  the  highest  cost. 
7.64  cts.  The  greatest  and  most  economical  gain  was  made  by  one  of  the  lots  fed 
corn  meal  and  skim  milk.  It  amounted  to  1.49  lbs.  per  head  per  day,  this  gain 
requiring  3.36  lbs.  of  feed  per  pound  of  gain  at  a  cost  of  4.29  cts. 

Considering  the  test  as  a  whole,  there  was  an  average  gain  of  10.1  lbs.  in  favor  of 
the  barrows  as  compared  with  the  sows.     The  author's  conclusions  follow: 

"The  pigs  receiving  corn  meal  and  separator  skim  milk  were  the  most  hearty 
feeders  and  made  the  best  gains. 

"The  cost  per  pound  of  gain  was  over  2  cts.  cheaper  where  skim  milk  was  fed  with 
corn  meal  and  middlings.  Corn  meal  produced  much  better  gains  and  at  a  cost  of 
2.93  cts.  cheaper  than  middlings. 

"During  the  entire  experiment  the  barrows  made  the  better  gains.  The  cost  per 
pound  of  gain  increased  with  the  age  of  the  pigs." 

Pigs  (Jour.  Jamaica  Agr.  Soc,  8  (1904) ,  No.  10,  p.  422). — Brief  notes  regarding  the 
/elation  of  live  to  dressed  weight  and  a  summary  of  data  showing  that  the  amount 
jf  feed  required  per  pound  of  gain  increased  with  age. 

Bacon  curing  on  the  farm,  L.  M.  Douglas  ( 11.  H.  Dept.  Agr.,  Bureau  of  Animal 
Industry  Rpt.  1903,  pp.  371-376,  figs.  ,2). — English  bacon  curing,  especially  the  Wilt- 
shire method,  is  described,  the  article  being  reprinted  from  the  Farmer  and  Stock- 
breeder Yearbook  for  1904. 

Reindeer  and  caribou,  C.  C.  Georgeson  (  U.  8.  Dept.  Agr.,  Bureau  of  Animal 
Industry  Rpt.  1903,  pp.  377-390,  pis.  7;  Circ.  55,  pp.  377-390,  pis.  7) .  —A  historical 
account  of  the  introduction  of  domestic  reindeer  into  Alaska,  together  with  a  discus- 
sion of  the  importance  of  these  animals  for  food  and  for  draft  purposes,  the  need  of 
improving  the  breed,  diseases,  and  other  topics. 

"The  zone  of  the  usefulness  of  the  reindeer  lies  wholly  outside  that  in  which  agri- 
culture is  possible.  It  lives  chiefly  on  the  lichen  and  herbage  indigenous  to  the 
region  where  no  agricultural  plants  will  grow.     It  will  not  thrive  in  the  warmer 
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regions  where  agriculture  is  practicable,  and  it  can  not  live  on  the  kind  of  forage 
which  we  feed  to  cattle  and  horses.  Wherever  the  ground  can  be  cultivated  its 
place  will  be  taken  by  the  horse  and  ox.  But  it  is  by  far  the  most  useful  animal 
for  the  region  north  of  the  agricultural  belt.  It  is  the  means  of  transmuting  a  vast 
amount  of  vegetation  into  meat  and  skins  necessary  to  the  support  of  the  Eskimos." 

The  Government's  importation  of  camels:  A  historical  sketch,  C.  C.  Carroll 
(U.  S.  Dept.  Agr.,  Bureau  of  Animal  Industry  Rpt.  1903,  pp.  391-409;  Circ.  53,  pp. 
391-409). — A  detailed  account  is  given  of  the  attempts  which  were  made  by  the 
United  States  Government  from  about  the  middle  of  the  nineteenth  century  and  later 
to  introduce  camels  into  the  southwestern  United  States.  A  number  of  importations 
were  made  and  the  results  obtained  were  fairly  promising.  Attention  is  also  drawn 
to  the  reasons  which  led  to  the  final  sale  of  the  herd  and  the  decline  of  interest  in 
the  project. 

The  poultry  and  egg  industry  of  leading  European  countries,  A.  Fossum 
(  U.  S.  Dept.  Ayr.,  Bureau  of  Animal  Industry  Bui.  65,  pp.  79).— Statistical  and  other 
information  is  given  regarding  the  number  of  poultry  and  the  poultry  and  egg  indus- 
try in  the  principal  European  countries,  attention  being  paid  particularly  to  cooper- 
ative poultry  societies.  In  the  appendixes  the  author  gives  the  rules  governing  the 
Society  for  Poultry  Breeding  in  Denmark,  the  Society  for  the  Promotion  of  Poultry 
Breeding  in  Denmark,  the  Society  for  Profitable  Poultry  Breeding,  and  the  Danish 
Cooperative  Egg  Export  Society. 

Imports  of  meat,  meat  products,  eggs,  and  dairy  products  into  the  United 
Kingdom,  G.  F.  Thompson  ( U.  S.  Dept.  Agr.,  Bureau  of  Animal  Industry  Rpt.  1903, 
pp.  452-465). — Statistics  are  given  of  the  imports  into  Great  Britain  for  1901-1903, 
inclusive. 

Imports  and  exports  of  animals  and  animal  products,  J.  Roberts  ( U.  S. 
Dept.  Agr.,  Bureau  of  Animal  Industry  Rpt.  1903,  pp.  466-518). — An  extended  com- 
pilation of  statistical  data. 

Notes  for  preparing  carcass  pork,  veal,  and  dressed  poultry  for  market, 
J.  W.  Sandford  (Jour.  Agr.  and  Ind.  South  Australia,  7  (1904),  No.  12,  pp.  687, 
688). — Brief  directions  are  given  for  dressing  pork,  veal,  and  poultry  to  meet  the 
demands  of  the  local  market. 
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Home-grown  protein  as  a  substitute  for  purchased  feeds  and  tests  of  soil- 
ing crops,  C.  F.  Doane  (Maryland  Sta.  Bui.  98,  pp.  57-83). — Eight  feeding  experi- 
ments with  dairy  cows,  in  which  comparisons  were  made  of  leguminous  crops  and 
commercial  feeding  stuffs  as  a  source  of  protein,  are  reported.  Brief  notes  on  the 
culture  of  alfalfa  and  cowpeas  are  included. 

Alfalfa  hay  and  corn  meal  v.  corn  silage  and  mixed  grains. — A  ration  made  up  of 
silage  prepared  from  well-eared  corn  and  a  grain  mixture  consisting  of  3  lbs.  of  malt 
sprouts,  1  lb.  each  of  linseed  meal,  gluten  meal,  and  corn  chop  was  compared  with  a 
ration  of  alfalfa  hay  and  7  lbs.  of  corn  meal.  The  nutritive  ratios  were  respectively 
1:5.5  and  1:5.3.  The  test  included  15  cows  and  covered  2  periods  of  28  days  each. 
The  results  showed  a  considerable  difference  in  milk  production  in  favor  of  the 
alfalfa  ration. 

Alfalfa  hay  and  corn  silage  vnthout  grain. — Three  cows  previously  fed  on  corn  silage 
and  mixed  grains  were  fed  for  15  days  a  mixture  of  10  lbs.  of  alfalfa  and  20  lbs.  of 
corn  silage,  and  for  a  following  period  of  15  days  the  former  silage  and  grain  ration. 
Although  the  alfalfa  and  silage  ration  had  a  nutritive  ratio  of  1:5.5,  it  failed  to  give 
as  satisfactory  results  judged  from  the  yield  of  milk  as  the  silage  and  grain  ration. 
Apparently  some  concentrated  food  was  necessary. 
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Cowpea  hay  and  cowpea  silagi  as  feed  for  cows. — Comparative  tests  were  made  of 
cowpea  hay,  cowpea  silage,  coin  silage,  and  a  mixture  of  equal  parts  of  cowpea  and 
corn. silage  as  roughage  for  rows.  In  each  instance  a  nutritive  ratio  of  1:5.5  was 
approximated  by  means  of  varying  proportions  of  hominy  chop,  wheat  bran,  and 
gluten  meal.  Bach  ration  was  fed  to  ti  or  7  cows  for  30  days,  the  data  obtained 
during  the  last  •_'.">  days  of  this  period  being  compared  with  the  data  secured  during 
8  days  preceding  the  feeding  period. 

Cows  receiving  cowpea  hay  alone  showed  on  an  average  a  decrease  in  yield  of 
milk  of  1.1  lbs.  per  day,  while  cows  fed  corn  silage  showed  an  increase  of  0.7  1b., 
cows  fed  the  mixture  of  corn  and  cowpea  silage  an  increase  of  1.7  lbsT,  and  cows  fed 
cowpea  silage  alone  an  increase  of  1.9  H>s..  indicating,  on  the  whole,  that  cowpea 
silage  is  more  valuable  for  milk  production  than  corn  silage. 

'  tmparison  of  cowpea  silagi  with  corn  silage. — A  further  comparison  of  these  two 
kinds  of  silage  was  made  the  following  winter  when  a  better  quality  of  the  cowpea 
silage  was  available.  The  herd  wasdivided  into  two  lots  and  fed  each  kind  of  silage 
in  alternating  periods,  the  supplementary  grain  ration  used  being  uniform.  The 
results  are  considered  as  furnishing  satisfactory  proof  of  the  superiority  of  cowpea 
silage  over  corn  silage. 

Alfalfa  and  cowpeas  in  addition  to  enriching  the  soil  may.  therefore,  be  grown  for 
the  purpose  of  supplying  to  a  large  extent  if  not  entirely  the  protein  in  rations  for 

COWS. 

Comparison  of  rye  soiling  with  silage. — Rye  was  cut  and  fed  to  the  herd  for  one  week, 
the  results  showing  a  decided  decrease  in  the  yield  of  milk  as  compared  with  the 
previous  week  when  silage  was  fed.  The  grain  ration  was  the  same.  It  is  believed 
that  the  value  of  green  rye  has  been  much  overestimated. 

Comparison  of  rye  and  wheat  for  soiling  crops. — Green  rye  and  green  wheat  were  fed 
to  21  cows  in  successive  periods  of  15  days  each,  and  notwithstanding  the  tendency 
to  decrease  in  yield  due  to  advancing  lactation,  the  results  showed  an  average  daily 
gain  of  1  lb.  of  milk  per  cow  during  the  latter  period.  Wheat  is.  therefore,  believed 
to  be  more  valuable  than  rye  as  a  soiling  crop. 

Comparison  "f  soiling  and  pastun . — Ten  cows  were  fed  green  corn  for  one  week,  fol- 
lowing which  period  5  of  the  cows  were  continued  on  green  corn  and  5  turned 
on  a  luxuriant  grass  and  clover  pasture  for  35  days.  The  cows  changed  to  pasture 
increased  in  their  average  daily  yield  of  milk  from  15.8  to  17.2  lbs.,  and  the  cows  fed 
corn  continuously  decreased  from  15.3  to  14.9  lbs.,  making  a  difference,  therefore, 
of  l.s  11  >s.  of  milk  per  day  in  favor  of  the  pasture.  Some  advantages  of  soiling  over 
pasturing,  such  as  the  greater  quantity  of  feeds  obtained  per  acre,  and  consequently 
the  greater  number  of  cows  that  can  be  kept  on  a  given  area.  are.  however,  pointed 
out  in  connection  with  this  and  the  following  experiment. 

Comparison  of  dry  feed  and  pasture. — An  average  daily  gain  of  4.7  lbs.  of  milk  per 
cow  was  obtained  from  7  cows  by  pasturing  during  Mayas  compared  with  supplying 
dry  feed  during  April.  This  gain,  moreover,  was  accompanied  by  a  decrease  in  the 
amount  of  grain  consumed. 

Replacing  grain  with  alfalfa  in  a  ration  for  dairy  cows,  A.  M.  Soule  and 
S.  E.  Barnes  I  T>  nnei ssa  Sta.  !>»/.,  Vol.  XVII,  No.  4.  pp.  69-92,  figs.  8). — In  previous 
experiments  (  E.  S.  R.,  14,  p.  605)  it  was  found  that  cowpea  hay  could  be  substituted 
with  profit  for  a  part  of  the  cotton-seed  meal  or  wheat  bran  commonly  fed  to  cows. 
In  the  present  bulletin  similar  investigations  with  alfalfa  hay  are  reported. 

Twelve  cows  were  divided  into  3  groups,  one  of  which  was  fed  corn  silage,  wheat 
bran,  and  cotton-seed  meal:  one,  corn  silage,  alfalfa  hay.  and  cotton-seed  meal;  and 
one.  corn  silage,  alfalfa  hay,  and  wheat  bran.     The  feeding  period  was  4  months. 

Lot  1  consumed  21,376  lbs.  of  silage,  3,624  lbs.  of  wheat  bran,  and  1,207  lbs.  of 
cotton-seed  meal,  and  produced  7,521  lbs.  of  milk  and  439.05  lbs.  of  butter  fat.  Lot 
2  consumed  20,558  lbs.  of  silage,  3,638  lbs.  of  alfalfa  hay,  and  1,871  lbs.  of  cotton-seed 
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meal,  and  produced  7,689  lbs.  of  milk  and  124.89  lbs.  of  butter  fat     Lol  3  consumed 
16,139  lbs.  of  silage,  3,350  lbs.  of  alfalfa  hay,  and  3,725  lbs.  of  wheat  bran,  and  pro- 
duced 'i.414  lbs.  of  milk  and  .;47.'.i!)  lbs.  of  butter  fat.     Tin-  digestible  matter  con- 
sumed by  the  3  lots  for  the  production  of  a  gallon  of  milk  was,  respectively,  6.5 
and  7.9  lbs.,  and  for  the  production  of  a  pound  ol  butter,  11.3,  12.1,  and  14.7  lbs. 

From  these  results  it  is  concluded  that  1  lb.  of  cotton-seed  meal  could  be  replaced 
by  ahout  3  lbs.  of  alfalfa  hay,  and  1  lb.  of  wheat  bran  by  about  1.5  lbs.  of  alfalfa 
hay.  The  limit  of  this  substitution  will  depend  upon  the  individual  capacity  of  the 
animals  to  consume  the  hay.  It  is  stated  that  ordinarily  not  more  than  10  to  12 11 
hay  will  be  consumed  when  fed  with  silage,  but  that  this  amount  may  lie  increased  to  15 
to  20  lbs.  when  fed  without  silage.  In  this  experiment  the  favorable  results  follow- 
ing the  substitution  of  alfalfa  for  a  part  of  the  concentrates  were  attributed  in  a  large 
measure  to  the  feeding  of  these  materials  with  a  fine  quality  of  si  I   _ 

The  net  cost  of  producing  a  gallon  of  milk,  allowance  being  made  for  the  cost  of 
food  and  attendance  and  also  for  the  value  of  the  manure,  war-  7.1  cts.  i>>r  lot  I,  5.7 
for  lot  2,  and  8.2  for  lot  :;.  The  net  cost  fora  pound  of  butter  was.  respectively,  12.3, 
10.4,  and  15.3  cts.  From  the  standpoint  of  economic  production  the  best  results 
were,  therefore,  obtained  with  lot  2.  With  alfalfa  hay  at  $10per  ton  and  wheat  bran 
at  $20  the  saving  effected  by  substituting  alfalfa  for  wheat  bran  is  estimated  at  19.8 
cts.  per  100  lbs.  of  milk  and  $2.80  per  100  lbs.  of  butter. 

Comparing  the  present  with  the  earlier  experiment  it  was  found  that  when  cow- 
pea  hay  was  fed  under  the  most  favorable  conditions  a  gallon  of  milk  cost  5.2  cts. 
and  a  pound  of  butter  9.4  cts..  when  alfalfa  hay  was  fed  the  figures  were,  respectively, 
5.7  and  10.4  cts.  On  the  whole  the  results  would  seem  to  prove  that  in  localities 
where  cowpeas  grow  well  this  crop  may  be  economically  and  satisfactorily  substi- 
tuted for  wheat  bran,  and  in  localities  where  alfalfa  succeeds  better  this  crop  may 
be  nsed  with  about  equally  good  results. 

Feeding  experiments  with  cows,  C.  D.  Woods  [Maine  Sto.  Bid.  106,  i>[>.  122- 
126  \. — In  an  experiment  with  6  cows  a  comparison  was  made  of  soy  bean  and  corn 
silage  with  corn  silage  alone.  ^Yhile  the  results  are  not  considered  entirely  satis- 
factory, they  are  believed  to  indicate  that,  on  the  whole,  the  cows  did  practically  as 
well  on  corn  and  soy  bean  silage  with  1  lb.  less  grain  as  on  corn  silage. 

In  a  second  experiment,  a  comparison  was  made  between  a  proprietary  mixture 
known  as  Union  drains  and  a  grain  mixture  composed  of  wheat  bran,  cotton-seed 
meal,  and  linseed  meal,  the  latter  mixture  containing  a  little  more  protein  but 
fat  than  the  former.  Eighteen  animals  were  used  in  the  experiment  which  covered 
•'!  periods  of  1  week  each  with  intervening  periods.  The  experiment  was  not  con- 
sidered entirely  satisfactory  owing  to  a  change  of  milkers,  but  the  results  were 
believed  to  show  that  on  the  whole  the  proprietary  ration  was  better  for  milk  pro- 
duction than  the  oil  meal  and  bran  ration,  although  the  latter  was  the  less  expensive 
ration. 

Record  of  an  attempt  to  increase  the  fat  in  milk  by  means  of  liberal  feed- 
ing, H.  II.  \Yiv,  and  J.  A.  Foobd  [New  York  Cornell  Sla.  Bid.  222,  pp.  l^-4U.  figs. 
11 ). — The  private  herd  selected  for  the  investigations  reported  in  this  bulletin  con- 
sisted at  the  start  of  21  cows,  the  larger  number  of  which  were  comparatively  young 
and  in  the  same  stage  of  lactation.  The  herd,  which  was  located  on  a  farm  near 
Cornell  University,  had  had  a  history  of  insufficient  feeling  for  several  years. 

The  experiments  began  in  March,  1900.  For  1  lactation  period  the  cows  were 
kept  under  exactly  the  same  conditions  a-  before,  and  a  record  of  the  yield  and  fat 
content  of  milk  was  obtained.  Ten  of  the  cows  were  then  taken  to  the  University 
and  fed  liberally  for  2  lactation  periods,  at  the  close  of  which  the  7  cows  remaining 
of  this  number  were  returned  to  the  farm  from  which  they  were  obtained,  and  kept 
there  fora  fourth  lactation  period  under  conditions  practically  identical  with  those 
during  the  first  period. 
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I >ini liij:  the  Becond  lactation  period  of  the  experiment,  or  the  first  period  al  the 
university,  the  cows  were  fed  as  much  nutritious  and  easily  digestible  food  rich  in 
protein  as  they  would  readily  eat.  no  attention  being  paid  to  the  economy  of  produc- 
tion. During  the  following  period  at  the  university  the  cows  were  given  similar 
foods,  but  were  fed  with  an  idea  of  producing  milk  economically.  Records  of  the 
individual  cows  are  summarized  and  photographs  taken  in  different  years  are 
reproduced. 

The  following  table  gives  the  fat  content  of  the  milk  of  the  7  cows  remaining  in 
the  experiment  until  the  end,  the  firs!  and  fourth  periods  under  adverse  conditions 
on  the  farm  being  averaged  and  compared  with  the  average  of  the  second  and  third 
periods  of  liberal  feeding  at  the  university: 


Fat  content  of  the  milk  of  cows  insufficiently  and  liberally  fed. 


Fat  content  of  milk. 

Actual 

gain  under 

liberal 

feeding. 

Percentage 

Name  of  row. 

L'nder 

insufficient 

feeding. 

Under 
liberal 
feeding. 

gain  under 
liberal 
feeding. 

r  r  •' nt. 

Per  '•(  nl. 

Per  cent. 

Per  cent. 

4.91 

5.  -J  1 

0. 33 

6.7 

Patt  v 

4.-J6 

1.67 

.41 

9.6 

Pollv 

5. 95 

H.  08 

.13 

2.2 

Rena 

3. 55 

3.76 

.21 

5.9 

Rita 

3.91 

4.  25 

.34 

8.7 

Stella 

5. 01 

5.11 

.10 

2.0 

Tilda 

3.56 

3.79 

.23 

6.5 

Average  gain 

.  25 

5.9 



Each  cow ,  without  exception,  gave  richer  milk  on  liberal  rations,  the  percentage 
of  fat  being  increased  nearly  6  per  cent.  So  far  as  this  experiment  goes,  it  is  believed 
to  show,  therefore,  that  the  percentage  of  fat  in  milk  can  be  increased  by  more  and 
letter  food.  By  reference  to  the  fuller  data  it  is  pointed  out  that  the  greatest  increase 
in  fat  was  during  the  second  period,  and  that  in  the  third  period  there  was  a  marked 
reduction  and  in  the  fourth  it  was  even  lower  than  the  first  period.  Comparing  the 
fourth  with  the  first,  the  average  decrease  in  the  percentage  of  fat  for  the  7  cows 
taken  to  the  university  was  0.03  per  cent,  while  the  average  decrease  for  5  cows 
which  had  remained  continuously  on  the  farm  was  0.13  per  cent. 

While  incidental  to  the  main  purpose  of  the  experiments,  it  was  ascertained  that 
the  total  increased  production  of  milk  and  fat  due  to  liberal  feeding  amounted  to 
about  50  per  cent,  and  that  this  was  secured  economically  so  far  as  the  cost  of  the 
food  was  concerned. 

Investigations  on  the  influence  of  food  fat  and  some  other  food  constitu- 
ents upon  milk  production,  A.  Morgex,  C.  Berger,  G.  Fixgerlixg  et  al.  (Landw. 
Vers.  Sot.,  61  [1904),  Wo.  1-4-  pp.  1-884). — This  is  a  detailed  report  of  investigations 
with  sheep  and  goats  begun  in  1900  and  continued  for  4  years.  In  the  introduction 
some  of  the  more  recent  literature  is  reviewed,  and  at  the  conclusion  is  a  note  stating 
that  the  experiments  in  a  somewhat  modified  form  are  being  continued. 

The  experiments  with  sheep  included  2,  2,  7,  and  5 animals  in  successive  years,  and 
those  with  goats  1.  1.  ami  3  animals.  The  leading  idea  in  the  experiments  was  to 
compare  a  ration  nearly  free  from  fat  with  one  rich  in  fat.  as  it  was  believed  that  in 
this  way  any  influence  of  fat  would  be  more  certainly  manifested  than  by  the  com- 
parison of  a  normal  ration  with  one  made  excessively  rich  in  fat,  as  many  other  inves- 
tigators have  done.  In  some  instances  a  ration  was  used  which  contained  as  small  an 
amount  of  digestible  fat  as  0.05  gm.  per  kilogram  live  weight,  or  3  to  4  gm.  per  head 
dailv. 
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Such  a  ration,  extremely  poor  in  fat  but  which  was  found  adapted  to  the  experi- 
mental animals,  inasmuch  as  they  not  only  remained  in  good  condition  hut  gained 
in  live  weight,  was  not  favorable  to  milk  production.  The  substitution  of  a  thermi- 
cally  equivalent  quantity  of  fat  for  a  portion  of  the  carbohydrates  in  such  a  ration 
exerted  a  very  favorable  influence  upon  milk  production,  increasing  the  yield  of 
milk  and  milk  constituents  and  also   the  percentages  of  fat  and  milk  solids. 

The  substitution  of  protein  for  a  like  quantity  of  carbohydrates  in  the  ration  defi- 
cient in  fat  was  also  favorable  as  regards  milk  production,  but  was  without  influence 
on  the  fat  content  of  the  milk,  and  therefore  not  able  in  this  respect  to  take  the 
place  of  food  fat.  In  rations  deficient  in  fat  neither  carbohydrates  nor  protein  could, 
therefore,  be  substituted  satisfactorily  for  food  fat  furnished  in  quantities  of  0.5  to  1 
gm.  per  kilogram  of  live  weight. 

Increasing  the  food  fat  to  1.5  to  2  gm.  per  kilogram  live  weight  caused,  in  individual 
cases  only,  a  further  increase  in  the  production  of  milk  fat,  while  in  other  instances 
the  increase  was  without  influence  or  the  larger  quantity  was  even  of  less  value  than 
the  smaller  quantity.  It  is,  therefore,  concluded  that  from  0.5  to  1  gm.  of  fat  in  food 
per  kilogram  of  live  weight  is  apparently  sufficient  in  general  for  the  function  which 
food  fat  exerts  in  milk  production. 

The  experiments  are  belie  veil  to  furnish  additional  proof  to  the  generally  accepted 
view  that  food  fat  is  by  no  means  the  only  constituent  that  enters  into  the  formation 
of  milk  fat.  The  addition  of  either  peanut  oil  or  mutton  tallow  to  the  ration  defi- 
cient in  fat  increased  the  iodin  and  refractometer  numbers  of  the  milk  fat  to  normal 
figures  or  at  times  above.  The  two  fats  had  practically  the  same  effect  in  this 
respect. 

Food  from  which  the  fat  had  been  extracted,  but  to  which  fat  was  later  added  in 
the  forms  mentioned,  did  not  exert  the  same  influence  on  milk  production  as  a  normal 
ration  showing  the  same  composition,  which  difference  in  influence  is  attributed  to 
a  loss  of  certain  irritating  or  stimulating  substances  in  the  former  case.  In  some  of 
the  experiments  this  deficiency  was  very  nearly  overcome  by  the  addition  of  irritat- 
ing substances,  such  as  fennel,  anise,  or  hay  extract.  The  influence  of  irritating 
substances  in  the  absence  of  food  fat  was  less  marked  and  uncertain.  Such  sub- 
stances so  far  as  studied  had  no  influence  upon  the  properties  of  the  milk  fat. 

As  regards  live  weight  of  the  animals,  the  different  rations  showed  only  a  small 
but  varying  influence,  yet  taking  the  results  as  a  whole,  it  is  considered  clear  that 
the  food  deficient  in  fat  exerted  not  only  no  unfavorable  influence,  but  rather  a 
favorable  one  on  live  weight,  which,  in  view  also  of  the  fact  that  the  animals  were 
always  in  good  health,  showed  that  such  food  is  very  satisfactory  for  maintenance. 

The  principal  results  of  the  investigations  may  therefore  be  stated  as  follows:  To 
a  certain  extent  food  fat  exerts  an  invariably  favorable  influence  on  the  production 
of  milk  fat,  and  in  this  influence  fat  can  not  be  replaced  by  carbohydrates  or  pro- 
teids.  Moreover,  food  fat  appears  to  be  a  specially  favorable  material  for  the  forma- 
tion of  milk  fat.  In  the  food  of  dairy  animals  fat  can  not  therefore  be  omitted, 
while  for  the  maintenance  of  animals  it  may  be  a  more  nonessential  food  constituent. 

From  the  standpoint  of  practical  feeding,  the  experiments,  so  far  as  they  go,  show 
that  in  all  normal  rations  fat  is  entirely  sufficient  for  milk  production,  and  that  an 
addition  of  fat  and  materials  rich  in  fat  is  necessary  only  when  the  rations  are  com- 
posed of  Btraw,  roots,  or  other  materials  very  poor  in  fat.  The  manner  in  which 
food  fat  exerts  its  influence  is  discussed,  the  conclusion  being  drawn  that  like  other 
food  constituents  it  serves  merely  as  material  for  the  formation  of  milk,  but  is  for 
this  purpose  an  exceptionally  suitable  material,  perhaps  better  than  protein,  at  any 
rate  better  than  carbohydrates. 

In  these  experiments  irritating  substances,  such  as  fennel,  anise,  and  malt  sprouts, 
were  believed  to  have  exerted  no  favorable  influence  upon  digestion  and  a  favorable 
influence  directly  upon  the  cells  concerned  in  milk  secretion  only  in  cases  where 
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the  foods  were  previously  deficient  in  such  substances,  which  would  rarely  be  the 
case  in  practice. 

The  transformation  of  food  fat  into  milk  fat.  S.  Gogitidse    Ztschr.  Biol.,  45 

—  In  3  experiments  with  sheep  and  1  with  a  dbg 
linseed  oil  in  varying  quantities  was  fed  and  determinations  were  made  of  the  i<>ilin 
number  of  the  milk  fat  before,  during,  and  after  the  oil-feeding  period.  The  linseed 
oil  caused  a  rapid  increase  in  the  iodin  numbers,  which,  after  the  oil  was  withdrawn 
from  the  rations,  slowly  returned  to  the  normal.  As  much  as  33  per  cent  of  the 
constituents  of  the  linseed  oil  was  estimated  as  having  passed  directly  into  the 
milk  fat. 

ith  which  the  iodin  numbers  of  the  milk  fat  decreased  indicated 
that  a  portion  of  the  linseed  oil  had  been  transformed  into  body  fat  during  the  feed- 
ing period  and  later  retransformed  into  milk  fat.  It  is  therefore  concluded  that  food 
fat  passes  into  the  milk  in  two  ways.  1  |  directly  and  |  2  •  indirectly  through  the 
body  fat.  the  greater  part  of  the  transformation  taking  place  directly.  A  marked 
decrease  in  the  yield  of  milk  was  attributed  to  the  influence  of  the  linseed  oil.  A 
bibliography  i-  appended. 

Note  on  Dr.  S.  Gogitidse's  article  entitled.  "The  transformation  of  food 
fat  into  milk  fat,"  W.  Caspari  {Ztschr.  Biol.,  46  {1904),  No.  2,  pp.  277-279).— 
Attention  is  called  to  investigations  by  the  author,  published  in  1899  |  E.  S.  K..  11. 
p.  973  .  the  results  of  which  "  --    ttially  the  same  as  those  recently  obtained  by 

ritidse  in  the  article  noted  above.  Caspari  estimated  that  in  his  experiments 
:*>2.4V»  per  cent  of  the  milk  fat  came  from  the  iodin  fat  fed;  Gogitidse,  33  per  cent 
from  Unseed  oil. 

Comparative  investigations  on  the  quality  and  quantity  of  the  milk  of  the 
two  principal  breeds  in  Carinthia,  H.  Svoboda  {Osterr.  Molk.  Ztg.,  11  {19 
Nos.  14.  pp.  191-193;  15,  pp.  205-207;  separaU  from  Carinthia  II.  1904,  No.  2-3, 
pp.  31  I. — From  data  collected  during  a  period  of  3  years  the  following  averages  were 
obtained  for  the  2  breeds  of  cows:  MoUtaler,  annual  yield.  2,056  to  2,250  kg.;  specific 
gravity  of  the  milk.  1.0328;  total  solids,  13.22  per  rent:  fat.  3.86  per  cent;  soUds-not- 
fat,  9.39  per  cent:  Blondvieh,  annual  yield.  2,089  to  2,409  kg.;  specific  gravity  of  the 
milk.  1.0328;  total  solids.  12.76  per  cent:  fat,  3.67  per  cent:  and  solids-not-fat,  9.09 
per  cent. 

Report  of  the  experiment  station  and  school  for  dairying  at  Kleinhof- 
Tapiau.  1903-4,  Hittcher  {Ber.  Tat.  I"  5  . Lehranst.  Molhw.  Kleinhof-Tapiau, 
1903-4.  i rp.  11). — This  is  a  summary  of  the  work  during  the  year,  with  tabulated 
data  showing  the  average  yield  and  composition  of  the  milk  of  over  103  cows  and 
also  variations  from  morning  to  evening  and  from  day  to  day  in  the  yield  and  com- 
position of  the  milk. 

The  average  composition  of  the  milk  of  lis  cows  for  10  years  |  1887-1897)  was  as 
follows:  Specific  gravity.  1.0306:  fat  content;  3.18  per  cent:  total  solids.  11.73  per 
cent:  solids-not-fat.  8.55  per  cent.  The  lowest  fat  content  was  2.36  per  cent.  During 
1903-4  the  fat  content  averaged  3.50  per  cent,  the  extreme  daily  variations  being 
2.61  to  3.50  per  cent.  Total  solids  varied  from  11.095  to  12.263.  ami  averaged  11.613 
per  cent. 

Report  of  the  experiment  station  and  school  for  dairying  at  Wreschen, 
1903-4,  H.  Tiemann  |  Tat.  Ber.  Vers.  Sfcrf.  ,/.  Lehranst.  Molkw.  Wreschen,  m 
pp.  22  . — This  contains  an  outline  of  experimental  work  during  the  year  with  state- 
ments concerning  results  obtained.  The  work  included  tests  of  dairy  apparatus,  a 
study  of  some  molds  in  dairy  products,  chemical  and  bacteriological  investigations 
of  the  butter  in  the  Province  of  Posen,  studies  of  method-  of  examination  of  milk  and 
milk  products  for  the  detection  of  adulteration,  analyses  of  dog's  milk.  etc. 

Report  of  the  Brown  Swiss  Cattle  Breeders'  Association,  P.  K\i'-F:r.  and 
H.  Ajjt  {Landw.  Jahrb.  Schweiz,  18  >J904),  No.  7, pp.  271-816, figs.  2).—  Among  other 
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■  lata  included  in  this  report  are  records  of  the  yield  and  quality  of  the  milk  of  50  or 
more  cows  of  this  breed.  The  average  yearly  yield  of  milk  of  28  cows  was  4,131.4  kg. 
The  average  percentage  of  total  solids  was  13.16  and  of  fat  3.89. 

The  cellular  and  bacterial  content  of  cows'  milk  at  different  periods  of 
lactation,  D.  H.  Bergey  (Univ.  Pennsylvania  Med.  Bui.,  17  (1904),  Nos.5-6,pp. 
is  1-183). — The  results  of  investigations  in  1903  support  the  author's  conclusion  drawn 
from  earlier  work  (E.  8.  R.,  13,  p.  587),  that  a  high  cellular  and  bacterial  content 
i  >f  milk  is  associated  with  some  inflammatory  process  within  the  udder.  The  relation 
of  the  period  of  lactation  to  the  cellular  and  bacterial  content  of  milk  was  studied  in 
the  present  investigation  with  3  cows,  one  of  which  had  contagious  mamrnitis. 

In  the  present  and  earlier  work  the  author  has  adopted  the  arbitrary  standard 
proposed  by  W.  R.  Stokes  that  the  presence  of  more  than  10  cells  per  field  of 
a  TV  immersion  lens  constitutes  pus.  When  an  average  of  10  or  more  cells  are  pres- 
ent in  10  fields,  it  is  stated  that  the  cells  are  usually  more  or  less  clumped,  which  is 
believed  to  be  an  additional  factor  in  the  diagnosis  of  pus.  A  lower  cellular  content 
than  10  is  taken  as  the  normal  leucocyte  content.  Data  obtained  in  this  investiga- 
tion are  tabulated  and  the  conclusions  quoted  below  are  believed  to  be  warranted  by 
the  results.  It  is  stated  that  the  detailed  studies  will  appear  in  the  Annual  Report  of 
the  Dairy  and  Food  Commission  for  1904. 

"The  occurrence  of  pus  in  cows'  milk  is  probably  always  associated  with  the 
presence  in  the  udder  of  some  inflammatory  reaction  brought  about  by  the  presence 
of  some  of  the  ordinary  pyogenic  bacteria,  especially  of  streptococci. 

"When  a  cow's  udder  has  once  become  infected  with  the  pyogenic  bacteria  the 
disease  tends  to  persist  for  a  long  time,  probably  extending  over  several  periods  of 
lactation. 

"  Lactation  has  no  causative  influence  per  se  upon  the  cellular  and  bacterial  con- 
tent of  cows'  milk,  though  it  probably  tends  toward  the  aggravation  of  the  disease 
when  the  udder  is  once  infected. 

"The  so-called  'gelbe  gait,'  or  contagious  mamrnitis  of  European  writers,  appears 
to  be  merely  a  severe  form  of  mamrnitis  due  to  a  variety  of  streptococci!-  which,  on 
account  of  its  chromogenic  properties,  gives  to  the  milk  its  peculiar  golden- yellow 
color. ' ' 

The  initial  contamination  of  milk,  R.  C.  Newton  (Jour.  Amer.  Med.  Assoc,  43 
(1904),  No.  19,  pit.  1387—1391). — Experiments  are  cited  which  are  helieved  to  justify 
the  conclusion  that  no  milk  should  be  offered  for  sale  which  contains  over  30,000 
1  tacteria  per  cubic  centimeter.  The  use  of  the  covered  milk  pail  as  a  means  of  lessen- 
ing contamination  is  believed  to  be  in  the  direction  of  simplicity  and  common  sense. 

Study  of  formaldehyde  in  milk:  Its  germicidal  action  and  the  gradual 
disappearance  of  it  from  the  milk,  D.  Rivas  I  Univ.  Pennsylvania  Med.  Bui.,  1? 
(1904),  Nos.  5-6,  pp.  175-180). — A  relatively  low  number  of  bacteria  in  samples  of 
market  milk,  combined  with  negative  results  in  chemical  tests  for  preservatives,  led 
to  a  study  of  this  subject. 

Five  samples  of  milk  were  kept  at  a  temperature  of  6  to  8°  C.  5  at  20  to  22°,  and 
"i  at  37°.  Each  sample  was  divided  into  2  portions,  one  of  which  was  used  as  a  con- 
trol, while  the  other  was  treated  with  formaldehyde  in  the  proportion  1:1,000; 
1:10,00(1;  l:2i).iMiii;  1:50,000;  or  1:100,000.  Bacteriological  and  chemical  examina- 
tions were  made  at  frequent  intervals.  On  the  whole,  formaldehyde  showed  a 
decided  germicidal  action  when  used  in  the  proportion  of  1:1,000,  some  of  the  sam- 
ples becoming  completely  sterile.  Even  when  used  in  the  proportion  of  1:100,000 
the  germicidal  action  was  constant  although  weak. 

As  regards  the  disappearance  of  the  formaldehyde  from  the  milk,  which  was  the 
main  purpose  of  the  investigations,  it  was  found  that  when  the  preservative  had  been 
added  in  the  proportion  of  1:50,000  or  1:100.000.  it  had  usually  disappeared  at  the 

200S5— No.  7—05 6 


700  EXPERIMENT    STATION    RECORD. 

end  of  24  hours  and  in  no  instance  was  it  present  after  3  days.  A  diminution  in 
the  amount  present  was  recognized  as  early  as  the  sixth  hour.     In  the  proportion  of 

1:10,000  and  1:20,000  its  disappearance  was  also  rapid  and  in  most  instances  was 
complete  at  the  end  of  .">  days.  In  the  proportion  of  L:  1,000  the  disappearance  was 
very  slow*,  scarcely  any  change  being  observed  up  to  the  tenth  day,  although  by  the 
twenty-fifth  day  it  had  partially  disappeared.  In  all  instances  the  disappearance  of 
the  formaldehyde  was  more  rapid  at  high  than  at  low  temperatures. 

"The  fact  that  samples  of  market  milk  show  unusually  good  keeping  qualities  and 
yet  apparently  do  not  contain  formaldehyde,  should  at  once  raise  suspicion  that 
these  samples  may  have  had  formaldehyde  added  to  them,  and  that  in  time  the 
formaldehyde  has  disappeared  from  such  milk." 

The  suitability  of  hydrogen  peroxid  for  the  sterilization  of  milk,  P.  Goedan 
(Centbl.  Ball.  u.  Par.,  2.  Abt.,  13  {1904),  No.  22-23,  pp.  716-728).— Buckle's  method 
of  sterilizing  milk  (E.  S.  R.,  14,  p.  1009),  by  the  addition  of  hydrogen  peroxid  com- 
bined with  heating  the  milk  was  tested.  The  results  showed  that  in  the  small  quan- 
tities recommended  by  Budde  the  hydrogen  peroxid  was  entirely  incapable  of 
sterilizing  the  milk,  and  that  not  until  3  times  the  quantity  recommended  was  added 
were  all  the  bacteria  destroyed. 

Small  quantities  of  hydrogen  peroxid  had  no  appreciable  influence  on  the  taste  of 
the  milk.  Larger  quantities  caused  a  biting,  unpleasant  taste,  and  in  quantities  of 
0.1  per  cent  it  rendered  the  milk  unfit  for  human  consumption.  Typhoid  bacilli  and 
spores  of  Bacillus  subtilis  added  to  milk  were  not  destroyed  by  the  Budde  method 
(0.35  cc.  of  hydrogen  peroxid  per  liter  of  milk  with  heating  to  50°  C. ),  although  in 
quantities  of  0.07  per  cent  or  more  positive  results  were  obtained. 

Obtaining  raw  sterile  milk,  H.  de  Waele,  E.  Sugg,  and  A.  J.  J.  Vandevelde 
(Centbl.  Bali.  u.  Par..  .'.  Abt.,  13  (1904),  No.  1-3,  pp.  30-35).— Raw  sterile  milk 
adapted  for  use  as  a  culture  medium  was  obtained  by  treating  milk  with  0.3  to  0.4 
per  cent  of  hydrogen  peroxid,  allowing  the  sample  to  stand  for  3  to  8  days,  and  then 
removing  the  undecomposed  hydrogen  peroxid  by  the  addition  to  each  100  cc.  of 
milk  of  0.1  to  0.2  cc.  of  defibrinated  laked  blood  sterilized  by  the  addition  of  1  per 
cent  of  formalin.     A  bibliography  is  appended. 

On  the  proteolytic  enzyms  of  milk,  A.  J.  J.  Vandevelde,  H.  de  Waele, 
and  E.  Sugg  (Beitr.  Chem.  Physiol,  u.  Path.,  5  (1904),  No.  11-12,  pp.  571-581).— 
Sterilization  of  milk  was  secured  by  the  use  of  hydrogen  peroxid,  which  was  not 
believed  to  affect  the  enzyms  present.  In  this  way  the  authors  demonstrated  the 
presence  of  a  proteolytic  enzym  in  milk  and  showed  that  the  action  of  this  enzym 
was  increased  by  an  alkaline  reaction  and  by  an  increase  in  temperature.  A  slight 
proteolytic  action  was  attributed  to  the  hydrogen  peroxid  itself,  but  this  was  easily 
distingushed  from  that  of  the  enzym. 

The  occurrence  of  changes  in  the  composition  of  milk  sterilized  with  hydrogen 
peroxid  was  also  demonstrated  by  means  of  serum  tests  with  guinea  pigs,  and  further 
by  the  time  required  for  coagulation  with  rennet.  Under  the  conditions  of  one 
series  of  the  rennet  tests  fresh  milk  became  coagulated  in  1  hour  and  45  minutes. 
This  time  was  shortened  to  50  minutes  by  the  addition  of  hydrogen  peroxid.  in 
samples  so  preserved  the  time  required  for  coagulation  increased  with  the  age  of  the 
sample,  until  at  the  end  of  78  days  it  was  3  hours  and  10  minutes.  Some  of  the  lit- 
erature of  the  subject  is  briefly  reviewed. 

On  the  isolation  of  fermentative  enzyms  from  cows'  milk,  J.  Stoki.asa 
et  al.  (Ztschr.  Lanctw.  Versuchw.  Oesterr.,  7  (1904),  No.  11,  pp.  755-774,  fig-  1)-~ 
Fresh  milk  was  treated  with  alcohol  and  ether  and  the  resulting  precipitate  or  crude 
enzym  was  collected  by  filtration  through  linen  cloth  and  dried  to  remove  all  traces 
of  the  precipitants.  Sterile  lactose  solutions  were  fermented  with  the  enzym  thus 
obtained  under  conditions  excluding  bacterial  action,  and  the  decomposition  products 
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were  estimated  by  methods  which  arc  described  in  full.  The  lactose  was  decom- 
posed into  lactic  acid,  carbon  dioxid,  alcohol,  acetic  acid  resulting  probably  from  the 
oxidation  of  the  alcohol,  and  traces  of  butyric  acid.     A  bibliography  is  appended. 

Syllabus  of  illustrated  lecture  on  the  care  of  milk,  R.  A.  Pearson  (  U.  S. 
Dept.  Agr.y  Office  <>/  Experiment  Stations,  Farmers'  Tnst.  Lecture  1,  />i>.  1.'). — This  sylla- 
bus was  prepared  for  the  purpose  of  aiding  farmers'  institute  lecturers  in  their  presen- 
tation of  this  subject  before  institute  audiences.  On  the;  margins  of  the  pages  are 
numbers  which  refer  to  a  series  of  lantern  slides  prepared  for  illustrating  the  lecture. 
References  to  recent  literature  of  this  subject  are  appended. 

How  to  keep  milk  and  cream  sweet  and  cool,  G.  S.  Thomson  {Queensland  Arjr. 
Jour.,  15  (1904),  No.  1,  pp.  466-472). — Practical  experiments  in  aerating  and  cooling 
milk  are  reported.     Brief  notes  are  also  given  on  cooling  dairy  buildings. 

Mechanical  methods  of  purifying  milk,  P.  Diffloth  (Presse  Med.  [Paris], 
1904,  No.  96;  abs.  in  Jour.  Amer.  Med.  Assoc,  44  (1905),  No.  1,  p.  75). — During  a 
period  of  8  months  the  author  made  tests  to  determine  the  efficiency  of  a  Swedish 
filter  consisting  of  2  wire  strainers  with  an  interposed  layer  of  cotton.  Inoculation 
experiments  with  animals  failed  to  show  the  presence  of  any  pathogenic  bacteria  in 
the  filtered  milk.  The  keeping  quality  of  such  milk  was  found  to  be  increased. 
Objections  were  raised  to  the  use  of  centrifugal  force  on  the  ground  that  it  increases 
the  multiplication  of  bacteria  and  interferes  with  the  so-called  "stereochemistry" 
of  the  milk. 

Changes  produced  in  milk  and  cream  under  the  process  of  pasteurization, 
and  the  effects  of  pasteurization  on  the  production  of  butter,  J.  S.  Remington 
and  M.  E.  Wyer  (Aynsome  Agr.  *S'ta.,  Grange-over-Sands,  Hid.  2,  pp.  7). — Samples  of 
cream  containing,  respectively,  52.8,  52.61,  and  56.2  per  cent  of  fat  were  pasteurized 
at  70°  C.  and  rapidly  cooled. 

The  viscosity  of  the  unpasteurized  samples  at  52°  C  is  stated  as  61,  66,  and  80  sec- 
onds, and  of  the.  corresponding  pasteurized  samples  as  71,  72,  and  85  seconds.  The 
lowering  of  the  viscosity  was  attributed  to  the  evaporation  of  water,  as  shown  by 
Steiner  (E.  S.  R.,  13,  p.  485),  for  when  water  was  added  to  replace  that  lost  the 
effect  was  lessened.  Pasteurization  exerted  no  constant  influence  on  the  specific 
gravity.  Samples  of  milk  were  secured  from  4  cows  morning  and  evening,  and  from 
the  mixed  milk  of  the  herd  on  three  different  dates,  separated  by  intervals  of  10  days. 
In  every  instance  pasteurization  was  found  to  increase  the  time  required  for  coagula- 
tion by  rennet.  The  difference  was  often  1  minute  or  more.  The  completeness  of 
coagulation  was  usually  hindered  by  pasteurization. 

In  butter-making  experiments,  pasteurization  decreased  the  time  required  for 
churning  and  increased  the  yield  and  improved  the  quality  of  the  butter.  The  water 
content  of  3  samples  of  the  butter  from  unpasteurized  cream  averaged  9.89  per  cent, 
and  of  the  corresponding  samples  from  pasteurized  cream,  10.45  per  cent,  showing 
that  the  increased  yield  of  butter  from  pasteurized  cream  is  associated  with  a  higher 
water  content  of  the  butter.  It  is  also  believed  that  pasteurisation  decreases  the  loss 
of  fat  in  the  process  of  churning. 

Sanitary  supervision  of  the  collection  and  marketing  of  milk,  D.  H.  Bergey 
(  Univ.  Pennsylvania  Med.  Bid.,  17  (1904),  Nos.  5-6,  pp.  187-192)  .—In  a  discussion  of 
this  subject  the  author  reports  determinations  of  the  bacterial  content  of  freshly 
drawn  milk,  market  milk,  and  pasteurized  milk.  Recent  estimates  are  quoted  to 
the  effect  that  150,000  infants  die  each  year  in  Germany  as  the  result  of  using  impure 
milk. 

In  a  dairy  in  which  great  care  was  taken  to  prevent  contamination  of  milk,  the 
bacterial  content  of  the  milk  increased  during  straining  and  cooling  from  50  bacteria 
per  cubic  centimeter  in  the  milk  pail  fo  9,875  in  the  tank  below  the  cooler,  while  in 
another  dairy  in  which  the  conditions  were  not  so  satisfactory,  the  increase  was 
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from  850  to  173,600.  The  average  bacterial  content  of  10  samples  of  milk  collected 
;it  the  railroad  depots  in  Philadelphia  in  July,  1900,  was  nearly  5,000,000  per  cubic 
centimeter.  In  one  instance  the  number  of  bacteria  per  cubic  centimeter  was 
reduced  from  5,040,000  to  110,000  by  pasteurization,  and  in  another  instance  from 
about  500, 000  to  2,000. 

The  dangers  of  an  impure  milk  supply,  II.  A.  Woodruff  {Agr.  Student's  Gaz., 
n.  ser.,  1 .'  f  1904),  No.  ,.',  pp.  51-58). — The  author  discusses  the  transmission  of  tuber- 
culosis, foot-and-mouth  disease,  diphtheria,  scarlet  fever,  typhoid  fever,  and  other 
diseases  by  means  of  milk,  and  suggests  amendments  in  existing  legislation  consid- 
ered necessary  for  the  effective  control  of  the  milk  supplies  of  England  and  Wales. 

An  outbreak  of  diphtheria  traceable  to  ulcers  on  cows'  teats,  W.  Robert- 
son {Public  Health  [London],  17  (1905),  No.  4,  pp.  246-250,  fig.  1). — An  account  is 
given  of  an  outbreak  of  diphtheria  in  Leith  believed  by  the  author  to  be  due  to 
infected  milk  from  a  herd  in  which  many  of  the  cows  had  ulcerated  teats.  An 
organism  resembling  the  Klebs-Loenier  bacillus  was  isolated  from  the  ulcers. 

The  Babcock  test  for  New  Hampshire  farmers,  I.  C.  Weld  [New  Hampshire 
Sta.  Bui.  114,  pp.  147-158,  figs.  18). — Tests  of  a  herd  of  8  cows,  morning  and  night 
for  3  days,  are  given  to  illustrate  variations  in  milk,  following  which  the  average 
composition  of  milk  is  stated.  A  description  is  given  of  the  Babcock  tester,  and 
directions  are  given  for  taking  samples,  adding  the  acid,  whirling  the  bottles,  and 
reading  the  results.  The  application  of  the  Babcock  test  to  cream,  skim  milk,  and 
buttermilk  is  also  discussed,  and  suggestions  are  made  concerning  the  cleansing  of  the 
glassware.     The  New  Hampshire  law  regarding  the  use  of  milk  tests  is  appended. 

On  the  influence  of  the  state  of  health  on  the  freezing  point  of  the  milk, 
Guiraud  and  Lasserre  (Compt.  Rend.  Acad.  Sci.  [Paris'],  139  (1904),  No.  8;  abs.  in 
Rev.  '•in.  ~La.it,  3  (1904),  No.  21,  pp.  498,499). — Cryoscopic  experiments  with  human 
milk,  from  cases  of  jaundice,  albuminuria,  syphilis,  and  tuberculosis,  and  with  milk 
from  tuberculous  cows,  and  from  goats  affected  with  mammitis,  showred  that  in  all 
these  pathological  cases  the  freezing  points  were  lower  than  normal. 

On  a  case  of  abnormal  milk,  Debains  and  Desoubry  (Rec.  Med.  Vet.,  81  (1904), 
No.  6;  <il)s.  in  Rev.  Gen.  Lait,  3  (1904),  No.  22,  p.  523). — In  the  alteration  observed 
by  the  authors  the  cream  had  an  oily  and  slightly  gelatinous  consistency,  while  the 
remainder  of  the  milk  possessed  normal  characters  which  distinguished  the  condition 
from  ropy  or  slimy  milk.  The  cause  was  believed  to  be  bacterial  infection,  and  the 
trouble  disappeared  after  disinfecting  measures  were  employed. 

On  some  determinations  of  the  viscosity  of  milk,  C.  Madella  (Staz.  Sper.  Agr. 
Jin/.,  37  (1904),  No.  4-5,  p.  382;  abs.  in  Rev.  Gen.  Lait,  3  (1904),  No.  20,  p.  476).— 
From  determinations  made  with  Pagliani's  viscometer  the  author  concludes  that  there 
is  a  relation  between  the  coefficient  of  viscosity  and  the  percentage  of  the  different 
constituents  in  milk,  and  that  every  diminution  in  these  constituents  causes  a  lower- 
ing of  the  specific  gravity. 

What  ought  one  to  know  concerning  milk,  butter,  and  cheese?  B.  Wolfs- 
hofer  [Was  muss  man  von  der  Milch-,  Butter-,  und  Kasewirtschaft  wissenf  Berlin: 
lingo  Steinitz,  1904,  pp.  SO). — Various  topics,  such  as  milk  faults,  handling  of  milk, 
milk  as  food,  butter  making,  cheese  making,  etc.,  are  treated  in  a  very  brief  and 
popular  manner. 

On  some  milk  products,  J.  Mayriiofer  (Ztschr.  Landw.  Versuchiv.  Oesterr.,  7 
(1904),  No.  11,  pp.  797-804). — Condensed  milk,  milk  powder,  plasmon,  lactogen,  and 
some  other  preparations  were  analyzed.  The  average  composition  of  6  samples  of 
sweetened  condensed  milk  was  as  follows:  Nitrogenous  substances,  11.86;  fat,  11; 
milk  sugar,  10.06;  cane-sugar,  37.46;  ash,  2;  and  water,  27.62  per  cent. 

A  so-called  whole-milk  powder  showed  the  following  composition:  Nitrogenous 
substances,  17.56;  fat,  22.9;  milk  sugar,  20.83;  cane  sugar,  28.77;  ash,  5.90;  and  water 
4.04  per  cent  was  believed  to  have  been  prepared  from  skim  milk.     The  average 
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composition  of  3  samples  of  skim-milk  powder  was  as  follows:  Nitrogenous  sub- 
stances, 37.59;  fat,  0.72;  milk  sugar,  45.83;  ash,  8.75;  other  nonnitrogenous substances 
I .  L2;  and  water,  5.99  per  cenl . 

The  relative  profits  of  selling  milk,  cream,  and  butter,  ( '.  F.  Doane  (  Mary- 
land Sta.  Bui.  97 ',  pp.  45-56) . — This  is  a  discussion  of  the  relative  profits  from  the 
different  lines  of  dairying  pursued  in  Maryland,  and  is  based  upon  data  collected  by 
the  author  and  presented  in  the  bulletin.  While  considerable  butter  is  made  on  the 
farm  ami  in  creameries,  the  production  of  milk  and  cream  for  the  city  trade  is  the 
most  important  line  of  dairying  in  the  State. 

Means  and  expenses  of  transportation,  the  matter  of  labor  involved  in  selling  milk 
and  in  butter  making,  the  value  of  the  skim  milk,  the  relative  advantages  of  winter 
and  summer  dairying,  the  prices  received  for  dairy  products  at  different  times  of  the 
year,  special  local  conditions,  and  other  topics  are  considered  in  sufficient  detail  to 
enable  a  dairyman  to  decide  for  himself  upon  the  most  profitable  line  to  pursue  under 
his  own  local  conditions. 

Facts  concerning  the  history,  commerce,  and  manufacture  of  butter,  II. 
Hayward  (  T.  S.  Dej>t.  Ayr.,  Bureau  of  Animal  Industry  Rpt.  1908,  pp.  177-200; 
drc.  56,  pp.  177-200). — Considerable  information  is  summarized  in  this  article,  the 
scope  of  which  may  be  indicated  by  the  subheadings:  The  uses  of  butter  in  ancient 
times,  presenl  status  of  the  butter  industry,  butter  as  a  food,  physical  and  chemical 
qualities  of  butter,  butter  faults,  pasteurized-cream  butter,  composition  of  butter,  the 
yield  of  butter,  judging  butter,  butter  substitutes,  adulterations  of  butter,  home  tests 
for  butter,  the  cost  of  butter,  prices  for  butter,  distribution  of  butter,  deterioration 
of  butter,  care  of  butter,  and  butter  laws. 

Concluding  suggestions  are  given  concerning  cleanliness,  regularity  in  attention  to 
the  details  of  dairy  work,  control  of  temperature,  and  the  proper  ripening  of  cream, 
which  are  considered  as  essential  for  the  successful  making  of  butter  in  dairies. 

On  the  composition  of  butter  from  different  dairies,  J.  Siedel  (Molk.  Ztg., 
18  (1904),  No.  51,  pp.  1221-1224). — During  a  period  of  5  years  the  author  made 
examinations  of  salted  butter  from  10  creameries.  Two  examinations  Avere  made  in 
the  winter  and  2  in  the  summer.     Detailed  data  are  tabulated. 

The  summer  butter  from  the  10  dairies  showed  an  average  water  content  varying 
from  11.16  to  13.73  per  cent;  proteids,  0.46  to  0.62  per  cent;  milk  sugar,  0.36  to  0.60 
per  cent;  salt,  0.85  to  1.42  per  cent;  a  Reichert-Meissl  number  from  25.29  to  27.56; 
and  an  iodin  number  from  36.97  to  41.57.  The  winter  butter  showed  the  following 
variations  in  composition:  Water,  11.49  to  13.87  per  cent;  proteids,  0.52  to  0.86  per 
cent;  milk  sugar,  0.47  to  0.73  per  cent;  salt,  0.91  to  1.83  per  cent;  a  Reichert-Meissl 
number  from  29.19  to  30.92;  and  an  iodin  number  from  27.45  to  30.86. 

The  lowest  water  content  was  8.88  per  cent  and  the  highest  15.13  per  cent.  No 
constant  relation  of  the  percentage  of  water,  proteids,  milk  sugar,  and  salt  was 
observed. 

Bacteriological  and  chemical  studies  of  the  butter  in  the  Province  of  Posen 
with  especial  reference  to  the  tubercle  bacillus,  Teichert  (Inaug.  Diss.,  Univ. 
Jena,  1904;  obs.  in  Centbl.  Bate.  u.  Par.,  2.  Abt.,  13  (1904),  No.  18,  pp.  560,  561).— 
Forty  samples  of  butter,  from  36  different  dairies  situated  in  different  parts  of  the 
province,  were  examined.  The  bacterial  content  of  the  samples  varied  from  541,176 
to  22,010,600  per  gram  of  butter. 

The  bacterial  content  was  found  to  increase  at  first  during  storage  and  then  gradu- 
ally to  decrease.  In  butter  stored  for  a  long  time,  nearly  pure  cultures  of  yeasts 
were  obtained  in  some  cases.  Lactic-acid  bacteria,  wild  yeasts,  Oidium  lactis,  and 
Penicittium  glaucum  were  usually  present  in  the  butter.  Mucor  mucedo  was  occasion- 
ally found.  The  author  isolated  2  new  micro-organisms  to  which  the  names  Micro- 
coccus butyri  fluorescrns  and  Iidrillus  butyri  bruneus  were  given.  Morphological  and 
cultural  characteristics  of  these  organisms  are  reported.     Investigations  were  made 
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to  determine  the  relation  of  the  micro-organisms  which  were  isolated  and  the  changes 
taking  place  in  butter,  especially  in  the  proteids. 

In  butter  from  8  of  the  36  creameries  was  the  presence  of  tubercle  bacilli  positively 
determined,  while  in  3  other  instances  their  presence  was  suspected.  The  investi- 
gations indicate  that  in  salted  butter  made  from  ripened  cream  the  tubercle  bacilli 
lose  their  virulence  for  guinea  pigs  after  about  .'!  weeks.  Chemical  analyses  of  the 
samples  of  butter  are  reported  and  :i  bibliography  is  included. 

The  proportion  of  non-butter  in  normal  butter.  The  fraudulent  incorpo- 
ration of  water,  M.  Marcas  |  Rev.  G6n.  Lait,3  I  1904),  No.  .'<>,  pp.  451-462). — On  the 
basis  of  analyses  of  butter  made  in  Belgium  and  on  the  results  of  experiments  to 
determine  the  influence  of  the  acidity  of  cream,  temperature  and  degree  of  churning, 
washing  and  salting  butter,  and  the  pasteurization  of  cream  upon  the  composition 
of  the  butter,  the  author  concludes  that  under  ordinary  conditions  the  proportion  of 
constituents  other  than  fat  exceeds  18  per  cent  only  exceptionally,  and  that  such  an 
excess  should  be  considered  as  a  fraud. 

Butter  production  and  butter  control  in  the  Netherlands  (Molk.  Zt</.,  18 
(  1904),  Nos.  52,  pp.  1243-1245;  53,  pp.  1269-1271).— -This  article,  which  is  taken  from 
a  government  report  of  Holland,  gives  statistics  on  the  dairy  industry  in  the  different 
provinces. 

Netherland  cheese  (  Verslag.  en  Meded.  Afdeel.  Landb.  Dept.  Waierst.,  Hand., 
Nijv.,  1904,  No.  5,  pp.  111). — A  statistical  report  on  the  importation  of  cheese  by 
various  countries  of  the  world,  with  special  reference  to  the  cheese  production  of 
Holland. 

Creameries  and  cheese  factories,  their  organization,  building,  and  equip- 
ment, W.  J.  Elliott  {Montana  Sta.  Bui.  53,  pp.  59-88,  figs.  6). — Notes  are  given  on 
dairying  in  Montana,  suggestions  are  made  concerning  the  organization  of  creamery 
and  cheese  factory  companies,  and  plans  and  specifications  for  the  construction  of 
creameries  and  cheese  factories  with  complete  lists  of  machinery  necessary  for  both 
are  included. 

Experiments  in  making  cheese  from  pasteurized  milk,  G.  Fascetti  (Abs.  in 
Milch  Ztg.,  33  (1904),  No.  49,  p.  774)- — Stracchino  cheese  was  made  from  pasteur- 
ized milk  by  the  use  of  a  solution  of  calcium  chlorid  to  restore  the  consistency  of 
the  skim  milk  and  the  addition  of  an  extract  of  a  normal  half-ripened  cheese  to 
secure  the  ripening  of  the  cheese.     Six  experiments  were  made. 

At  the  end  of  30  days,  cheese  made  from  pasteurized  milk  had  not  reached  the 
same  degree  of  ripeness  as  cheese  made  from  raw  milk.  Cheese  made  from  the 
pasteurized  milk  was,  nevertheless,  materially  improved  by  the  use  of  the  extract, 
by  which  means  it  is  believed  possible  to  produce  good  cheese  from  pasteurized  milk. 
The  pasteurization  increased  the  yield  of  the  cheese. 

On  the  presence  of  acid  and  rennet  producing  bacteria  in  cheese  during 
ripening,  C.  Gorini  (Rev.  Gin.  Lait,  3  (1904),  Nos.  22,  pp.  505-510;  .",.  pp. 
560-562). — The  presence  in  milk  of  bacteria  capable  of  peptonizing  casein  in  an  acid 
medium  has  been  noted  by  the  author  in  earlier  publications.  In  the  present  article 
he  reports  the  presence  of  such  bacteria  in  cheese  during  advanced  stages  of  ripening. 
From  an  Emmenthal  cheese  40  days  old,  a  motile,  sporogeneous,  facultative  anaerobic 
bacillus,  8  to  10/U  in  length,  staining  by  Gram's  method  and  growing  on  all  ordinary 
media,  was  isolated.  The  author  proposes  for  the  bacillus  the  name  Bacillus 
acidificans  presamigenes  casei  in  order  to  distinguish  it  from  the  ordinary  peptoniz- 
ing or  Tyrothrix  forms. 

For  practical  purposes  the  author  would  classify  the  bacteria  of  milk  as  follows: 
(1)  Ferments  of  lactose — true  lactic-acid  bacteria  which  acidify  milk  without  pepto- 
nizing it;  (2)  ferments  of  casein — bacteria  which  peptonize  milk  without  acidifying 
it,  and  '3)  ferments  of  lactose  and  of  casein — bacteria  producing  acid  and  rennet 
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which  acidify  and  peptonize  milk.  To  the  last  class  belong  the  cocci  previously 
isolated  by  the  author  and  the  bacillus  uoted  above. 

The  presence  of  anaerobic  bacteria  in  normal  milk  and  their  relation  to 
the  ripening- of  cheese,  A  Rodklla  (Centbl.  Bakt.  u.  Par.,  .'.  Abt.,  13  (1904),  -Vox. 
16-17,  pp.  504-513;  19-20,  />/>.  589-604). — The  greater  part  of  this  article  is  devoted 
to  a  description  of  methods  for  isolating  and  growing  anaerobic  bacteria.  In  earlier 
articles  the  author  lias  shown  that  anaerobic  bacteria  of  the  butyric-acid  type  are 
present  in  cheese.  In  the  present  articles  he  reports  that  such  bacteria  are  regularly 
present  in  0.1  cc.  samples  of  milk  from  which  he  concludes  that  in  1  gm.  of  cheese 
their  number  must  exceed  100. 

The  regular  occurrence  of  anaerobic  bacteria  in  cheese,  and  the  fact  that  such  bac- 
teria are  capable  of  producing  from  casein  and  other  proteids  a  cheese-like  odor,  are 
advanced  by  the  author  in  support  of  his  view  that  anaerobic  bacteria  take  part  in 
the  ripening  of  Emmenthal  and  other  kinds  of  cheese. 

Biological  studies  of  the  cheese-ripening  process  with  special  reference  to 
the  volatile  fatty  acids,  O.  Jensen  (Landw.  Jahrb.  Schweiz,  18  (1904),  No.  8,  pp. 
319-405;  Ann.  Agr.  Suisse,  5  (1904),  No.  7,  pp.  229-326;  Centbl.  Bakt.  u.  Par.,  2. 
Abt.,  13  (1904),  Nus.  5-7,  pp.  161-170;  9-11,  pp.  291-306;  13-14,  pp.  428-439;  16-17, 
pp.  514-527;  19-20,  pp.  604-615;  22-23,  pp.  687-7').',,-  .",.  />/>.  753-765).  —The  following 
table  summarizes  some  of  the  analytical  data  obtained  by  the  author  in  his  examina- 
tions of  different  kinds  of  cheese: 

Volatile  fatty  acids  in  cheese,  in  grams  per  kilogram. 


Kind  of  cheese. 

From  cleavage  of 
fat. 

From  cleavage  of  casein  or  paracasein  and 
lactose  or  lactic  acid. 

Total 
vola- 
tile 
acids. 

Ammo- 

Caproic. 

Butyric. 

Valeric. 

Butyric. 

Propi- 
onic. 

Acetic. 

Formic. 

nia. 

Emmenthal: 

0.116 
.928 

0.176 
1.232 

4.218 
2.812 

.224 

2.405 
2. 775 

1.680 
.900 

.678 

1.200 
1.080 

.540 

.069 

.204 
.120 

1.140 
.822 

3.198 

6.190 
5.872 

.959 

6. 225 
8.135 

3.232 

.478 

.923 

.727 

8.445 
8.182 

19. 795 

1.275 

.935 

Edam: 

0.057 

.138 
.046 

.092 

.082 

.008 
.013 

.046 
.046 

.255 

Swiss  skim  milk: 

.986 
1.682 

.928 

.081 

.139 
.128 

.058 
.232 

1.195 

1.496 
2.552 

1. 672 

.246 

.572 
.466 

.440 
1.003 

1.848 

4.548 

3.528 

Roquefort: 

1.955 

Camembert: 

2.975 

Brie: 

1.615 

3.698 

Romadour: 

1.581 
1.550 

5.180 
4.529 

9.102 

3.409 

3.740 

Glarus  sour  milk: 

4.452 

3.655 

The  greater  portion,  at  least,  of  the  caproic  and  butyric  acids  in  rennet  cheese  is 
considered  as  coming  from  the  fat.  Acetic  acid  was  present  in  all  the  kinds  of 
cheese  examined,  as  was  also  formic  acid,  although  the  quantity  of  the  latter  was 
often  too  small  to  determine.  As  these  2  acids  are  formed  by  all  the  ferments  inves- 
tigated, their  origin  in  cheese  is  easily  explainable.  They  were  present  in  only 
small  quantities  in  those  kinds  of  cheese  in  which  molds  play  the  principal  role  in 
ripening.  In  all  the  other  kinds  of  cheese,  propionic  acid  was  present  and  often  in 
such  large  quantities  as  to  constitute  the  principal  acid. 

The  origin  of  so  much  propionic  acid  in  cheese  is  not  considered  clear.  While 
most  of  the  ferments  produce  propionic  acid  in  cultures,  the  quantity  is  always  much 
less  than  that  of  acetic  acid.     In  cheese  containing  large  quantities  of  volatile  fatty 
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acids,  the  presence  of  unknown  ferments  capable  of  producing  a  typical  propionic- 
acetic  acid  fermentation  is  considered  by  no  means  excluded.  The  existence  of  such 
a  ferment  has  been  shown  by  Fitz.  Only  in  brick  cheese  prepared  in  the  manner  of 
Limburger  cheese  was  valeric  acid  detected  with  certainty,  since  bacteria,  capable 
of  producing  this  acid,  were  found  in  all  other  kinds  of  cheese,  it  is  thought  probable 
that  valeric  acid  is  invariably  present,  although  in  quantities  too  small  to  he  distin- 
guished from  the  other  acids.  The  simultaneous  presence  of  different  ferments  in 
cheese,  of  which  now  one  and  now  another  gains  supremacy,  would  explain  in  the 
simplest  manner,  according  to  the  author,  the  varying  relations  between  the  different 
volatile  acids. 

The  absence  of  any  considerable  amount  of  butyric  acid  in  rennet  cheese  is 
explained  by  the  low  temperature  used  in  cheese  ripening  which  favors  the  prepon- 
derance of  lactic-acid  bacteria  over  butyric-acid  ferments.  In  the  sour-milk  cheese, 
in  which  the  lactic-acid  bacteria  were  destroyed,  butyric  acid  was  present  in  large 
quantities.  Capric  and  caprylic  acids  were  not  determined,  as  these,  as  a  rule,  bear 
a  definite  relation  to  caproic  acid.  To  these  3  acids  and  valeric  and  butyric  acids  are 
attributed  the  aroma  of  cheese.  Propionic,  acetic,  and  formic  acids,  unless  present 
in  excessive  amounts,  play  no  important  role,  as  these  are  seldom  present  in  a  free 
condition  but  usually  in  the  form  of  neutral  salts. 

The  formation  of  ammonia  corresponded  closely  with  the  rate  of  cleavage  of  fat. 
The  quantity  of  ammonia  present  was  never  sufficient  to  give  an  alkaline  reaction 
with  phenolphthalein,  although  the  soft  cheeses,  especially  the  outer  layers,  reacted 
often  with  litmus.  The  most  important  constituent  of  the  characteristic  aroma  of 
the  different  kinds  of  cheese  are  formic  acid  for  Emmenthal,  butyric  ester  for  Roque- 
fort, certain  decomposition  products  for  Limburger,  and  the  odoriferous  constituents 
of  the  clover,  used  in  its  manufacture,  for  the  Glarus  sour-milk  cheese. 

Appended  to  the  article  proper  is  a  report  of  some  experiments  in  which  the 
influence  of  pepsin,  combined  with  rennet  and  paracasein,  was  studied.  Paracasein 
was  strongly  attacked  by  the  pepsin  and  rennet,  but  this  influence  was  increased  to 
a  marked  extent  by  the  presence  of  Bacterium  lactis  acidi  showing  that  lactic  acid  is 
favorable  to  proteolysis.  Bacillus  casei  limburgensis,  although  possessing  an  alkaline 
reaction,  did  not  hinder  the  action  of  pepsin  when  these  2  were  used  together. 

The  influence  of  the  different  organized  and  unorganized  ferments  studied  in  this 
work  is  summarized  as  follows:  Bacillus  casei  limburgensis  alone  forms  only  primary 
albumoses;  pepsin,  in  the  presence  of  lactic-acid  ferments,  forms  also  secondary  albu- 
moses  and  peptones;  Micrococcus  casei  liguefaciens,  Paraplectrum  fcetidum,  and  Bacillus 
nobilis  form  mainly  peptones,  formic  acid,  and  ammonia.  Their  proteolytic  action 
decreases  in  the  order  mentioned.  Micrococcus  casei  liquefaciens  in  common  with 
Bacillus  casei  limburgensis  acts  almost  the  same  as  Bacillus  nobilis.  Bacillus  casei  a  and  s 
form  apparently  only  formic  acid. 

It  is  further  noted  that  the  author  and  E.  von  Freudenreich,  while  this  article  was 
in  press,  have  succeeded  in  isolating  a  propionic  acid  ferment  similar  in  morpho- 
logical and  cultural  characteristics  to  Bacterium  lactis  acidi. 

VETERINARY  SCIENCE  AND  PRACTICE. 

The  alexins  and  bactericidal  substances  of  normal  serum,  Y.  Pirenne 
(Centbl.  Bakt.  u.  Par.,  1.  AM.,  Orig.,  36  (1904),  No.  5,  pp.  723-731).—  The  author  main- 
tains that  there  are  2  bactericidal  substances  in  the  normal  serum  of  rats  essentially 
different  in  nature  and  exhibiting  specific  characters.  One  of  the  substances  destroys 
the  anthrax  bacillus  and  other  organisms  belonging  to  this  group.  The  second  body 
described  as  occurring  in  the  rat  serum  is  capable  of  destroying  the  cholera  vibrio. 
These  bodies  are  called  by  the  author  bactericidal  and  vibrionicidal,  respectively. 
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Attention  is  called  to  the  behavior  of  alexins  toward  heat,  light,  and  other  natural 
agencies  and  the  effect  of  this  influence  upon  the  2  bodies  in  normal  rat  serum  is 
discussed.  As  a  result  of  the  author's  study  of  these  substances  it  is  concluded  that 
neither  one  possesses  the  properties  usually  recognized  as  characteristic  of  true 
alexins. 

The  relation  between  the  formation  of  hemolysin  and  the  agglutina- 
bility  of  staphylococci,  Kutscher  and  F.  Konricu  (Ztschr.  Hyg.  u.  Tnfeclionskrank., 
48  (1904),  No.  2,  pp.  249-268). — During  the  authors'  investigations  of  this  problem, 
57  races  of  staphylococci  were  studied.  The  origin  of  the  staphylococci  and  their 
behavior  on  various  nutrient  media  are  shown  in  tabular  form,  together  with  numer- 
ous data  regarding  agglutination  and  the  formation  of  hemolysin. 

It  appears  that  pathogenic  staphylococci  may  be  agglutinated  by  very  dilute 
solutions  of  specific  sera.  In  this  manner  the  cultures  may  be  readily  identified. 
Saprophytic  staphylococci  may  also  be  agglutinated  in  a  similar  manner,  but  not  by 
so  minute  solutions  of  the  specific  sera.  Between  certain  races  of  staphylococci  the 
power  of  mutual  agglutination  exists.  True  pathogenic  staphylococci  produce  the 
hemolysin  without  exception.  This  power,  however,  is  apparently  not  possessed  by 
the  saprophytic  forms. 

The  hemolytic  power  of  blood  serum  as  compared  with  that  of  lymph, 
F.  Battelli  (Compt.  Rend.  Soc.  Biol.  [Paris},  56  (1904),  No.  5,  pp.  199-201).— In  the 
experiments  reported  by  the  author  it  was  found  that  the  hemolytic  power  of  the 
blood  serum  in  dogs  and  that  of  the  lymph  as  obtained  from  the  thoracic  duct  stood 
in  the  ratio  of  11  to  7.  The  lymph  obtained  from  the  extremities  appears  to  possess 
a  weaker  hemolytic  power  than  that  of  the  duct.  The  hemolytic  alexin  apparently 
comes  from  the  large  mononuclear  cells.  The  small  lymphocytes  either  do  not  pro- 
duce the  alexin  at  all  or  only  in  small  quantities. 

Invisible  micro-organisms,  M.  Dorset  (  U.  S.  Dept.  Agr.,  Bureau  of  Animal 
Industry  Rpt.  1903,  pp.  139-156;  Circ.  57,  pp.  139-156). — The  author  discusses  the 
recent  results  obtained  from  an  investigation  of  infectious  diseases  of  which  the 
micro-organisms  are  ultramicroscopic  or  at  any  rate  unknown.  These  diseases 
include  foot-and-mouth  disease,  pleuro-pneumonia,  horse  sickness  of  South  Africa, 
bird  pest  or  fowl  plague,  sheep  pox,  rinderpest,  rabies,  epithelioma  cortagiosum, 
etc.     A  bibliography  of  the  subject  is  appended  to  the  article. 

Veterinary  notes,  Grav  et  al.  (RhodesianAgr.  Jour.,  2  (1904),  No.  1,  pp.  8-18). — 
Brief  notes  are  given  on  the  present  status  of  the  problem  of  African  coast  fever. 
Dr.  Koch's  method  of  immunization  against  this  disease  has  proved  unsatisfactory 
in  practice,  and  the  author  recommends,  therefore,  that  more  attention  be  given  to 
suspension  of  the  movements  of  cattle  so  far  as  possible,  fencing,  and  systematic 
dipping. 

Notes  are  presented  on  the  symptoms,  pathological  anatomy,  and  treatment  of 
biliary  fever  in  horses.  At  the  recent  intercolonial  veterinary  conference  at  which 
the  different  South  African  colonies  were  represented,  resolutions  were  adopted 
regarding  the  treatment  of  African  coast  fever,  Texas  fever,  tuberculosis,  glanders, 
hog  cholera,  foot-and-mouth  disease,  sheep  scab,  anthrax,  etc. 

A  conference  of  delegates  from  various  farmers'  associations  met  at  Salisbury,  June 
11,  1904,  to  discuss  the  question  of  suspending  all  cattle  movements  for  a  period  of 
12  months  for  the  purpose  of  eradicating  African  coast  fever.  The  resolution  finally 
adopted  declares  that  any  measure  instituted  for  the  purpose  of  eradicating  this  dis- 
ease should  not  be  made  applicable  to  Rhodesia  as  a  whole,  but  should  vary  for  the 
different  fiscal  districts. 

Abortion,  M.  H.  Reynolds  ( Amer.  Vet.  Rev.,  27  (1904),  No.  11,  pp.  1062-1070).— 
The  author  undertook  the  collection  of  statistics  regarding  the  conditions  which  pre- 
dispose to  this  disease  in  cows  and  also  regarding  the  symptoms  and  course  of  the 
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disease.  Some  dairymen  reported  that  they  hud  never  had  cases  while  others  had 
suffered  severely  from  this  disease. 

According  to  the  statistics  collected  by  the  author,  4  general  causes  of  abortion 
may  be  recognized,  bacterial  infection,  poor  physical  condition  of  the  animals, 
objectionable  feeding  stuffs  or  material  in  drinking  water,  and  injuries.  Particular 
attention  is  given  to  a  discussion  of  the  proper  methods  for  preventing  and  eradi- 
cating infectious  abortion.  During  this  discussion  the  Bang  method  is  described  in 
detail. 

Azoturia,  G.  E.  Corwin  (Amer.  Vet.  Rev.,  27  (1904),  No.  11,  pp.  1071-1073).— 
On  account  of  the  uncertainty  which  prevails  regarding  the  etiology  of  this  disease 
the  author  devoted  some  attention  to  determining  the  symptoms,  course,  and  treat- 
ment. It  is  believed  by  the  author  to  be  unwise  to  administer  purgatives.  Good 
results  were  obtained  from  the  alternate  use  of  potassium  iodid  and  potassium  bromid 
together  with  enemas  with  warm  water. 

Intravenous  injections,  W.  F.  Sykes  (Amer.  Vet.  Rev.,  27  (1904),  No.  11,  pp. 
1054-1061,  figs.  2). — The  technique  of  making  intravenous  injections  in  the  treatment 
of  domesticated  animals  is  discussed  in  considerable  detail,  and  suggestions  were  made 
regarding  the  necessary  apparatus  and  the  methods  to  be  adopted  in  a  number  of 
diseases. 

It  is  believed  by  the  author  that  the  opportunities  for  making  intravenous  injec- 
tions will  be  taken  advantage  of  more  frequently  as  the  method  becomes  more  familiar 
to  the  practicing  veterinarian  and  as  the  beneficial  and  speedy  results  from  such 
treatment  become  better  known. 

Physiology,  pathology,  bacteriology,  anatomy,  dictionary,  W.  A.  Evans 
etal.  (The  practical  medicine  series  of  yearbooks,  IX.  Chicago:  Yearbook  Publishers, 
1904,  pp.  228,  figs.  23). — This  volume,  while  largely  devoted  to  human  medicine  and 
the  infectious  diseases  of  man,  contains  brief  accounts  of  recent  work  in  the  study  of 
pathogenic  bacteria  of  animal  diseases,  pathological  anatomy,  and  a  list  of  medical 
terms  which  have  been  introduced  since  1901.  The  recent  work  relating  to  the  con- 
troversy concerning  human  and  bovine  tuberculosis  is  briefly  discussed. 

Special  report  on  diseases  of  cattle  (  U.  S.  Dept.  Agr.,  Bureau  of  Animal 
Industry,  1904,  rev.  ed.,  pp.  533,  pis.  52,  figs.  12). — The  present  revised  edition  is  con- 
siderably larger  than  the  old  edition  published  in  1892.  All  of  the  articles  contained 
in  the  old  edition  have  been  revised  and  brought  down  to  date  with  the  exception 
of  the  article  on  feeding  cattle,  which  has  been  omitted  from  the  new  edition.  Sev- 
eral new  articles  have  been  added,  including  those  on  animal  parasites  and  mycotic 
stomatitis  in  cattle.  The  discussion  of  milk  fever  has  also  been  revised  so  as  to 
include  the  latest  treatment  of  this  disease  by  means  of  air. 

The  report  contains  the  following  articles:  Administration  of  Medicines,  L.  Pear- 
son; Diseases  of  the  Digestive  Organs,  A.  J.  Murray;  Poisons  and  Poisoning,  V.  T. 
Atkinson;  Diseases  of  the  Heart,  Blood  Vessels,  and  Lymphatics,  L.  Pearson;  Non- 
contagious Diseases  of  the  Organs  of  Respiration,  W.  H.  Lowe;  Diseases  of  the  Nervous 
System,  W.  H.  Harbaugh;  Diseases  of  the  Urinary  Organs,  J.  Law;  Diseases  of  the 
Generative  Organs,  J.  Law;  Diseases  Following  Parturition,  J.  Law;  Diseases  of  Young 
Calves,  J.  Law;  Bones:  Diseases  and  Accidents,  V.  T.  Atkinson;  Surgical  Operations, 
W.  Dickson;  Tumors  Affecting  Cattle,  J.  R.  Mohler;  Diseases  of  the  Skin,  M.  R. 
Trumbower;  Diseases  of  the  Foot,  M.  R.  Trumbower;  Diseases  of  the  Eye  and  its 
Appendages,  M.  R.  Trumbower;  Diseases  of  the  Ear,  M.  R.  Trumbower;  Infectious 
Diseases  of  Cattle,  D.  E.  Salmon  and  T.  Smith;  The  Animal  Parasites  of  Cattle,  C.  W. 
Stiles;  Mycotic  Stomatitis  in  Cattle,  J.  R.  Mohler. 

Some  observations  on  the  tuberculosis  of  animals,  D.  E.  Salmon  (  U.  S.  Dept. 
Agr.,  Bureau  of  Animal  Industry  R]>t.  1903,  pp.  69-88). — The  author  believes  that 
there  are  two  questions  of  supreme  importance  relative  to  animal  tuberculosis,  viz,  the 
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intertransmissibility  of  the  disease  between  man  and  animals  and  the  frequency  of 
such  transmission.  These  questions  are  discussed  in  a  careful  manner  with  numerous 
references  to  the  literature  of  this  subject. 

It  is  concluded  that  there  is  "one  tubercle  bacillus  with  infinite  variations  accord- 
ing to  its  habitat,  whether  that  habitat  is  an  artificial  culture  medium  or  an  animal 
organism,  and  notwithstanding  these  variations  a  bacillus  which  is  always  essentially 
the  same,  and  one  which  may  at  any  time,  if  given  suitable  conditions,  retrace  its 
steps  and  recover  the  properties  which  it  possessed  before  the  variations  occurred." 
A  brief  bibliography  relating  to  this  subject  is  appended  to  the  article. 

Spread  of  tuberculosis  among-  healthy  cattle  upon  exposure  to  tubercu- 
lous cattle,  E.  C.  Schroeder  and  W.  E.  Cotton  (U.  S.  Dept.  Agr.,  Bureau  of 
Animal  Industry  Rpt.  1903,  pp.  61-68). — The  investigations  reported  in  this  paper 
indicate  that  all  of  a  herd  of  cattle  may  become  tuberculous  within  a  year  from 
exposure  to  one  tuberculous  animal.  The  authors  describe  the  arrangement  of 
stalls  in  a  stable  in  which  7  healthy  cattle  were  kept  along  with  3  tuberculous  cows. 
Guinea  pigs  fed  milk  of  a  tuberculous  cow  did  not  develop  the  disease.  After  receiv- 
ing intraabdominal  injections  of  milk  from  this  cow,  however,  2  guinea  pigs  died  of 
generalized  tuberculosis  while  the  third  was  unaffected. 

Detailed  notes  are  given  on  the  history  of  each  animal  belonging  to  the  herd.  An 
examination  of  the  records  of  this  herd  shows  that  all  of  the  7  healthy  animals 
became  affected  within  a  little  more  than  6  months  after  exposure,  with  the  possible 
exception  of  one  animal  which  had  received  5  intravenous  injections  of  human 
tubercle  bacilli.  This  cow  was  subsequently  killed  and  numerous  minute  tubercles 
all  of  the  same  age  were  found  in  the  lungs.  These  tubercles  were  believed  to  be  the 
result  of  inoculation  with  human  tubercle  bacilli.  The  animal  apparently  possessed 
considerable  immunity  to  further  infection.  Since,  however,  the  lesions  in  the  lungs 
still  contained  living  tubercle  bacilli  10  months  after  the  last  injection  was  made, 
this  fact  is  considered  as  furnishing  a  serious  objection  to  this  method  of  immuni- 
zation. 

Among  the  healthy  animals  2  had  received  injections  of  dead  tubercle  bacilli, 
one  of  human  and  the  other  of  bovine  origin.  These  injections  had  no  influence  in 
the  production  of  immunity.  Attention  is  called  to  the  fact  that  5  of  the  7  origi- 
nally healthy  cattle  showed  lesions  in  the  mediastinal  glands,  3  in  the  bronchial 
glands,  4  in  the  lungs,  2  in  the  throat  glands,  2  in  the  mesenteric  glands,  1  in  the 
liver,  and  2  on  the  pulmonary  surfaces. 

It  appears,  therefore,  that  stable  infection  of  cattle  takes  place  more  commonly 
through  the  respired  air  than  through  the  food.  Among  100  guinea  pigs  which  were 
kept  exposed  to  the  tuberculous  cattle  only  one  became  affected  with  tuberculosis, 
and  3  cats  which  were  exposed  and  received  milk  from  tuberculous  cows  remained 
healthy. 

A  test  of  the  immunity  of  treated  cattle  against  a  natural  exposure  to 
tuberculosis,  E.  A.  de  Schweinitz  and  E.  C.  Schroeder  (Amer.  Vet.  Rev.,  27 
(1904),  No.  10,  pp.  961,  962). — In  1902  a  cow  was  given  intravenous  injections  in 
doses  of  10  cc.  of  a  moderately  virulent  culture  of  human  tubercle  bacilli  which  had 
been  maintained  in  the  laboratory  for  a  large  number  of  generations.  The  culture 
was  no  longer  virulent  for  cattle,  but  bad  still  retained  its  virulence  for  guinea  pigs. 

During  the  following  year  the  cow  was  placed  in  a  stall  together  with  tuberculous 
animals  and  was  repeatedly  tested  with  tuberculin  without  reaction,  after  which,  in 
August,  1903,  it  was  killed  and  examined.  The  lung  was  found  to  be  sprinkled  with 
small  white  nodules,  but  the  other  organs  and  glands  showed  no  tuberculous  lesions. 
The  cow  treated  with  human  tubercle  bacilli  appeared  to  have  acquired  immunity 
against  the  bovine  form  of  the  disease.  The  tubercle  bacilli  of  human  origin,  how- 
ever, remained  alive  for  a  long  period,  and  the  author  suggests  that  "the  practicability 
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of  such  a  method  as  applied  to  animals  that  are  to  be  used  as  food  or  for  the  purpose 
of  producing  milk  is  questionable."  The  immunizing  method,  however,  may  be 
used  to  advantage  in  treating  breeding  animals. 

The  early  diagnosis  of  tuberculosis  by  means  of  tuberculin,  J.  de  Christmas 
i  Compt.  Rend.  Soc.  Biol.  [Paris],  56  {1904),  No.  6,  pp.  239-2#l). — The  experiments 
of  the  author  seem  to  indicate  that  tubercle  bacillus  may  produce  other  toxins  than 
tuberculin,  but  it  is  not  believed  necessary  to  adopt  the  method  of  Mamorek  with 
regard  to  this  point.  The  author  does  not  believe  that  it  is  necessary  to  assume  an 
excessive  secretion  of  the  toxin  in  order  to  understand  the  phenomenon  of  precocious 
reaction  to  tuberculin. 

In  experiments  carried  out  by  the  author  it  was  found  possible  to  obtain  definite 
data  regarding  the  nature  of  suspected  fluids  by  inoculation  of  guinea  pigs.  It  was 
not  necessary  to  wait  longer  than  a  few  weeks  to  obtain  pronounced  glandular  swel- 
lings or  characteristic  ulcerations  if  the  fluids  contain  tubercle  bacilli.  The  method 
preferred  by  the  author  in  making  a  rapid  diagnosis  for  tuberculosis  will  be  outlined 
in  subsequent  articles. 

The  vaccinating  nuclein  secreted  by  the  tubercle  bacillus,  E.  Wahlen 
(Compt.  Rend.  Soc.  Biol.  [Paris],  56  (1904),  No.  6, p.  237).— The  author  has  already 
called  attention  to  the  possibility  of  a  spontaneous  vaccination  during  the  course  of 
tuberculosis,  and  it  is  believed  that  the  vaccination  is  due  to  a  diffusable  substance 
which  is  secreted  generally  in  the  liquid  of  the  cultures. 

The  spontaneous  vaccination  appears  to  take  place  very  rapidly  immediately  after 
inoculation,  but  its  effects  begin  to  disappear  to  some  extent  within  a  fewr  hours.  A 
substance  was  isolated  from  fluids  containing  tubercle  bacilli  and  when  freshly  pre- 
cipitated was  found  to  be  insoluble  in  water  and  salt  solution.  It  is  not  coagulated 
by  boiling  and  appears  to  belong  to  the  group  of  nucleo-albumins. 

The  vaccinating  power  of  certain  filtered  cultures  of  tubercle  bacilli,  E. 
Wahlen  (Compt.  Rend.  Soc.  Biol.  [Paris'],  56  (1904),  No.  4,  pp.  156,  157).— If  tuber- 
cle bacilli  which  are  capable  of  producing  a  spontaneously  vaccinating  tuberculosis 
in  animals  be  cultivated  outside  of  the  animal  organism,  the  same  property  is  found 
to  persist  in  the  filtered  cultures.  This  specific  action  of  the  filtered  cultures  varies 
extremely,  according  to  the  origin  of  the  cultures  and  the  filters  used  in  the  experi- 
ment. It  was  found  possible  to  obtain  cultures  which  did  not  produce  any  ulcera- 
tion at  the  point  of  inoculation  in  guinea  pigs  even  after  a  period  of  1  month. 

Spontaneous  vaccination  during  the  course  of  tuberculosis,  E.  Wahlen 
(Compt.  Rend.  Soc.  Biol.  [Paris],  56  (1904),  No.  2,  p.  65).— The  author  found  that  if 
guinea  pigs  were  inoculated  with  mildly  virulent  tubercle  bacilli  of  human  origin, 
the  first  outbreak  of  the  disease  was  of  short  duration  and  was  followed  by  a  consid- 
erable period  of  comparative  inactivity  of  the  bacillus.  As  a  rule,  however,  the  dis- 
ease proceeds  again  on  its  course  of  generalization. 

During  the  period  of  inactivity  of  the  tubercle  bacillus  the  author  believes  that  a 
natural  process  of  vaccination  is  manifesting  itself,  but  that  under  ordinary  conditions 
this  is  not  sufficient  to  protect  the  animal  from  further  development  of  the  disease. 

The  transmission  of  agglutinating  power  from  the  mother  to  the  fetus 
during  experimental  tuberculosis,  E.  Hawthorn  (Compt.  Rend.  Soc.  Biol.  [Paris], 
56  (1904),  No.  3,  pp.  127,  128). — The  observations  reported  in  this  paper  were  made 
on  the  offspring  of  11  guinea  pigs  artificially  inoculated  with  tubercle  bacilli  of  vary- 
ing virulence.  It  is  found  that  the  agglutinating  power  for  homogeneous  cultures  of 
tubercle  bacilli  is  almost  always  transmitted  from  the  mother  to  the  fetus.  In  one- 
third  of  the  cases  this  power  was  as  marked  in  the  fetus  as  in  the  mother  and  was 
found  to  persist  for  a  long  time.  No  diminution  was  noted  at  the  age  of  6  months. 
No  tuberculous  lesions  were  found  in  any  of  the  offspring  of  the  inoculated  guinea 
pigs. 
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The  comparative  agglutination  of  homogeneous  cultures  of  human  and 
bovine  tubercle  bacilli  by  the  sera  obtained  after  inoculation  with  these  cul- 
tures, S.  Aeloing  and  P.  Coxtbmont  ( Cornpt.  Rend.  Soc.  Biol.  [Paris],  56  {1904),  No. 
10,  i>}>.  454-,  455). — The  authors  inoculated  a  number  of  dogs  with  homogeneous  tuber- 
'  cle  cultures  in  glycerin  bouillon  and  the  serum  obtained  from  inoculated  dogs  was 
used  for  the  purpose  of  determining  its  effects  upon  cultures  of  the  bacilli. 

All  cultures  were  agglutinated  in  varying  degrees,  even  those  which  did  not  them- 
selves produce  an  agglutinating  serum  in  inoculated  animals.  Two  of  the  cultures  of 
human  tubercle  bacilli  were  not  agglutinated.  Someof  the  human  and  bovine  tubercle 
cultures  were  reciprocally  agglutinable  and  produced  reciprocal  agglutinating  sub- 
stances in  the  serum.  There  appeared  to  be  greater  differences  between  the  tubercle 
bacilli  of  human  and  bovine  origin  than  between  different  cultures  of  human  origin. 

A  chemical  examination  of  various  tubercle  bacilli,  E.  A.  de  Schweinitz  and 
M.  Dorset  (  U.  S.  Dept.  Agr.,  Bureau  of  Animal  Industry  Rpt.  1903,  pp.  99-105;  Circ. 
52,  pp.  99-105) . — A  chemical  study  was  made  of  an  attenuated  bacillus  of  human  origin, 
a  virulent  bacillus  of  man,  a  virulent  bovine  bacillus,  a  swine  bacillus,  a  bacillus 
obtained  from  horses,  and  an  avian  bacillus. 

These  bacilli  of  different  origin  were  cultivated  on  a  uniform  medium  and  when 
analyzed  had  been  growing  from  2  to  4  months  at  a  temperature  of  from  37  to  38°  C. 
They  were  dried  at  a  temperature  of  60°  C,  after  which  dried  bacilli  were  extracted 
with  hot  ether,  hot  alcohol,  and  hot  chloroform.  The  analytical  data  thus  obtained 
were  presented  in  a  tabular  form.  The  highest  percentage  of  ether  extract  was 
obtained  from  attenuated  human  tubercle  bacilli,  followed  by  horse  bacilli,  human 
virulent  bacilli,  bovine  bacilli,  avian  bacilli,  and  swine  bacilli. 

Ash  determinations  were  also  made  in  the  various  tubercle  bacilli  in  addition  to  a 
determination  of  the  phosphoric  acid  in  the  ash.  The  content  of  phosphoric  pen- 
toxid  in  the  human  tubercle  bacilli  was  found  to  be  60  per  cent  in  the  virulent  cul- 
tures and  70  per  cent  in  the  attenuated  ones.  The  results  thus  obtained  indicate  that 
there  may  be  a  wide  variation  in  the  chemical  composition  of  the  tubercle  bacilli. 
There  may,  however,  be  as  great  a  difference  in  attenuated  and  virulent  human  bacilli 
as  in  bacilli  of  human  and  bovine  origin. 

The  desirability  of  phosphates  as  an  addition  to  culture  media  for  tubercle 
bacilli,  M.  Dorset  (U.  S.  Dept.  Ayr.,  Bureau  of  Animal  Industry  Rpt.  1903,  pp.  106- 
108,  pis.  2;  Circ.  61,  pp.  106-108,  pis.  2). — Tubercle  bacilli  grown  on  a  peptonized 
bouillon  containing  1  per  cent  sodium  chlorid  were  analyzed  and  an  ash  determina- 
tion was  made.  The  presence  of  phosphoric  acid  was  noted  and  this  suggested  the 
desirability  of  adding  phosphates  to  culture  media  for  tubercle  bacilli.  Several  forms 
of  phosphates  were  used,  including  basic  sodium  phosphate,  sodium  ammonium 
phosphate,  and  acid  potassium  phosphate. 

The  results  obtained  from  these  experiments  indicate  that  the  addition  of  phos- 
phate was  desirable  in  the  culture  media  for  these  organisms.  The  addition  of  sodium 
chlorid  to  bouillon  has,  therefore,  been  abandoned  by  the  author  and  0.5  percent  of 
acid  potassium  phosphate  is  added  to  the  culture  media.  No  change  in  virulence  in 
cultures  has  been  observed  after  growth  on  this  medium,  and  tuberculin  prepar.  . 
from  such  cultures  is  perfectly  satisfactory. 

Certain  variations  in  the  morphology  of  tubercle  bacilli  of  bovine  origin, 
('.  N.  McBryde  (  U.  8.  Dept.  Ayr.,  Bureau  of  Animal  Industry  Rpt.  1903,  pp.  109-113, 
pis.  2;  Circ.  60,  )>p.  109-118,  pis.  2). — In  examining  cultures  of  tubercle  bacilli  grown 
on  an  egg  medium  an  especially  luxuriant  growth  was  noticed  near  the  edge  of  par- 
affin which  had  melted  and  run  down  on  the  medium.  Narrow  streaks  of  paraffin 
were  purposely  run  on  such  culture  medium  and  the  phenomenon  just  noted  was 
observed  in  these  cases. 

An  examination  of  bacilli  grown  in  contact  with  paraffin  failed  to  show  that  the 
paraffin  tends  to  give  a  fixed  characteristic  to  the  bovine  tubercle  bacillus.     In  tubercle 
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bacilli  obtained  from  hogs  a  marked  lengthening  was  observed.  Long  filamentous 
forms  were  found  in  connection  with  the  bovine  bacillus.  Among  the  bacilli  in 
contact  with  the  paraffin  there  was  a  simultaneous  occurrence  of  the'long  forms  and 
the  micrococcus  forms  of  tubercle  bacilli. 

In  explaining  the  observed  effect  of  paraffin  it  is  suggested  that  the  paraffin  pro- 
tects the  surface  of  the  egg  from  evaporation  and  thus  preserves  the  degree  of  mois- 
ture which  is  essential  to  the  growth  of  the  bacillus. 

Tuberculosis  of  the  bones  as  related  to  circulatory  and  nutritive  troubles, 
N.  Petroff  (Ann.  Inst.  Pasteur,  18  [1904),  No.  9,  pp.  o90-.r>9.i). — In  order  to  test  the 
possible  connection  between  tuberculosis  of  the  bones  and  circulatory  or  nutritive 
disturbances,  the  author  carried  out  a  series  of  experiments  on  rabbits.  In  some  of 
these  animals  the  abdominal  sympathetic  nerve  was  divided  and  in  others  the  sciatic 
nerve  and  in  still  others  the  crural  vein  was  ligated.  After  such  treatment  the  ani- 
mals were  inoculated  with  virulent  cultures  of  tubercle  bacilli. 

Autopsies  made  on  these  animals  showed  that  the  disease  was  distributed  in  a 
manner  which  demonstrated  that  the  changes  due  to  operative  interferences  had  not 
influenced  the  course  of  the  disease.  Attention  is  called,  however,  to  the  fact  that 
osteomyelitis,  a  disease  most  common  in  young  animals  in  a  growing  condition,  affects 
mosl  frequently  the  extremities  of  the  longer  bones.  Tuberculosis  also  shows  a  pre- 
dilection for  such  locations. 

Robert  Koch  and  his  critics,  D.  A.  Hughes  (Amer.  Vet.  Her.,  27  {1904),  Nos.  10, 
pp.  919-943;  11,  pp.  1016-1034)- — The  position  of  Koch  with  reference  to  the  contro- 
versy concerning  tuberculosis  is  outlined  in  considerable  detail  for  the  purpose  of 
showing  the  gradual  changes  in  opinion  which  Koch  has  held  during  recent  years. 
The  reports  of  commissioners  appointed  for  the  purpose  of  investigating  the  relations 
between  human  and  bovine  tuberculosis  are  also  discussed,  and  abstracts  are  pre- 
sented of  the  views  of  various  investigators  in  France,  Great  Britain,  Germany,  the 
United  States,  and  Canada. 

The  conclusion  is  reached  as  the  result  of  this  study  of  the  literature  relating  to 
tuberculosis,  that  there  is  no  unanimity  among  scientists  at  the  present  time  in  regard 
to  the  manner  and  degree  in  which  human  tuberculosis  may  be  transmitted  to  cattle 
or  the  bovine  form  of  the  disease  to  man.  Opinions  also  vary  as  to  the  identity  of 
the  human  bacillus  and  that  of  pearl  disease.  All  investigators  agree  that  bovine 
tuberculosis  is  a  source  of  danger  to  nearly  all  domesticated  animals  and  most  scien- 
tists believe  that  the  milk  and  meat  of  tuberculous  animals  are  dangerous  food  for  man. 

Simultaneous  inoculation  against  rinderpest  and  its  dangers,  A.  Theiler 
(  Monatsh.  Prakt.  Tierh.,  16  (1904),  No.  4-5,  pp.  195-204)- — The  simultaneous  inocula- 
tion of  cattle  with  serum  or  immune  blood  and  the  virus  of  rinderpest  has  been  pro- 
posed quite  extensively  by  veterinarians  in  South  Africa.  Statistics  are  presented 
showing  the  number  of  animals  thus  treated  and  the  percentage  of  vaccinated 
animals  which  have  developed  Texas  fever  as  a  result  of  vaccination. 

The  author  believes  that  simultaneous  vaccination  against  rinderpest  in  a  region 
in  which  Texas  fever  and  other  blood  diseases  prevail  is  very  dangerous  if  blood  is 
used  as  the  virus  for  inoculation.  The  danger  is  especially  great  for  animals  which 
are  not  immune  to  Texas  fever.  In  practice  it  is  impossible  to  exclude  with  certainty 
the  use  of  blood  of  animals  which  are  immune  to  Texas  fever.  This  method  of 
simultaneous  vaccination  was  abandoned  in  parts  of  South  Africa  and  as  a  result  of 
this  movement  rinderpest  has  been  eradicated  from  such  regions. 

Resistance  against  rinderpest  and  other  infectious  diseases  conferred  by 
the  subcutaneous  injection  of  certain  bile  products  and  also  by  the  injection 
of  substances  prepared  from  animal  testes  and  the  seeds  of  plants,  A.  Lin- 
gard  ( Centhl.  Bakt.  u.  Par.,  1.  Abt.,  Orig.,  37  (1904),  No.  2,  pp.  246-248)  .—During  the 
author's  experiments  about  1,550  cattle  of  various  breeds  were  used.  It  has  already 
been  shown  that  hill  cattle,  plain  cattle,  and  hill  buffalo  exhibit  different  degrees  of 
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immunity  to  rinderpest  and  thai  plain  cattle  may  be  immunized  by  Koch's  bile 
method  while  hill  cattle  can  not. 

It.  was  found  during  the  author's  experiments  that  a  bile  precipitate  which  had 
been  inoculated  together  with  rinderpest  blood  when  washed  and  dissolved  in  a  1 
per  cent  solution  of  carbonate  of  soda  neutralizes  the  virus  of  rinderpest  blood  when 
exposed  for  several  hours  in  vitro.  It  was  found  that  plains  cattle  could  be  well 
protected  against  subcutaneous  injections  of  virulent  blood  after  receiving  subcuta- 
neous injections  of  normal  bile  at  intervals  of  a  few  days  for  4  times  or  by  receiving 
a  soda  solution  of  the  precipitate  obtained  from  normal  cattle  bile  by  the  use  of 
Almen's  tannin  solution. 

Similar  results  were  obtained  by  the  use  of  an  aqueous  solution  extracted  from 
bovine  testes,  subsequently  filtered  and  precipitated  with  acetic  acid.  This  precipi- 
tate when  dissolved  in  a  1  per  cent  solution  of  carbonate  of  soda  did  not  confer 
immunity  on  hill  cattle  but  protected  plain  cattle  successfully.  The  seeds  of  a  consid- 
erable variety  of  pumpkins  grown  at  high  elevation  were  then  ground  and  a  solu- 
tion prepared,  after  which  a  precipitate  was  obtained  by  the  addition  of  acetic  acid. 
This  precipitate  when  dissolved  in  1  per  cent  solution  of  sodium  carbonate  gave 
similar  results  to  those  obtained  by  the  methods  just  mentioned. 

The  agglutination  of  anthrax  bacteria  by  a  specific  serum,  G.  Sobeenheim 
(Deut.  Med.  Wchnschr.,  30  {1904),  No.  41,  pp.  1501,  1502).— The  author  carried  out  a 
series  of  experiments  for  the  purpose  of  testing  the  value  of  results  reported  by 
Carini  regarding  the  agglutination  of  anthrax  bacilli  by  specific  serum  in  very  dilute 
solutions. 

As  a  result  of  these  experiments  the  author  is  unable  to  recognize  a  specific  agglu- 
tinating action  of  anthrax  serum.  According  to  his  observations,  anthrax  bacilli  are 
not  regularly  agglutinated  under  the  influence  of  immune  serum,  and  moreover  are 
sometimes  agglutinated  in  quite  a  pronounced  manner  by  normal  serum.  The 
agglutinating  power  of  an  anthrax  serum  appears  to  vary  exceedingly,  and  this  varia- 
tion is  so  regular  that  the  agglutination  can  not  be  placed  in  the  same  category  with 
more  definite  processes  of  this  sort. 

The  most  weighty  argument  against  Carini's  contentions  appears  to  be  the  fact 
already  cited  that  normal  serum  usually  possesses  the  same  agglutinating  power 
toward  anthrax  bacilli  as  immune  serum. 

A  trypanosoma  found  in  blood  of  cattle  in  India,  Durrant  and  J.  D.  E. 
Holmes  (Jour.  Comp.  Path,  and  Ther.,  17  (1904),  No.  3,  ]>p.  209,  210,  pi.  1).—A 
species  of  trypanosoma  was  discovered  during  a  post-mortem  examination  of  a  bull 
which  had  been  used  for  experimental  purposes.  The  organism  resembled  some- 
what that  described  by  A.  Theiler  as  affecting  cattle  in  South  Africa.  No  inocula- 
tion experiments  were  possible  on  account  of  the  decomposed  condition  of  the  blood 
at  the  time  when  the  trypanosoma  was  discovered. 

Foot-rot  of  sheep:  Its  nature,  cause,  and  treatment,  J.  R.  Mohlek  and  H.  J. 
Washburn  (  U.  S.  Dept.  Agr.,  Bureau  of  Animal  Industry  Bui.  63,  pp. 39, pis.  3,  fig.  1). — 
Foot-rot  is  used  by  the  authors  as  indicating  the  contagious  form  of  foot-rot  due  to 
Bacillus  necrophorus.  The  date  of  the  first  appearance  of  this  disease  in  America  is 
not  known.  The  symptoms  of  the  disease  are  described  in  detail.  Sheep  become 
lame  and  a  purulent  process  extends  under  the  horny  covering  of  the  foot  and  leads 
to  fistulous  passages  and  other  lesions.  The  bacillus  of  necrosis  has  also  been  found 
to  be  the  cause  of  foot-rot  in  reindeer.  Contagion  spreads  quite  rapidly  among  the 
various  sheep  in  a  herd. 

The  authors  tried  an  experiment  in  cultivating  the  necrosis  bacillus  and  in  testing 
its  virulence  for  sheep  and  other  experimental  animals.  It  was  found  possible  to 
transmit  foot-rot  readily  from  diseased  to  healthy  sheep  by  the  use  of  mixed  cultures 
as  well  as  by  pus  obtained  from  the  diseased  surface.  The  experiments  in  question 
are  described  in  detail.    The  organism  was  found  to  be  pathogenic  for  sheep  when 
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inoculated  hypodermically,  but  did  not  cause  foot-rot  either  by  this  method  or  when 
given  by  feeding.  Rabbits  and  mice  were  found  to  be  susceptible  to  the  necrosis 
bacillus,  but  guinea  pigs  were  refractory. 

Foot-rot  of  sheep  is  of  great  economic  importance  and  attention  was,  therefore, 
called  to  the  features  of  the  disease  by  which  it  can  be  differentiated  from  wounds, 
cutaneous  abscesses,  foot-and-mouth  disease,  and  other  related  diseases.  The  pre- 
vention of  foot-rot  may  be  brought  about  by  careful  management  and  quarantine. 
Sheep  may  be  pastured  on  land  that  has  been  previously  occupied  by  diseased  sheep 
provided  that  one  winter's  frosts  have  been  allowed  to  intervene.  Buildings  and 
premises,  however,  should  be  disinfected. 

In  treating  mild  cases,  the  affected  sheep  may  be  made  to  pass  slowly  through  a 
trough  containing  a  solution  of  chlorid  of  lime  at  the  rate  of  1  lb.  to  12  qts.  of  water, 
or,  instead  of  this,  carbolic  acid  may  be  used  at  the  rate  of  1  part  to  30  parts  of  water. 
For  more  advanced  cases  a  solution  of  copper  sulphate  at  the  rate  of  4  lbs.  to  5  gals. 
of  water  may  be  used,  or  the  diseased  tissue  may  be  cut  away  and  the  parts  washed 
with  a  5  per  cent  solution  of  carbolic  acid,  after  which  an  antiseptic  powder  consist- 
ing of  carbolic  acid,  tannic  acid,  and  alum  may  be  sprinkled  on  the  affected  part. 

Report  of  the  work  against  sheep  scab  in  1903,  C.  O.  Goodpasture  (  U.  S. 
Dept.  Agr.,  Bureau  of  Animal  Industry  Rpt.  1903,  pp.  41-53). — During  the  year  under 
report  a  larger  number  of  inspections  of  sheep  was  made  than  ever  before,  involving 
a  total  of  33,647,563  sheep.  In  this  number  8.98  per  cent  was  found  to  be  infected 
with  scab.  While  the  percentage  of  infection  is  thus  slightly  larger  than  in  previous 
years,  this  is  due  to  the  fact  that  the  principal  work  was  done  in  western  States  where 
the  disease  was  most  prevalent. 

The  work  of  eradicating  sheep  scab  is  progressing  in  a  very  satisfactory  manner 
and  the  results  thus  far  obtained  indicate  "that  it  is  only  a  question  of  a  few  more 
years  when  the  fight  against  sheep  scab  will  be  successfully  completed."  The  effect- 
iveness of  various  dips  during  the  years  1900  to  1903  ranged  from  86  to  98.5  per  cent, 
the  highest  effectiveness  being  reached  in  1903.  The  dipping  of  sheep  at  private 
plants  is  usually  more  effective  than  that  done  at  public  dipping  stations,  but  the 
difference  is  not  very  pronounced. 

When  the  various  dips  are  compared  for  the  years  1900  to  1903,  it  is  seen  that 
tobacco  extract  and  sulphur  has  the  highest  average  percentage  of  efficacy;  this  is 
believed  to  be  due,  however,  to  the  improper  mixing  of  the  lime  and  sulphur  dip 
during  the  first  year  of  the  test.  In  1903  the  lime  and  sulphur  dip  broke  the  record 
of  efficacy  with  98.5  per  cent.  This  dip  also  has  the  highest  average  efficacy  during 
the  last  3  years.  It  is,  therefore,  evident  that  lime  and  sulphur  prepared  strictly 
according  to  directions  is  the  best  dip  recognized  by  the  Bureau,  while  the  tobacco 
extract  and  sulphur  is  also  satisfactory  and  is  easily  prepared. 

Swine  plague,  W.  Grips  (Fortschr.  Vet.  Hyg.,  2  (1904),  Nos.  1,  pp.  5-18;  2,  pp. 
49-73;  3,  pp.  82-107;  4,  PP-  113-135,  figs.  6). — An  elaborate  historical  review  is  pre- 
sented on  the  subject  of  swine  plague  with  numerous  critical  references  to  the  litera- 
ture of  the  subject  in  connection  with  a  bibliography.  The  author  outlines  in  detail 
his  experiments  with  hogs  of  different  ages  and  with  small  laboratory  animals  for 
the  purpose  of  determining  the  relationship  and  importance  of  the  organism  described 
by  Loftier  and  Schiitz  and  that  described  by  himself  as  the  cause  of  swine  plague. 

The  differential  diagnosis  between  swine  plague  and  hog  cholera  is  discussed  for 
the  purpose  of  calling  attention  to  the  characteristic  lesions  of  swine  plague.  The 
symptoms  and  lesions  of  the  latter  disease  are  described  in  great  detail  in  connection 
with  the  clinical  history  of  a  large  number  of  cases.  Cultures  were  made  of  the 
organism  described  by  Loftier  and  Schiitz  and  also  of  the  Grips  bacillus  and  inocu- 
lation tests  were  carried  out  with  these  organisms.  In  this  discussion  the  author 
argues  that  the  outbreaks  of  swine  plague  and  the  peculiar  distribution  of  the  lesions 
of  the  disease  can  not  be  readily  explained  on  the  basis  of  Loftier' s  theories,  while 


VETERINARY    SCIENCE    AND    PRACTICE.  7 15 

the  conditions  observed  appear  to  harmonize  well  with  the  assumption  that  Grips 
bacillus  is  the  cause  of  the  disease. 

It  is  concluded  therefore  that  swine  plague  is  a  contagious  disease  affecting  mostly 
young  hogs,  and  is  especially  characterized  by  catarrh  and  purulent  processes.  In 
the  author's  opinion  the  Grips  bacillus  is  the  cause  of  the  disease  and  infection  takes 
place  chiefly  through  the  mouth.  Such  infection  apparently  occurs  mostly  as  the 
result  of  the  ingestion  of  infected  milk.  LofHer's  bacillus  merely  causes  acute  com- 
plications of  the  normal  chronic  course  of  swine  plague.  According  to  the  author's 
observations  LofHer's  bacillus  may  be  found  in  50  to  60  per  cent  of  hogs  in  a  healthy 
condition  and  varies  greatly  in  the  degree  of  its  virulence. 

The  etiology  of  swine  plague,  Schmidt  (Fortschr.  Vet.  Hyg., ..'  (  1904),  No.  5,  pp. 
137-14-)- — As  a  result  of  his  studies  on  swine  plague,  the  author  concludes  that  the 
organism  described  by  Loffler  and  Schi'itz  under  the  name  Bacillus  suisepticus  has 
nothing  to  do  with  the  etiology  of  the  disease.  This  bacillus  is  considered  as  an 
accessory  organism  nearly  always  present  and  sometimes  taking  part  in  the  produc- 
tion of  a  more  serious  lesion.  In  the  author's  opinion  the  organism  may  sometimes 
cause  a  septicemia,  or  even  an  infectious  pneumonia,  but  never  epizootic  swine 
plague. 

The  etiology  and  means  of  combating  swine  plague,  R.  Ostertag  (Berlin. 
Tierarztl.  Wchnschr.,  1004,  No.  51,  pp.  847-858). — In  this  paper  the  author  presents 
a  critical  review  of  the  investigations  and  opinions  of  Grips,  Glage,  Nieberle,  and 
others  regarding  this  disease.  It  is  argued  that  the  evidence  presented  in  favor  of 
considering  ( rrips  bacillus  as  the  cause  of  swine  plague  is  quite  unsatisfactory. 

Attention  is  called  to  the  great  economic  importance  of  combating  swine  plague  in 
a  scientific  and  effective  manner.  The  annual  losses  from  the  disease  are  very  great 
and  consequently  no  mistake  should  be  made  in  the  organization  of  governmental 
plans  for  controlling  it. 

Problem  of  swine  plague,  Schmidt  (  Fortschr.  Vet.  Hyg.,  2  (1904),  No.  8,  pp.  220- 
.;.'■■:  \. — The  author  discusses  the  diagnosis  of  swine  plague  from  a  bacteriological 
standpoint.  As  a  result  of  this  study  it  is  concluded  that  the  diagnosis  of  swine 
plague  can  not  be  reached  in  a  reliable  manner  on  a  basis  of  bacteriological  investi- 
gations without  other  aid. 

It  is  possible  that  the  mere  demonstration  of  ovoid  bacteria  which  take  stain  at 
either  end  and  are  virulent  for  mice  may  lead  to  erroneous  conclusions  and  is,  there- 
fore, of  little  value.  It  is  necessary  to  remember  that  Grips  bacillus  and  other 
organisms  may  be  present.  In  order  to  reach  a  reliable  diagnosis  it  is  necessary  to 
consider  the  method  of  introduction  of  the  disease,  the  pathological  findings,  and 
the  course  of  infection. 

Bacillus  pyogenes  and  its  relation  to  swine  plague,  H.  Putz  (Ztschr. 
Fleisch-  u.  Milchhyg.,  15  (1904),  No.  1,  pp>.  10,  11). — Inoculation  experiments  were 
carried  out  with  Bacillus  pyogenes,  during  which  pigs  received  injections  of  this 
organism  subcutaneously,  intravenously,  in  the  pleura,  peritoneum,  trachea, 
alimentary  tract,  and  the  lungs.  A  parallel  series  of  inoculations  was  also  made 
with  B.  suisepticus.  From  these  experiments  it  is  concluded  that  the  latter  organism 
is  the  true  cause  of  swine  plague,  while  the  first-named  bacillus  never  produces  the 
effects  ascribed  to  it  by  Grips. 

Chronic  diseases  of  the  udder  in  hogs,  Zanders  (Monatsh.  Prakt.  Tierh.,  15 
(1904),  No.  12,  pp.  529-552,  pis.  2) . — The  literature  relating  to  this  subject  is  discussed 
in  a  critical  manner.  The  author  had  occasion  to  study  64  cases  of  chronic  diseases 
in  the  swine  udder.  These  cases  were  obtained  during  the  practice  of  meat  inspec- 
tion. Of  64  cases  2  were  identified  as  atheroma,  4  as  tuberculosis,  1  as  chronic  fibrous 
mastitis,  6  as  chronic  purulent  mastitis,  and  51,  or  80  per  cent,  as  actinomycosis. 
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Detailed  notes  are  given  on  the  gross  and  microscopic  anatomy  observed  in  the 
different  diseases  which  the  author  .studied  in  the  swine  udder.  The  4  cases  of 
mammary  tuberculosis  observed  in  hogs  were  due  to  the  generalization  of  the  disease 
as  a  result  of  the  translocation  of  the  bacteria  through  the  circulating  blood.  The 
chief  contingent  of  the  mammary  diseases  in  hogs  is  actinomycosis,  and  this  is 
explained  as  due  to  the  unusually  frequent  opportunities  offered  for  the  organism  of 
actinomycosis  to  enter  hogs  through  skin  wounds. 

Mai  de  caderas  in  domesticated  and  wild  animals,  M.  Elmassian  and  E. 
Migome  (Ann.  Ji/xt.  Pasteur,  18  (1904),  No.  9,  pp.  587-589). — On  a  cattle  ranch  in 
Paraguay  badly  infested  with  capibaras,  hunting  expeditions  were  organized  for  the 
purpose  of  destroying  these  pests.  It  was  noted,  however,  that  on  every  occasion  of 
this  sort  the  dogs  which  killed  and  ate  the  capibaras  became  affected  with  mal  de 
caderas  and  died. 

The  same  disease  broke  out  also  among  the  horses  used  for  bunting.  Laboratory 
experiments  and  miscroscopic  tests  showed  the  presence  of  the  blood  parasite  of  mal 
de  caderas  in  all  cases.  Itappears,  therefore,  that  the  capibara  is  frequently  infected 
with  the  organism  of  mal  de  caderas,  and  is  capable  of  transmitting  the  disease  to* 
domesticated  animals  although  itself  suffering  only  a  mild  form  of  the  disease. 

Infectious  abortion  in  horses,  P.  Crest  a  et  .w..  (  Bol.  f~Jji<'-  Min.  Agr.,  Ind.  e  <  '<>in. 
[Rom?],  5  (1904),  No.  .',  pp.  180-182). — This  is  a  brief  report  of  a  commission 
appointed  for  the  purpose  of  investigating  this  disease.  It  is  recommended  that  in 
all  cases  of  abortion  the  fetus  be  destroyed  and  all  contaminated  objects  be  disin- 
fected with  a  5  per  cent  solution  of  corrosive  sublimate.  Aborting  mares  should  be 
isolated  and  subjected  to  proper  antiseptic  treatment. 

Thrombosis  of  the  posterior  aorta  and  of  the  iliac  arteries  in  horses,  F. 
Supfkan  (Rev.  Vet.  [Toulouse'],  ..">  (1904),  No.  m,  pp.  >;.',? -664). —The  symptoms  of 
tins  disease  are  described  and  detailed  clinical  notes  are  given  on  the  case  which  came 
under  the  author's  observations.  The  disease  resulted  fatally  and  pathological 
lesions  as  shown  at  a  post-mortem  examination  are  described. 

Reports  from  the  Berlin  medicinal  clinic,  E.  Frohner  (Monatsh.  Prakt.  Tierh., 
16  (1904),  No.  l,pp.  40-47). — In  experiments  undertaken  for  the  purpose  of  testing 
the  value  of  strophanthin  in  the  treatment  of  pneumonia  of  horses  it  was  found  that 
this  drug  produces  a  necrosis  and  is  not  suitable  for  use  in  the  treatment  of  pneu- 
monia either  in  a  pure  form  or  in  the  form  of  a  tincture.  Brief  notes  are  also  given  on 
the  value  of  thoracic  puncture  in  the  treatment  of  pneumonia. 

Pathological  report  on  a  case  of  rabies  in  a  woman,  J.  R.  Mohler  ( 1 '.  S. 
Dept.  Agr.,  Bureau  of  Animal  Industry  Rpt.  1903,  /ij>.  54-60, pi.  1;  C'irc.  54,  pp.  54-60, 
pi.  1). — Notes  are  given  on  a  case  of  rabies  in  a  woman  who  died  21  days  after  being 
bitten  by  a  rabid  dog.  Portions  of  the  medulla  oblongata,  upper  part  of  the  spinal 
cord,  and  right  plexiform  ganglion  of  the  vagus  nerve  were  removed  and  examined 
for  the  presence  of  the  lesions  described  by  Van  Gehuchten  and  Nelis. 

The  principal  change  observed  was  an  extensive  proliferation  of  the  endothelial 
cells  of  the  capsule.  An  infiltration  of  the  leucocytes  was  also  noted.  Inoculation 
experiments  were  made  with  an  emulsion  from  the  medulla  oblongata.  All  of  the 
rabbits  which  were  inoculated  with  this  material  died  with  typical  cases  of  rabies. 
The  lesions  found  by  a  histological  examination  of  the  plexiform  ganglion  of  the 
vagus  nerve  were  such  as  has  been  considered  typical  of  rabies. 

The  passage  of  rabies  virus  through  Berkefeld  filters  N  and  W,  P.  Rem- 
lixger  (Compt.  Rend.  Soc.  Biol.  [Paris'],  56  (1904),  No.  4,  pp.  150, 151).— The  author 
had  already  demonstrated  that  rabies  virus  may  pass  through  the  Berkefeld  filter  Y. 
In  these  experiments  it  is  also  found  to  pass  through  Berkefeld  filters  N'  and  W. 
Animals  inoculated  with  filtered  virus  develop  rabies  after  an  incubation  period  of 
h»  or  11  davs. 
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Absorption  of  rabies  virus  by  the  pituitary  mucous  membrane,  I*.  Rem- 
linger  (Compt.  Rend.  Sor.  Biol.  {Paris'],  56  (1904),  No.  /,  pp.  4-1-43). — In  order  to 
determine  the  possibility  of  the  absorption  of  rabies  virus  through  the  healthy  and 
uninjured  mucous  membrane  the  author  placed  about  10  drops  of  an  emulsion  of 
fixed  rabies  virus  in  the  nasal  cavities  in  each  of  6  young  rabbits.  After  a  period 
of  7  days  the  symptoms  <>f  rabies  began  to  appear  in  one  rabbit  and  in  all  4  out  of  6 
rabbits  became  affected. 

These  results  are  considered  as  showing  that  the  pituitary  mucous  membrane  in  a 
healthy  condition  is  capable  of  absorbing  rabies  virus  to  such  an  extent  as  to  produce 
typical  cases  of  rabies. 

The  virus  of  exudative  typhoid  in  fowls,  A.  Maggiora  and  (i.  L.  Valenti 
(Ztschr.  IIi/i/.  "■  Infectionskrank.,  48  (1904),  No.  ;.  pp.  280-326,  pi.  /).^This  disease 
is  held  to  be  identical  with  cyanolophia  of  Lode  and  Gruber,  and  also  with  fowl 
plague  of  Ostertag. 

An  elaborate  series  of  experiments  was  carried  on  for  the  purpose  of  determining 
the  range  of  the  pathogenic  power  of  the  organism  which  causes  this  disease.  A 
large  number  of  pigeons  were  inoculated  both  under  ordinary  conditions  and  during 
periods  of  fasting.  It  was  found  that  the  organism  had  no  effect  upon  healthy  adult 
or  young  pigeons.  Pheasants  and  other  related  species  were  tested  in  the  same  man- 
ner.    Pheasants  were  found  to  be  as  susceptible  to  the  disease  as  common  fowls. 

Experiments  to  determine  the  possible  variation  in  resisting  power  in  fowls  of  dif- 
ferent ages  showed  that  young  chickens  possess  no  true  immunity  toward  the  disease. 
( reese  proved  to  be  much  less  susceptible  than  common  fowls.  Falcons  and  hawks, 
however,  were  easily  infected  and  developed  characteristic  symptoms.  The  blood 
of  falcons  infected  with  this  disease  was  shown  to  be  virulent  for  common  fowl-. 
Dogs  were  found  to  be  immune  and  apparently  no  relationship  exists  between  this 
disease  and  similar  diseases  in  cattle. 

Experiments  were  also  made  to  determine  whether  the  virus  of  the  disease  could 
be  attenuated  so  as  to  be  available  for  the  production  of  immunity.  These  experi- 
ments gave  results  which  are  not  very  encouraging.  Better  results  were  obtained 
from  the  use  of  a  serum,  but  the  authors  propose  to  study  this  matter  further  before 
coming  to  definite  conclusions  regarding  the  use  of  serum. 

Pulmonary  mycosis  of  birds,  with  report  of  a  case  in  a  flamingo,  J.  R.  AIoh- 
ler  and  J.  S.  Buckley  (  U.  S.  Dept.  Agr.,  Bureau  of  Animal  Industry  Rpt.  1903,  pp. 
122-138,  />ls.  5;  Circ.  58,  />/'.  122-138,  pis.  5). — An  examination  was  made  of  a  fla- 
mingo which  died  in  the  National  Zoological  Park.  The  bird  came  from  Cuba  ami 
was  the  fourth  flamingo  to  die  within  three  wreeks  after  being  imported  into  this 
country. 

An  examination  of  the  flamingo  showed  that  the  lungs  presented  a  mottled  appear- 
ance, the  normal  pink  color  being  largely  replaced  by  grayish  yellow  areas  the  size 
of  a  pin  head.  Similar  areas  were  found  in  the  bronchial  tubes.  An  examination 
of  these  areas  disclosed  Aspergillus  fumigatus.  The  symptoms  shown  by  the  four 
flamingos  which  died  in  the  National  Zoological  Park  were  not  closely  observed. 
Detailed  notes  were  given  on  the  pathological  action  of  the  fungus  and  on  its  agency 
in  the  production  of  mycosis  in  birds. 

Kxperiments  were  carried  out  during  which  chickens,  pigeons,  rabbits,  and  guinea 
pigs  were  inoculated  with  the  fungus.  The  greater  portion  of  the  experimental 
animals  died  as  a  result  of  the  injection. 

A  new  nematode  ( Gongylonema  ingluvicola)  parasitic  in  the  crop  of 
chickens,  B.  H.  Ransom  (U.  ,S'.  Dept.  Agr.,  Bureau  of  Animal  Industry  ('ire.  04,  pp.  3, 
figs.  2). — In  making  a  post-mortem  examination  upon  a  chicken,  nematode  worms 
were  discovered  in  burrows  in  the  mucous  lining  01  the  crop.  These  worms  upon 
examination  proved  to  be  a  new  species  and  are  described  under  themame  Gongy- 
tonema  ingluvicola. 
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Phenolin,  E.  Bass  (Rev.  Vet.  [Toulouse],  29  (1904),  No.  10,  pp.  664-667) .—This 
product  has  been  used  extensively  by  the  author  for  various  purposes.  Phenolin  is 
found  to  be  a  good  disinfectant,  capable  of  producing  excellent  results  in  a  treatment 
of  wounds  and  diseases  of  the  reproductive  organs.  It  is  also  useful  in  the  treatment 
of  skin  diseases  whether  due  to  animal  or  vegetable  parasites.  Phenolin  used  exter- 
nally produces  no  toxic  effects  and  in  the  author's  opinion  is  preferable  to  creolin, 
lysol,  etc. 

Infectious  and  contagious  diseases  of  farm  animals  and  their  effect  on 
American  agriculture,  D.  E.  Salmon  (  U.  S.  Dept.  Agr.,  Bureau  of  Animal  Industry 
Rpt.  1903,  pp.  163-176).—  The  author  outlines  the  effective  work  of  the  Bureau  Mi- 
Animal  Industry  in  eradicating  pleuro-pneumonia  and  foot-and-mouth  disease  in  this 
country.  Attention  is  called  to  the  possibility  of  the  introduction  of  rinderpesl  in 
the  United  States.  Notes  are  also  given  on  the  economic  importance  of  Texas  fever, 
tuberculosis,  sheep  seal),  hog  cholera,  and  blackleg,  with  an  account  of  the  work  of 
the  Bureau  in  combating  these  diseases. 

Contagious  diseases  of  animals  in  foreign  countries,  G.  F.  Thompson  (  U.  S. 
Dept.  Agr.,  Bureau  of  Animal  Industry  Rpt.  1903,  pp.  443-451). —  Statistical  data  are 
presented  on  the  prevalence  of  hog  cholera,  sheep  scab,  glanders,  anthrax,  and  other 
contagious  diseases  in  Great  Britain,  Denmark,  Belgium,  France,  Switzerland,  Neth- 
erlands, Germany,  Italy,  Hungary,  India,  and  Egypt. 
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California  oliv  oil:  Its  manufacture,  G.  W.  Shaw  (California  Slu.  Bui.  158, 
pp.  33,  figs.  22). — This  is  a  discussion  of  the  olive-oil  industry  of  California,  in  which 
such  subjects  as  the  construction  of  buildings,  equipment  and  arrangement  of 
machinery,  harvesting  fruit,  crushing  and  extracting  the  oil,  clarification,  filtering, 
and  the  use  of  centrifugal  machines  lor  deniargarizing  oil  are  discussed.  Considera- 
ble work  along  the  same  line  has  been  reported  in  earlier  bulletins  of  the  station 
(E.  S.  R.,  11,  p.  46;  12,  p.  r,4.°>). 

It  is  not  believed  that  the  production  of  olive  oil  on  a  small  scale  can  be  made 
profitable.  It  promises  most  success  when  combined  with  the  olive  pickling  indus- 
try, using  the  best  of  the  olives  for  pickling  and  the  smaller  and  inferior  grades  for 
oil.  There  is  a  profitable  market  for  only  the  highest  grade  of  olive  oil,  and  this  can 
be  obtained  only  by  the  strictest  attention  to  cleanliness  and  care  in  every  detail  of 
manufacture.  Statistics  are  given  which  show  that  the  imports  of  olive  oil  from  for- 
eign countries  amount  to  more  than  §2,000,000  per  year,  while  the  California  product 
amounts  to  about  $150,000  per  year. 

There  is  opportunity,  therefore,  for  the  growth  of  the  California  industry  in  the 
production  of  an  oil  which  will  compete  in  price  with  the  foreign  product.  For  this 
purpose  it  is  essential  that  only  the  most  efficient  machinery  be  employed  and  that 
the  mills  be  of  such  capacity  as  to  handle  large  quantities  of  olives  in  the  most  eco- 
nomical manner.  "This  can  only  be  done  by  central  mills  located  in  regions  best 
adapted  in  climate  and  soil  to  the  growth  of  the  olive."  To  make  the  industry  suc- 
cessful the  grower  must  realize  not  less  than  $20  per  ton  for  the  olives  over  and  above 
the  cost  of  picking,  which  amounts  to  $8  to  $10  per  ton. 

Fruit  for  olive  oil  should  be  picked  by  hand.  The  best  quality  of  oil  is  obtained 
if  the  fruit  is  picked  "while  it  is  still  hard,  but  sufficiently  ripe  to  allow  the  pit  to  be 
squeezed  out  without  carrying  away  any  of  the  flesh  with  it."  In  the  ordinary 
practice  in  California  only  one-third  to  one-half  of  the  oil  contained  in  the  olive  is 
removed  by  pressing,  or  from  25  to  40  gal.  of  oil  per  ton  of  olives.  At  the  present 
time  there  is  but  little  attempt  to  utilize  the  residual  oil  remaining  in  the  pulp, 
though  the  pulp  is  often  used  for  hog  or  chicken  feed  or  fuel. 
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Filtering  is  not  essential  to  the  production  of  high-grade  olive  oil,  but  where  it  is 
not  employed  a  considerably  longer  time  is  required  to  obtain  a  perfect  racking.  It 
ia  believed  that  one  of  the  errors  in  the  industry  is  to  attempt  to  bottle  the  oil  too 
soon.  "Where  racking  alone  is  depended  upon  for  clarification,  oil  should  not  be 
bottled  in  a  shorter  time  than  6  months." 

Si  une  experiments  were  made  in  the  centrifugal  extraction  of  oil.  An  examination 
of  the  pressed  pulp  obtained  from  different  factories  within  the  State  indicated  that 
the  range  of  recovery  is  from  35  to  65  per  cent  of  the  oil  contained  in  the  olive. 
With  a  small  centrifugal  machine  about  one-half  of  the  liquid  and  oil  contained  in 
the  pulp  was  extracted  during  the  first  5  minutes,  and  when  the  operation  was  con- 
tinued from  30  to  45  minutes  about  (>•">  per  cent  of  the  total  amount  of  oil  in  the  olive 
was  recovered. 

In  these  experiments  there  was  a  tendency  in  the  beginning  for  the  oil  to  collect 
in  the  center,  which  later  had  to  be  forced  through  the  pulp  on  the  sides  of  the 
machine.  It  was  found  desirable  to  loosen  the  pulp  about  every  15  minutes.  Most 
of  the  oil  in  the  pulp  was  extracted  within  30  minutes.  After  that  the  oil  obtained 
was  not  sufficient  To  compensate  for  the  loss  of  time  unless  the  mass  was  loosened 
from  the  screen  and  moistened  with  water,  when  increasing  results  were  secured  up 
to  about  1  hour.  By  loosening  the  pulp  and  the  use  of  water  61.3  per  cent  of  the  oil 
still  remaining  in  the  mass  was  recovered,  an  amount  sufficient,  it  is  believed,  to  be 
well  worth  the  trouble  for  the  time  expended.  With  a  large  centrifugal  similar 
results  were  secured. 

"The  results  taken  as  a  whole  and  compared  with  the  most  effective  pressings,  and 
allowance  being  made  for  the  smaller  charges  that  must  be  used  in  the  case  of  the 
centrifugal  as  against  the  large  press,  can  not  be  considered  as  offering  much  encour- 
agement for  manufacturers  to  adopt  the  former  machine  for  final  work,  although  it 
might  be  used  for  the  preliminary  treatment  in  the  removal  of  water  of  vegetation 
and  a  small  amount  of  oil." 

The  centrifugal  was  found  useful  in  demargarizing  oils.  Certain  varieties  of  olives, 
like  the  Redding  Picholine,  carry  a  large  proportion  of  fatty  acids  which  are  extracted 
with  the  oil.  These  crystallize  out  in  the  case  of  this  variety  at  8  to  9°  C.  and  pro- 
duce a  turbid  oil  at  from  11  to  12°  C.  With  oil  from  good  quality  of  olives  the  point 
of  turbidity  is  4  to  .V  C.  and  the  point  of  congelation  2  to  3°  C.  By  cooling  these 
fatty  oils  down  very  slowly  to  6  or  7°  C.  and  then  filtering  and  separating  in  the 
centrifugal  machine  a  better  grade  of  oil  can  be  secured. 

New  process  of  extracting  olive  oil,  J.  A.  Smith  (  C.  S.  Dept.  Com.  and  Labor, 
Mo.  Consular  Rpts.,  75  (  1904  ),  No.  287,  pp.  113-115).— This  article  is  largely  a  trans- 
lation of  a  pamphlet  by  A.  Funaro  on  this  subject.  The  new  process  is  essentially 
as  follows: 

"  The  crushing  of  the  olives  in  the  mill  is  protracted  until  a  uniform  fine  pulp  is 
obtained.  The  pulp  is  heaped  up  and  the  virgin  oil  which  flows  from  it  is  collected. 
The  pulp  is  then  passed  again  through  the  mill,  and  afterwards  wet  with  a  very 
dilute  solution  of  carbonate  of  soda.  It  is  then  transferred  to  a  large  tank  containing 
alkaline  lye  and  heated  to  a  temperature  not  exceeding  40°  C.  (104°  F. ).  If  this 
were  exceeded  saponification  would  be  brought  about.  The  contents  of  the  tank  are 
kept  in  agitation  by  means  of  a  jet  of  compressed  air. 

"At  the  end  of  6  hours  the  contents  are  allowed  to  settle,  the  olive  pits,  washed 
quite  clean,  falling  to  the  bottom,  while  all  the  fatty  matter  and  lighter  particles  of 
the  pulp  rise  to  the  surface  in  a  kind  of  emulsion.  The  olive  pits  and  alkaline  liquor 
being  then  withdrawn  from  the  bottom  of  the  tank,  there  is  added  to  this  emulsion 
a  cold  dilute  solution  of  alum.  The  compound  is  again  agitated  by  means  of  com- 
pressed air,  and  an  electrical  current  is  {massed  through  it  during  some  hours. 
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"It  is  then  allowed  to  settle  for  a  few  hours.  The  resinous  matter  present,  com- 
bining with  the  alum,  is  precipitated,  carrying  with  it  all  the  solids,  while  the 
oil  rises  to  the  surface  nearly  tree  from  extraneous  matter  and  is  rendered  quite 
bright  and  limpid  by  filtering.  The  aluminous  compound  which,  as  has  been  stated, 
falls  to  the  bottom  of  the  tank  contains  uol  more  than  4  to  5  parts  in  100,  by 
weight,  of  fatty  matter,  after  evaporation  of  moisture.  This  small  percentage  can 
be  recovered  by  the  sulphid  process,  or  if  the  residuum  be  heated  up,  after  the 
addition  of  soda,  soap  stock  is  obtained." 

In  experimenting  with  the  new  process  of  extraction  the  olives  treated  contained 
20. So  per  cent  of  fatty  matter,  39.75  per  cent  of  water,  and  33.40  per  cent  of  cellular 
substance.  The  yield  of  oil  obtained  was  25.15  per  cent,  and  an  additional  1  per 
cent  of  oil  was  recovered  after  a  short  interval  from  the  residue.  Similar  olives 
treated  in  the  customary  manner  of  crushing  and  pressing  gave  19.25  per  cent  of  oil 
from  the  first  and  second  pressings,  and  4.4(1  per  cent  from  the  depositing  tanks  and 
by  washing,  making  a  total  of  23.65  percent.  Similar  trials  conducted  at  another 
place  gave  22.6  percent  of  pressed  oil  and  1.2  percent  of  washed  oil,  total  23. 8  per  cent. 

By  the  new  process  of  oil  extraction  the  working  expenses  are  reduced  because  of 
the  elimination  of  presses,  pumps,  mats,  bags,  etc.  Five  laborers  and  one  mechanic 
were  found  adequate  for  the  handling  of  11,000  lbs.  of  olives  daily.  Oil  thus  pro- 
duced is  of  a  pale  straw  color  and  of  hardly  any  odor.  It  neither  congeals  nor  solidi- 
fies as  rapidly  as  olive  oils  made  in  the  usual  manner.  It  is  free  from  acids  and 
remains  so  for  a  year  or  longer,  even  when  exposed  to  the  air.  It  is  without  the 
flavor  of  fruit,  which  characterizes  olive  oils  made  in  the  usual  way. 

A  large  commercial  firm  to  whom  a  sample  of  the  oil  obtained  by  the  new  process 
was  submitted  for  examination  reported  that  it  had  entirely  lost  its  natural  flavor 
of  olive  oil  and  acquired  instead  an  unpleasant  and  rather  nauseous  taste.  The 
neutral  character  of  the  oil  might  make  it  of  value  for  industrial  purpose-.  It  is 
believed  that  the  new  process  will  not  lend  itself  to  the  production  of  olive  oils  of 
the  finest  grade.  It  may  be  of  value,  however,  in  the  rapid  and  economical  treat- 
ment of  the  residues  as  they  leave  the  oil  press. 

Calculations  used  in  cane-sugar  factories,  I.  H.  Morse  (New  York:  John 
Wiley  &  Snnx;  London:  Chapman  A  Hall,  Ltd.,  1904,  />/>■  VIII  -'74). — "A  practical 
system  of  chemical  control  for  Louisiana  sugar  houses  and  other  cane-producing 
countries." 

Handbook  for  the  use  of  the  sugar-beet  grower  and  the  beet-sugar  manu- 
facturer of  Java,  X.  A.  P.  M.  Tervooren  i  Handboek  ten  dienste  run  <l,  suikerriet- 
eultuur  en  de  rietsuiker-fabricage  op  Jain.  Amsterdam:  ./..  //.  de  Bussy,  1904,  /'/'• 
XYI-T296,  ficjs.  35). 

Agricultural  technology:  Sugar  making,  milling,  packing,  and  starch 
making,  E.  Saillakd  (Technologie  agricole:  sucrerie,  meunerie,  boulangerie,  feculerie, 
amidonnerie.  Paris:  J.  Bailliere  <v-  Sons;  rev.  in  Ing'en.  Agr.  Gembloux,  14  (1904), 
Xo.  8,  pp.  373,  374)- — This  volume  is  encyclopedic  in  character. 

The  textile  fibers:  Their  physical,  microscopical,  and  chemical  properties, 
J.M.Matthews  (Neiv  )"<,/■/.■.•  John  Wiley  &  Sons;  London:  Chapman  A  Hull,  Ltd., 
1904,pp.  VI-\-288,figs.  69). — This  work  on  textile  chemistry  is  intended  for  the  prac- 
tical operator  in  textiles  and  the  student  on  textile  subjects.  Wool  and  hair  fibers, 
silk,  cotton,  linen,  jute,  ramie,  hemp,  and  minor  vegetable  fibers,  such  as  New  Zea- 
land flax,  Manila  hemp,  sisal  hemp,  etc.,  are  discussed.  The  more  important  libers 
are  treated  at  some  length.  The  qualitative  and  quantitative  analysis  of  textile 
fibers  is  considered,  a  chapter  being  devoted  to  each  subject.  A  bibliography  cov- 
ering the  field  of  the  book  is  given. 
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Report  of  drainage  commission,  (..  A.  Ralph  i  Trrig.  Age,  20  (1905),  No.  8,  p. 
78). — In  the  report  of  the  chief  engineer  of  the  State  Drainage  Commission  of  Minne- 
sota it  i>  stated  that  1100,000  has  been  expended  by  the  Statu  in  construction  of 
drainage  ditches  which  have  benefited  370,860  acres  of  land.  There  are  24  ditches 
with  a  total  length  of  88.78  miles. 

"The  benefits  resulting  from  the  construction  of  these  ditches  have  been  much 
greater  than  the  original  estimates  .-.how.  Lost  River  ditch,  in  Polk  and  Beltrami 
counties,  3.7  miles  long,  has  transformed  an  impassable  bog  of  several  thousand 
acres  into  rich  meadow  and  tillable  land.  Badger  and  Skunk  creeks,  in  Roseau 
County,  8.5  miles  long,  will  afford  an  outlet  for  a  drainage  system  covering  upward 
of  50  square  miles,  ami  has  made  salable  thousands  of  acres  of  land  at  prices  aver- 
aging $8  an  acre,  which  prior  to  the  construction  of  the  ditches  had  no  market 
value." 

Contributions  to  the  hydrology  of  eastern  United  States,  1903,  M.  L. 
Fullek  |  U.  S.  Geol.  Survey,  Water  Supply  and  Irrig.  J'<i/>ir  No.  m_>.  /,/,.  522): — This  is 
•'a  statistical  progress  report  covering  hydrologic  work  done  in  eastern  United 
States  during  the  year  indicated.  The  reporl  contains  a  list  of  such  publications  of 
the  Survey  as  relate  to  hydrology,  an  account  of  the  work  of  the  eastern  section  of 
the  division  of  hydrology  tor  1903,  and  27  contributions,  by  -'■'>  geologists,  presenting 
extended  notes  on  the  wells,  springs,  and  general  water  resources  of  17  States." 

A  review  of  the  laws  forbidding  pollution  of  inland  waters  in  the  United 
States,  E.  I'..  Goodell  i  U.  S.  Geol.  Surrey,  Water  Supply  and  Trrig.  JJ<i/»r  No.  J".;. 
pp.  120). — This  review  contains  (1  i  a  summary  of  the  common  law  upon  the  subject 
of  water  pollution — i.  e.,  the  law  as  pronounced  and  determined  by  the  courts  inde- 
pendently of  legislative  action— and  (2)  a  summary  or  abstract  of  the  statutes  enacted 
by  the  various  legislatures  aimed  at  the  correction  of  the  evil. 

Report  on  irrigation  investigations  in  humid  sections  of  the  United  States 
in  1903  (  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  />'"/.  148,  />/>.  45,  ph.  3).— 
This  report  contains  descriptions  of  irrigation  plants  in  use  on  market  gardens  near 
New  York  City,  on  Long  Island,  and  in  New  Jersey,  and  account-  of  experiments  at 
the  New  Jersey  Station  in  irrigating  asparagus  and  small  fruits,  by  E.  B.  Voorhees; 
■  •f  experiments  at  the  Missouri  Station  in  irrigating  strawberries,  asparagus,  nursery 
stock,  onions,  and  corn,  by  II.  J.  Waters:  ami  of  the  history,  present  status,  and 
possibilities  of  irrigation  in  the  artesian  basin  of  South  Dakota,  by  A.  I'».  Crane. 

The  bulletin  as  a  whole  shows  the  great  advantage  of  irrigation  as  a  means  of 
increasing  production  and  as  an  insurance  against  drought  even  where  the  expense 
of  securing  a  water  supply  is  comparatively  large. 

Irrigation  in  the  United  States,  1902,  C.  J.  Blancharh  I  U.  S.  Dipt.  Com.  mnl 
Labor,  Bureau  of  the  Census  Bui.  /'»'.  j>j>.  92). — This  report,  which  was  prepared  in 
compliance  with  Congressional  authorization  to  the  Director  of  the  Census  "to  com- 
plete and  bring  up  CO  date  of  the  crop  year  of  L902  the  statistics  relating  to  irrigation, 
the  area  of  land  reclaimed,  the  cost  and  value  of  the  works,  and  such  other  informa- 
tion as  can  be  obtained  bearing  upon  the  present  condition  of  irrigation,''  is  based 
upon  statistics  secured  by  correspondence  supplemented  by  Held  work  in  a  few- 
States,  and  on  information  obtained  from  State  engineers  and  their  assistants.  The 
statistics  are  grouped  according  to  regions — arid,  semiarid,  rice  States,  and  humid 
States — drainage  basins,  and  by  States  and  Territories.      (  Noted  editorially.  ) 

Report  of  progress  of  stream  measurements  for  the  calendar  year  1903, 
J.  C.  Hoyt  (U.  S.  Geol.  Survey,  Water  Supply  and  Trrig.  Paper  No.  mo,  //p.  588,  mnp 
l). — The  territory  covered  by  this  paper  includes  Interior  Basin,  Pacific,  and  Hudson 
Bay  drainage.  The  data  reported  include  measurements  made  at  regular  gaging  sta- 
tions, "the  results  of  the  computations  based  upon  the  observations,  and  such  other 
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information  as  lias  been  collected  in  the  various  drainage  areas  that  may  be  of  use  in 
hydrographic  studies,  including,  as  far  as  available,  a  description  of  the  drainage  area 

and  the  streams  draining  it.-' 

Report  of  progress  of  stream  measurements  for  the  calendar  year  1903, 
J.  C  IIoyt  (  I '.  S.  Geol.  Survey,  Water  Supply  and  Trrig.  Papt  r  No.  97,  pp.  518,  map  1). — 
This  is  part  1  of  the  annual  report  on  stream  measurements  and  is  a  partial  record  of 
data  collected  from  the  territory  east  of  the  Mississippi  River.  The  report  contains 
detailed  measurements  of  the  How  of  streams  as  well  as  such  other  additional  infor- 
mation as  is  of  use  in  general  hydrographic  studies. 

Current  wheels,  R.  A.  Farnum  (Irrig.  Age,  20  I  1905),  No.  ■!.  pp.  76,  77,figs.9). — 
A  brief  illustrated  account  of  the  construction  ami  operation  of  a  few  forms  of  current 
wheels. 

Cost  of  pumping  for  irrigation,  S.  M.  Woodward  {Arizona  Sta.  Bui.  '/'■).  pp. 
457-469). — This  bulletin  gives  the  results  of  investigations  relating  to  the  actual  cosl 
of  pumping  water  for  irrigation  at  10  representative  pumping  plants  now  in  opera- 
tion in  Arizona,  with  recommendations  and  conclusions  as  to  best  kinds  of  pumping 
machinery  and  best  methods  of  pumping. 

It  is  stated  that  "complete  pumping  plants,  not  including  cost  of  wells,  can  be  built 
in  reasonably  accessible  locations  in  Arizona  for  approximately  S1G0  per  rated  horse- 
power, or$200per  water  horsepower.  Small  plants  may  exceed  this  cost,  while  very 
large  ones  will  probably  fall  below.  Small  plants  of  12  rated  horsepower  or  more, 
under  favorable  conditions,  should  lift  1  acre-foot  of  water  1  ft.  in  height  for  15  cts.  or 
less.     Plants  of  100  rated  horsepower  or  higher  should  do  the  same  for  about  5  cts." 

Tests  of  irrigation  pumping  plants  and  wells  in  the  valley  of  the  Rio 
Grande,  C.  S.  Slichter  (Engin.  News,  52  (1904),  No.  26,  pp.  580,  581, fig.  7!.— This 
article  gives  detailed  results  of  tests  of  18  pumping  plants  used  for  irrigationand  situ- 
ated in  the  valley  of  the  Rio  Grande  in  the  lower  part  of  New  Mexico  and  the  west- 
ern end  of  Texas.  The  data  reported  and  discussed  include  lift  of  pumps,  and  cost 
and  efficiency  of  electricity  and  different  kinds  of  fuel  (oil,  gasoline,  and  wood). 

Development  of  the  underflow,  J.  J.  Vernon  (Irrig.  Age,  20  (1905),  No.  3, 
p..86). — A  brief. account  of  pumping  operations  at  the  New  Mexico  Station.  (See 
E.  S.  R.,  15,  p.  195.) 

Underground  waters  of  southern  Louisiana,  with  discussions  of  their  uses 
for  water  supplies  and  for  rice  irrigation,  G.  I>.  Harris  and  M.  L.  Fuller 
(  U.  S.  Geo].  Survey,  Water  Supply  and  Trrig.  Paper  No.  101,  pp.  98,  pis.  11.  figs.  /•<)• — ■ 
The  part  of  this  report  prepared  by  Professor  Harris  "is  an  elaboration  of  a  portion  of 
an  earlier  paper  published  in  the  reports  of  the  geological  survey  of  Louisiana,  ami  by 
means  of  its  descriptions  and  illustrations  brings  out  clearly  the  nature  of  the  occur- 
rence and  the  importance  of  the  underground  water  resourcesof  the  region  considered." 

The  part  prepared  by  Mr.  Fuller  deals  with  the  increased  demand  for  underground 
water  for  various  purposes,  especially  in  rice  irrigation.  The  development  of  rice 
irrigation,  the  sources  of  water,  the  systems  in  operation,  and  methods  of  pumping 
and  applying  water  are  discussed.  Many  of  the  main  facts  of  the  latter  discussion 
are  taken  from  Bulletin  113  of  this  Office  (E.  S.  R.,  14,  p.  507). 

Experiments  and  results  in  rice  irrigation,  T.  U.  Taylor  (Tradesman,  52 
(1904),  No.  8,  pp.  51-53). — This  is  a  paper  read  before  the  National  Irrigation  Con- 
gress at  El  Paso.  It  briefly  reviews  the  history  and  present  status  of  rice  irrigation 
and  describes  methods  in  use. 

Forestation,  irrigation,  and  storage  reservoirs,  L.  A.  Fabre  (Bui.  Agr. 
Algtrieet  Tunisie,  10  (1904),  No.  20,  pp.  438-447). — A  general  summary  of  informa- 
tion on  these  subjects  as  applied  to  Algerian  and  Tunisian  conditions. 

The  reclamation  service,  F.  II.  Newell  (Poj).  Sei.  Mo.,  66  (1904),  No.  2,  pp. 
107-110.  pi.  1,  figs.  6). — The  organization  and  operations  of  the  reclamation  service 
of  the  U.  S.  Geological  Survey  established  under  the  reclamation  act  of  June  17,  1902, 
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"setting  aside  the  proceeds  of  the  disposal  of  public  lands  to  be  used  in  survey  and 
construction  of  irrigation  works  in  the  thirteen  States  and  three  Territories  of  the 
arid  region,"  are  briefly  described.  The  nature  and  extent  of  the  various  projects 
now  under  consideration  are  also  explained. 

Irrigation  of  mountain  pastures  in  the  Cevennes,  F.  Main  (Jour.  Agr.  Prat., 
n.  ser.,  8  \  1904  \,  No.  48,  pp.  1110-712,  fig.  1). — A  brief  general  account  is  given  of  irri- 
gation in  the  mountain  valleys  of  the  departments  of  Lozere  and  Ardeche. 

The  development  of  power-pumping  machinery,  W.  M.  Barr  (Engin.  Mag., 
€8(1905),  No.  4,  pp.  616-624,  figs.  12). — This  is  a  discussion  of  the  more  important 
principles  embodied  in  modern  pumping  machinery. 

Windmills  in  foreign  countries  (  U.  S.  Dept:  Com.  and  Labor,  Spec.  Consular  Rpts., 
31  (1904),  pp.  293). — This  is  a  series  of  reports  by  consular  officers  of  the  United 
States  on  the  number,  use,  efficiency,  source  of  supply,  present  demand  for  and  pos- 
sible extension  of  use  of  windmills  in  foreign  countries. 

Air-lift  pumping  plant  of  the  Redlands  Water  Co.  (  Engin.  Bee,  51  (1905), 
No.  1,  p.  8,  figs.  2). — This  plant  is  briefly  described. 

An  ingenious  air-lift  pump  (Engin.  and  Min.  Jour.,  78  (  1904),  No.  25,  p.  990, 
fig.  1). — The  principle  of  construction  is  briefly  described. 

The  cementing  power  of  road  materials,  L.  W.  Page  and  A.  S.  Cushman  (  U.  S. 
Dept.  Agr.,  Bureau  of  Chemistry  Bui.  85,  pp.  .'i,  pi.  1,  figs.  a). — "  It  is  the  intention 
in  this  bulletin  to  give  as  concise  a  description  as  possible  of  the  investigation  and 
results  of  tests  of  the  important  property  of  road  materials  known  as  cementing 
power.  In  the  course  of  many  years'  investigation  of  this  and  allied  problems  a  vast 
amount  of  data  has  been  accumulated,  but  the  effort  has  been  made  at  this  time  to 
select  only  such  as  are  necessary  for  the  presentation  and  discussion  of  the  subject." 

The  material  is  drawn  in  large  part  from  publications  which  have  already  been 
noted  in  the  Record  ( E.  S.  R.,  14,  p.  540;  15,  pp.  95,  826).  Some  additional  tests  of 
the  cementing  value  of  road  materials  from  different  parts  of  the  country  made  during 
the  past  year  are  reported,  attention  being  especially  called  to  the  wide  variation  in 
the  quality  of  road  materials  in  different  sections  of  the  country. 

Cements,  mortars,  and  concretes,  M.  S.  Falk  (New  York:  M.  C.  Clark,  1904, 
/i/'.  YI-\-176,  pis.  4,  fig*.  67). — In  this  treatise  the  author  attempts  to  abstract,  clas- 
sify, and  summarize  all  reliable  data  obtained  in  investigations  on  the  physical  prop- 
erties of  cement  and  cement  mixtures,  with  special  reference  to  those  properties 
which  concern  the  engineer. 

Hauling  on  country  roads,  A.  Baalsrud  (Norsk  Landmandsblad,  23  (1904),  No. 
32,  j'j>.  383-386). — The  paper  gives  the  practical  results  of  trials  conducted  by  the 
state  road  director  of  Norway,  with  a  view  to  determining  the  energy  required  to  haul 
wagons  having  different  loads,  width  of  tires,  and  height  of  wheels. — f.  \v.  woll. 

Trap  rocks  of  Palouse  region  as  road  material,  C.  N.  Little  and  W.  L.  Zeig- 
ler  (Idaho  Sta.  Bid.  45,  pp.  12,  pis.  3). — This  bulletin  reports  the  results  of  a  series 
of  tests  of  hardness,  toughness,  and  cementing  power  of  12  samples  of  trap  rocks  from 
the  Palouse  region  of  Washington  and  Idaho.  An  Olsen  standard  abrasion  machine, 
driven  by  a  3  horsepower  motor,  was  used  in  the  tests  of  hardness  and  toughness. 
The  cementing  power  was  tested  by  means  of  a  Fairbanks  cement  testing  machine, 
but  the  results  in  this  case  were  not  very  satisfactory.  The  rocks  tested  were  found 
to  vary  widely  in  the  qualities  essential  to  good  road  materials. 

Can  our  farm  wagons  be  improved?  Bhutschke  (Mitt.  Deut. Landw.  Gesett.,  19 
(1904),  No.  51,  pp.  315-318,  figs.  5). — Various  types  of  German  farm  wagons  are 
described  and  improvements  pointed  out. 

Cotton  picking  machine  (Shreveport  Tims*,  1904,  Dec.  18;  abs.  in  Jour.  Sor.  Arts, 
53  (1905),  No.  2721,  pp.  189, 190). — An  account  is  given  of  what  is  stated  to  have  been 
a  successful  test  on  a  plantation  near  Shreveport,  La.,  of  a  cotton  picking  machine 
invented  by  George  A.  Lowry,  of  Boston. 
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History  of  rural  engineering,  M.  Ringelmann  {Ann.  Inst.  Nat.  Agron.,  2.  ser., 
3  {1904),  Nos.  1,  pp.  129-179,  figs.  48;  2,  pp.  341-402,  figs.  84).—  This  paper,  dealing 
with  the  history  of  rural  engineering  in  ancient  times,  is  the  second  of  the  series, 
the  first  dealing  with  prehistoric  engineering  works  (E.  S.  R.,  15,  p.  623).  The 
first  part  of  the  article  is  devoted  to  rural  structures  of  various  kinds — dwelling 
houses  and  farmsteads,  stables,  grain-storage  houses,  silos,  etc.  The  second  part 
deals  with  agricultural  works  and  machinery  in  ancient  Egypt. 


MISCELLANEOUS. 

Twenty-second  Annual  Report  of  New  York  State  Station,  1903  {New  York 
State  Sin.  Rpt.  1903,  pp.  477). — This  contains  the  organization  list  of  the  station;  a 
financial  statement  for  the  year  ended  September  30,  1903;  a  list  of  the  periodicals 
received  by  the  station ;  meteorological  records  noted  elsewhere;  a  reprint  of  a  station 
circular  on  canning  peas  (E.  S.  R.,  16,  p.  79);  and  reprints  of  Bulletins  230  to  244  of 
the  station  on  the  following  subjects:  Some  facts  about  commercial  fertilizers  in  New 
York  State  (E.  S.  R.,  14,  p.  1058);  the  relation  of  carbon  dioxid  to  proteolysis  in  the 
ripening  of  Cheddar  cheese  (E.  S.  R.,  14,  p.  1115);  combating  the  black  rot  of  cab- 
bage by  the  removal  of  affected  leaves  (E.  S.  R.,  15,  p.  51);  rennet  enzym  as  a  factor 
in  cheese  ripening  (E.  S.  R.,  15,  p.  399);  experiments  in  curing  cheese  at  different 
temperatures  (E.  S.  R.,  15,  p.  399);  two  decays  of  stored  apples  (E.  S.  R.,  15,  p.  375); 
conditions  affecting  chemical  changes  in  cheese  ripening  (E.  S.  R.,  15,  p.  400);  the 
r61e  of  the  lactic-acid  bacteria  in  the  manufacture  and  in  the  early  stages  of  ripening 
of  Cheddar  cheese  (E.  S.  R. ,  15,  p.  508);  the  status  of  phosphorus  in  certain  food 
materials  and  animal  by-products,  with  special  reference  to  the  presence  of  inorganic 
forms  (E.  S.  R.,  15,  p.  496);  thinning  apples  (E.  S.  R.,  15,  p.  474);  inspection  of 
feeding  stuffs  (E.  S.  R.,  15,  p.  497);  potato  spraying  experiments  in  1903  (E.  S.  R., 
15,  p.  781);  importance  of  mineral  matter  and  the  value  of  grit  for  chicks  (  E.  S.  II., 
15,  p.  903);  spray  mixtures  and  spray  machinery  (E.  S.  R.,  15,  p.  983);  and  the 
director's  report  for  1903  (E.  S.  R.,  15,  p.  1025). 

Report  of  the  Secretary  of  Agriculture,  1904,  James  AVilson  (  V.  S.  Dept. 
Agr.  Rpt.  79,  pp.  99). — This  is  a  general  review  of  the  work  of  the  Department  dur- 
ing the  year,  by  the  Secretary  of  Agriculture. 

Twentieth  Annual  Report  of  the  Bureau  of  Animal  Industry,  1903  (  U.  S. 
Dept.  Agr.,  Bureau  of  Animal  Industry  Rpt.  1903,  pp.  618). — This  includes  a  report 
of  the  chief  of  the  Bureau  on  the  work  done  during  the  year;  20  articles  abstracted 
elsewhere  in  this  issue;  7  articles  previously  noted;  miscellaneous  information;  sta- 
tistics on  the  number,  value,  and  loss  of  farm  animals  in  the  United  States  in  1903, 
and  on  the  receipts  and  shipments  of  live  stock;  statistics  regarding  the  registered 
live  stock  in  the  United  States,  December  31,  1903;  and  the  rules  and  regulations  of 
the  Bureau  issued  in  1903. 

The  articles  previously  noted  from  other  sources  are  as  follows:  Bovine  tubercu- 
losis affecting  the  public  health  (E.  S.  R.,  15,  p.  512);  new  facts  concerning  the  etiol- 
ogy of  hog  cholera  (E.  S.  R.,  15,  pp.  619,  923);  the  cold  curing  of  cheese  (E.  S.  R., 
15,  p.  398);  some  details  of  pig  management  (E.  S.  R.,  16,  p.  400);  a  review  of  some 
experimental  work  in  pig  feeding  (E.  S.  R.,  15,  p.  899);  information  concerning 
common  goats  (E.  S.  R.,  15,  p.  602);  meat  on  the  farm:  butchering,  keeping,  and 
curing  (E.  S.  R.,  15,  p.  893) .  Some  of  the  articles  are  reprinted  in  an  abridged  form. 
The  review  of  some  experimental  work  in  pig  feeding  is  also  published  as  Circular 
63  of  the  Bureau. 

The  miscellaneous  information  based  mainly  upon  consular  reports  consists  of  brief 
articles  on  the  following  subjects:  Horses  in  Hawaii;  the  zebrula  v.  the  mule; 
Limousin  cattle;  free  entry  of  animals  for  breeding  purposes;  an  ordinance  to  protect 


MISCELLANEOUS.  725 

horse  breeders  in  the  Northwest  Territories;  numbers  of  live  stock  in  United  King- 
dom; imports  and  exports  of  animals  and  animal  products  of  Germany;  number  of 
animals  in  India;  live  stock  in  Algeria  in  1902;  prices  of  fat  sheep  in  Australia;  num- 
ber of  sheep  in  New  Zealand  in  1903;  Argentina  wool  statistics;  consumption  of 
wool  in  England;  wool  sales  and  wool  prices  in  Australia;  the  wool-combing  indus- 
try in  Bradford,  England;  sterilization  of  meat  in  Belgium;  how  shoddy  is  made; 
injurious  effect  of  German  meat-inspection  law;  decline  in  Germany's  meat 
imports;  new  meat-inspection  law  in  Germany;  cost  of  meat  in  Germany;  the  object 
of  German  meat  restrictions;  slaughterhouse  prices  in  Germany;  increased  French 
duties  on  cattle  and  meats;  horse  meat  in  Paris;  meat  statistics  in  Hawaii;  meat- 
canning  factory  in  Veracruz;  Argentina's  meat  supply;  inspection  of  cattle  in  Argen- 
tina; American  pork  no  longer  prohibited  in  Turkey;  meat  exports  of  New  Zealand 
in  1902;  butter  industry  in  the  Argentine  Republic;  butter-making  machinery  in 
Canada;  dairy  products  of  Manitoba  in  1903;  American  and  Canadian  cheese  in 
England;  purification  of  milk  by  ozonization;  exports  of  Russian  butter  and  eggs; 
butter  and  egg  production  of  Europe;  condensed  eggs  in  South  Africa;  poultry 
marketed  in  Manitoba  in  1903;  egg-laying  contest;  the  biggest  incubator;  intro- 
duction of  musk  oxen  into  Norway;  ostrich  farming  in  Australia;  hides  in  Java; 
goatskins  in  Java;  Austrian  rice  for  horse  feed  in  the  United  States;  sheep-feeding 
plant  in  Washington;  and  sweepstakes  Angoras. 

Crop  Reporter  (  U.  S.  Dept.  Agr.,  Bureau  of  Statistics  Crop  Reporter,  vol.  6,  Nos.  7, 
pp.  49-56;  8,  pp.  57-64;  8,  Sup.,  pp.  65-72;  9,  pp.  73-80). — These  numbers  for 
November  and  December,  1904,  and  January,  1905,  contain  the  usual  statistical  data 
concerning  crops  in  the  United  States  and  foreign  countries.  No.  7  contains  also  a 
report  on  the  tobacco  crop  by  types;  No.  8,  the  annual  report  of  the  statistician  for 
the  fiscal  year  ended  June  30,  1904;  the  supplement  to  No.  8,  statistical  tables  show- 
ing the  acreage,  production,  and  value  of  the  principal  farm  crops  for  1904,  a  report 
on  the  rice  crop  of  the  United  States,  and  a  report  on  the  average  price  of  tobacco 
classified  as  (1)  cigar  types,  and  (2)  chewing,  smoking,  snuff,  and  export  types;  and 
No.  9,  the  hearing  before  the  committee  on  agriculture  of  the  House  of  Representa- 
tives in  regard  to  the  reports  on  cotton  acreage  and  production  issued  by  the  Depart- 
ment of  Agriculture.  The  committee  was  of  the  opinion  that  such  estimates  were 
honestly,  intelligently,  and  as  accurately  made  as  possible. 

International  sugar  situation,  F.  R.  Ruttee  (  U.  S.  Dept.  Agr.,  Bin-run  of  Sta- 
tistics Bui.  30,  pp.  98,  pis.  't,  fig.  1). — By  the  terms  of  the  Brussels  Convention  which 
took  effect  September  1,  1903,  all  government  aid  granted  directly  or  indirectly  to 
exported  sugar  was  abolished  by  the  principal  sugar  exporting  countries  of  Europe, 
Russia  excepted.  Statistics  and  other  data  bearing  upon  this  withdrawal  of  bounties 
are  presented  and  discussed  in  this  bulletin. 

It  is  believed  that  the  most  obvious  effects  of  the  sugar  legislation  prior  to  the 
Brussels  Convention  Were  the  artificially  high  prices  for  sugar  obtained  in  the  coun- 
tries of  production  and  the  artificially  low  prices  prevailing  in  foreign  markets.  As 
an  illustration  of  this  it  is  stated  that  while  the  average  price  of  refined  sugar,  during 
the  year  ended  August  31,  1903,  was  less  than  4  cts.  per  lb.  in  the  United  Kingdom, 
and  only  4£  cts.  per  lb.  in  the  United  States,  the  price  in  Germany  was  Q\  cts.  per  lb. 
and  in  France  over  8  cts.  per  lb.  At  present  sugar  brings  only  4  cts.  per  lb.  in  Ger- 
many, 5  cts.  in  France,  and  6  cts.  in  Austria. 

( )ne  effect  of  the  Brussels  Convention  has  been  to  increase  the  consumption  of 
sugar  in  Europe.  During  1902-3  only  42  per  cent  of  the  sugar  produced  in  Germany 
was  consumed  at  home,  while  during  the  year  following  the  Brussels  Convention  58 
per  cent  was  consumed  within  the  Empire.  The  most  important  features  in  the 
present  sugar  situation  are  believed  to  be  more  equal  conditions  of  competition  in  the 
world's  market  between  beet  sugar  and  cane  sugar,  and  the  increased  consumption 
of  sugar  in  Europe. 
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Connecticut  State  Station. — The  station  forester.  Walter  Mulford,  lias  resigned  to 
accept  a  position  elsewhere,  and  Austin  F.  llawes  has  been  appointed  in  his  place. 

Indiana  Station. — The  legislature  has  appropriated  $25,000  a  year  Eor  the  station, 
with  $5,000  for  the  remainder  of  the  presenl  fiscal  year.  Of  this  annual  appropria- 
tion, $5,000  is  Eor  feeding  work,  especially  beef  production;  $5,000  fur  experiments 
in  crop  and  soil  improvement,  and  $5,000  for  dairying.  A.n  advisory  committee  of 
three  is  provided  for,  composed  of  representatives  of  the  Corn  Growers',  Dairymen's, 
and  Live  Stock  Associations  of  the  State.  These  associations  took  a  leading  part  in 
securing  the  appropriation. 

Kansas  College  and  Station. — Dr.  F.  S.  Shoenleber  has  been  elected  professor  of 
veterinary  science  in  the  college  and  veterinarian  of  the  station,  and  will  also  be  ex 
officio  State  veterinarian.  Doctor  Shoenleher  is  a  graduate  of  the  Iowa  State  College 
and  of  the  Chicago  Veterinary  ( !ollege.  At  the  time  of  Ins  election  he  was  dean  and 
professor  of  anatomy  and  histology  in  the  McKillup  Veterinary  College  of  Chicago. 

Kentucky  Station. — The  new  experiment  station  building  has  been  completed  and 
is  now  occupied  by  the  station  force.  The  offices  and  laboratories  of  the  old  building 
have  been  turned  over  to  the  chemical  department  of  the  college. 

Louisiana  Stations. — The  office  of  the  director  of  the  stations  has  been  transferred 
to  Baton  Rouge.  S.  E.  McClendon,  a  former  graduate  of  the  agricultural  course  in 
the  university  and  recently  assistant  entomologist  of  the  Louisiana  Crop  Pest  Com- 
mission, has  been  succeeded  in  the  latter  position  by  E.  S.  Hardy,  and  has  accepted 
the  position  of  assistant  director  at  the  Baton  Rouge  Station. 

Maryland  Station. — Stewart  B.  Shaw,  a  graduate  of  the  Maryland  Agricultural  Col- 
lege in  the  class  of  190^,  who  made  horticulture  his  specialty  while  in  college,  has 
been  appointed  assistant  horticulturist  of  the  station. 

Michigan  College. — Wells  Hall,  a  dormitory  accommodating  110  students  and  con- 
taining suites  of  rooms  for  two  literary  societies  and  two  boarding  cluhs,  was  totally 
destroyed  by  tire  early  Friday  morning,  February  10.  None  of  the  students  were 
injured,  though  many  hail  barely  time  to  get  out  of  the  building  on  fire  escapes. 
The  loss  to  the  State  will  be  about  820,000. 

Mississippi  Station. — Two  new  branch  stations  have  just  been  established,  one  at 
Holly  Springs  and  the  other,  known  as  the  Yazoo-Mississippi  Delta  Branch  Station, 
located  at  Stoneville. 

Nebraska  Station. — The  annual  report  of  the  station  for  the  past  year  contains  an 
excellent  concise  summary  of  some  of  the  more  prominent  results  of  the  station's 
work  since  its  organization. 

Ohio  University. — Dr.  Carl  W.  (Jay,  of  the  Iowa  State  College,  has  been  appointed 
assistant  professor  of  animal  husbandry,  vice  H.  S.  Arkell,  who  has  resigned  to  accept 
a  position  at  the  Ontario  Agricultural  College. 

Oklahoma  College. — The  week's  course  in  stock  judging  and  seed  selection,  which 
was  offered  by  the  college  for  the  first  time  this  year,  was  attended  by  135  farmers. 
The  course  lasted  from  February  7  to  13,  sessions  being  held  from  8.30  a.  m.  to  10 
p.  in.  Congress  has  passed  an  act  giving  the  college  title  to  a  school  section  adjoin- 
ing the  college  farm  on  the  west.  The  farm  now  comprises  1,000  acres,  in  which 
nearly  all  of  the  types  of  soil  found  in  Oklahoma  are  represented. 

Pennsylvania  Station. — Thorne  M.  Carpenter  has  resigned  his  position  as  assistant 
chemist  of  the  station  and  assistant  in  the  investigations  with  the  respiration  calorim- 

726 


NOTES.  727 

eter  to  accept  a  similar  position  in  connection  with  the  investigations  on  human 
nutrition  at  Wesleyan  University,  Middletown,  Conn.  The  vacancy  thus  caused  has 
been  rilled  by  the  promotion  of  N.  C.  Harnner;  and  \Y.  A.  Smith,  a  graduate  of  the 
college  in  L901,  has  been  appointed  assistant  chemist.  J.  B.  Robb,  of  the  Maryland 
Agricultural  College,  who  has  assisted  in  the  respiration  calorimeter  investigations 
during  the  past  three  winters,  has  been  temporarily  engaged  for  the  same  purpose. 

South  Carolina  Station. — Hon.  I).  K.  Norris,  one  of  the  life  members  of  the  board  of 
trustees,  died  January  23. 

Virginia  College  and  Station. — The  new  science  hall,  erected  about  three  years  ago, 
was  totally  destroyed  by  tire  on  the  morning  of  February  23,  together  with  its  con- 
tents, including  valuable  apparatus  and  museum  collections.  The  loss  is  estimated 
at  $45,000,  with  only  $15,000  insurance  on  Ihe  building.  Science  Hall  contained 
the  electrical,  physical,  and  chemical  laboratories  of  the  college  and  the  chemical 
laboratories  of  the  station.     The  origin  of  the  fire  is  unknown. 

Wyoming  University  and  Station. — The  second  short  course  in  stock  judging,  attended 
by  about  loo  ranchmen,  illustrated  the  interest  which  the  people  of  the  State  are  tak- 
ing in  the  work  of  the  university  and  station.  The  legislature  has  made  an  appro- 
priation of  S2,000  for  the  next  two  years  for  the  carrying  on  of  farmers'  institutes  and 
short  courses  in  different  parts  of  the  State,  $2,000  for  continuing  the  fruit  experi- 
ments at  Lander,  and  SliOO  to  reimburse  the  station  for  glandered  horses  which  were 
killed  The  act  passed  several  years  ago,  locating  the  agricultural  college  at  Lander, 
but  providing  no  funds  for  buildings,  was  repealed,  thus  settling  the  controversy 
over  the  permanent  location  of  the  college  and  the  experiment  station. 

Irrigation  Investigations  in  Utah. — The  State  legislature  has  made  an  appropriation 
of  $10,000  for  a  period  of  two  years  to  enable  the  experiment  station  to  conduct 
experiments  and  demonstrations  on  the  proper  use  and  the  needs  and  requirements 
of  crops  for  irrigation  water,  and  on  the  reclamation  of  water-logged  lands.  This 
work  is  to  be  carried  on  in  cooperation  with  the  irrigation  investigations  of  this 
Office,  and  the  appropriation  is  conditioned  on  the  Department  of  Agriculture  con- 
tributing an  equal  sum  for  the  investigations.  The  act  took  effect  upon  its  passage, 
and  plans  for  the  work  are  being  made. 

Experiment  Station  Men  not  Government  Employees. — The  question  as  to  whether 
experiment  station  men  receiving  their  salary  in  part  or  wholly  from  the  Hatch 
fund  are  to  be  regarded  as  Government  employees  has  been  definitely  decided  in  an 
opinion  recently  rendered  by  the  Comptroller  of  the  Treasury.  The  question  arose 
out  of  the  fact  that  an  act  passed  in  1885  provides  that  no  money  appropriated  for 
the  Department  of  Agriculture  shall  be  paid  to  any  person  who  at  the  same  time  is 
receiving  other  compensation  as  an  officer  or  employee  of  the  Government.  The 
matter  has  been  of  importance  as  bearing  upon  the  payment  of  money  to  station  men 
on  account  of  cooperative  enterprises  undertaken  with  the  Department.  In  ruling 
upon  this  point  the  Comptroller  states  that  as  the  Hatch  Act  provides  that  the  experi- 
ment stations  shall  be  established  under  the  direction  of  the  agricultural  colleges  and 
makes  the  appropriation  to  each  State,  "  I  think,  therefore,  that  where  money  is  so 
appropriated  to  a  State  to  be  expended  in  its  discretion  for  the  purposes  for  which  it 
is  appropriated,  persons  employed  by  the  State  and  paid  therefrom  are  employees  of 
the  State,  and  that  a  payment  to  a  person  so  employed  is  not  compensation  paid  to 
him  as  an  officer  or  employee  of  the  Government." 

California  Polytechnic  School. — According  to  the  first  biennial  report  of  this  institu- 
tion the  school  has  made  good  progress  during  the  past  two  years  in  the  erection  of 
buildings,  and  the  acquiring  of  facilities  for  instruction  along  agricultural  lines.  The 
total  enrollment  for  the  first  year  was  20,  and  for  the  second  year  52,  the  latter 
including  40  boys  and  12  girls.  Fifteen  of  the  first-year  .students  have  returned  to 
the  school.  Out  of  the  total  enrollment,  20  are  in  the  agricultural  course,  13  in 
mechanics,  12  in  domestic  science,  and  7  unassigned. 
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Handicraft  Schools  of  Hartford. — The  announcement  of  the  courses  of  the  school  of 
horticulture  at  Hartford,  Conn.,  for  the  present  season  shows  three  different  courses 
in  gardening,  one  extending  from  January  14  to  October  1,  another  of  30  lessons 
arranged  for  teachers,  and  a  third  of  20  lessons;  a  course  of  20  lessons  in  floriculture 
and  gardening,  and  others  in  botany  and  nature,  hot  beds  and  plant  culture,  fruit 
culture  and  grafting,  and  soils  and  plant  food.  Most  of  the  courses  include  practical 
work  and  demonstrations.  Junior  courses,  including  children's  school  garden  courses, 
are  also  offered.     H.  D.  Hemenway  continues  in  charge  of  the  school  as  director. 

Nova  Scotia  College  of  Agriculture. — This  college  was  formally  opened  on  February 
7  with  an  enrollment  of  over  50  students.  The  work  this  winter  will  consist  wholly  of 
short  courses  in  animal  husbandry,  agronomy,  horticulture,  dairying,  and  poultry 
raising.  The  faculty  of  the  college  consists  of  Melville  Cumming,  principal;  F.  C. 
Sears,  director  of  horticulture;  F.  L.  Fuller,  manager  of  the  Provincial  Farm,  and  Joseph 
Landry,  in  charge  of  the  poultry  department.  The  staff  was  assisted  in  the  short- 
course  work  by  specialists  from  the  agricultural  department  at  Ottawa  and  the  col- 
lege at  Guelph.  The  college  is  located  on  the  Provincial  Farm  at  Truro,  Nova 
Scotia.  A  brief  description  of  its  establishment  and  of  the  new  agricultural  building 
just  completed  was  j^iven  some  tine  since  (E.  S.  R.,  15,  p.  5.30).  The  regular  courses 
of  the  college  will  begin  next  September. 

Grants  for  Agricultural  Education  in  Great  Britain. — The  grants  made  by  the 
board  of  agriculture  and  fisheries  in  aid  of  agricultural  education  in  the  year  1903-4 
amounted  to  §44,620.  This  amount  was  distributed  among  16  different  institutions, 
including  the  principal  agricultural  colleges  in  England  and  "Wales,  as  well  as  several 
agricultural  and  dairy  schools,  and  the  National  Fruit  and  Cider  Institute.  Special 
grants,  amounting  to  §3,152,  were  also  made  for  experiment  and  research.  The 
attendance  on  courses  of  longer  or  shorter  duration  amounted  to  considerably  over 
one  thousand. 

Hollesley  Colonial  College  for  the  Unemployed. — A  note  in  Mark  Lane  Express  states 
that  a  committee  of  the  London  Unemployed  Fund  has  completed  the  purchased"  the  old 
Colonial  College  estate  at  Hollesley  Bay,  Suffolk,  and  placed  it  at  the  disposal  of  the 
central  committee  lor  three  years.  This  estate  covers  1 ,300  acres,  and  was  laid  out  some 
years  ago  as  a  training  ground  for  young  men  who  wished  to  prepare  themselves  for 
farming  in  the  colonies.  There  are  buildings  capable  of  accommodating  750  men, 
besides  a  complete  range  of  well-equipped  farm  buildings,  a  residence  for  the  super- 
intendent, and  23  cottages.  The  estate  is  supplied  with  all  kinds  of  live  stock,  and 
the  appliances  generally  are  all  modern  in  character  and  in  good  order.  The  central 
committee  will  take  possession  of  the  estate  at  once. 

The  Home  Correspondence  School. — The  Home  Correspondence  School  of  Springfield, 
Mass.,  which  was  formerly  conducted  by  The  King-Richardson  Company,  has 
recently  been  incorporated  under  the  laws  of  Massachusetts  as  a  separate  institution. 
The  president  is  Dr.  Lewis  McLouth,  formerly  president  of  the  South  Dakota  Agri- 
cultural College,  and  associated  with  him  on  the  faculty,  among  others,  are  Dr.  W.  P. 
Brooks,  of  the  Massachusetts  Agricultural  College,  agriculture;  Prof.  John  Craig,  of 
Cornell  University,  horticulture  and  botany;  Dr.  H.  W.  Conn,  of  Wesleyan  Uni- 
versity, bacteriology  and  human  physiology;  Robert  S.  Northrop,  of  the  Utah  Agri- 
cultural College,  assistant  in  horticulture  and  botany,  and  Sidney  B.  Haskell,  of  the 
Massachusetts  Agricultural  College,  assistant  in  agriculture. 

French  Agricultural  Budget. — The  budget  of  the  French  Ministry  of  Agriculture  for 
the  year  1905,  as  revised  by  the  budget  commission,  amounts  to  approximately 
$8,510,000.  The  items  are  as  follows:  Salaries  and  expenses  of  the  central  adminis- 
tration and  miscellaneous  expenses,  $294,400;  assistance  to  agriculturists  for  losses 
from  hail,  fire,  floods,  etc.,  $300,700;  subventions  to  mutual  insurance  societies, 
§174,600;  agricultural  and  horticultural  education,  §752,250;  miscellaneous  subven- 
tions, prizes,  rewards,  etc.,  §408,350;  bounties  for  silkworm  culture  and  cultivation 
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of  flax  and  hemp,  $1,256,650;  protection  of  vineyards  againsl  phylloxera,  $45,600; 
prevention  of  fraud  in  butter  and  margarine,  $28,600;  veterinary  schools,  $216,300; 
diseases  of  animals,  compensation,  etc.,  $206,600;  State  horse-breeding  establish- 
ments, $1,531,150;  irrigation,  drainage,  embankment,  etc.,  $614,500;  management  of 
state  forests,  $2,680,100;  total,  $8,509,800. 

The  appropriation  for  the  management  of  state  forests  includes  an  item  of  $34,000 
for  the  forest  schools  at  Nancy  and  Barres.  There  are  certain  receipts  from  the  edu- 
cational institutions,  such  as  fees,  sale  of  products,  etc.,  which  amounted  in  1902  to 
$148,216,  while  the  receipts  from  the  breeding  establishment  amounted  to  $315,000 
and  the  forest  revenues  to  $6,821,000. 

Society  for  Horticultural  Science. — The  annual  meeting  of  the  society  was  held  in 
Philadelphia  December  27,  the  sessions  being  presided  over  by  L.  H.  Bailey,  who 
delivered  the  presidential  address  upon  the  subject,  What  is  Horticulture?  (E.  S.  R., 
16,  p.  425). 

In  a  paper  on  The  Importance  in  Seed  Growing  of  Adherence  to  Distinct  and 
Clearly  Defined  Varietal  Forms,  by  W.  W.  Tracy,  sr.,  .attention  was  called  to  the 
variable  conceptions  which  different  seed  growers  have  in  regard  to  the  ideal  type 
of  the  same  variety  of  vegetable,  the  >i~rd  of  which  they  may  severally  offer  for  sale. 
One  grower  may  select  for  quality,  another  for  yield,  another  for  forcing,  another 
for  uniformity  of  product,  etc.  The  result  is  that  the  same  variety  offered  by 
different  seedsmen  lacks  greatly  in  uniformity  of  product,  and  these  variations 
increase  the  longer  the  variety  is  in  cultivation.  As  a  remedy  for  the  multiplicity 
of  variations  now  found  grouped  under  a  varietal  name,  the  author  urged  the  devel- 
opment of  a  public  sentiment  which  should  demand  of  the  introducers  of  new  varie- 
ties of  vegetables  under  a  distinct  name  that  they  "publish  a  full  and  complete 
description  of  precisely  what  in  every  particular  the  ideal  of  that  variety  should  be; 
and  that  this  ideal  should  be  rigidly  adhered  to  in  the  growing  of  seed  to  be  sold 
under  that  name."  If  this  were  done,  it  is  believed  that  the  number  of  listed  varie- 
ties would  gradually  decrease,  while  the  distinctive  characteristics  of  the  remaining 
sorts  would  be  developed  to  a  higher  degree.  The  paper  was  rich  in  illustrative 
material  bearing  on  the  different  phases  discussed  and  drawn  from  the  author's  many 
years  of  experience  as  a  seedsman. 

L.  C.  Corbett  read  a  paper  on  The  Value  of  Coordinated  Variety  Tests  and  How 
They  May  Be  Secured.  In  making  such  tests  it  was  held  desirable  that  the  seeds  used 
should  have  a  common  origin  and  have  been  grown  in  the  place  long  enough  to  have 
become  adapted  to  the  local  conditions.  At  the  time  of  introduction  to  the  trade, 
the  variety  should  be  carefully  described  and  type  specimens  preserved  for  future 
comparison.  One  of  the  chief  obstacles  in  the  way  of  careful  studies  of  plant  varia- 
tion at  the  present  time  is  the  lack  of  accurate  descriptions.  The  use  of  a  compre- 
hensive descriptive  outline  was  suggested.  Such  an  outline  in  the  form  of  a  note 
blank  has  been  devised  for  each  of  the  fruits  and  vegetables  and  used  satisfactorily 
during  the  past  two  years.  The  features  of  this  note  blank  consist  of  a  printed 
enumeration  of  all  the  attributes  and  possible  variations  liable  to  occur  in  plants,  a 
series  of  simple  checks  and  signs  being  used  to  indicate  comparative  degree  of  the 
descriptive  adjectives  used,  so  that  the  matter  of  note  taking  can  be  done  rapidly  and 
accurately.  On  the  back  of  the  note  blank  spaced  cross  lines  are  printed  to  aid  in 
drawing  the  various  parts  of  the  plants  to  a  scale.  A  uniform  method  of  descrip- 
tive note  taking,  it  is  believed,  would  enable  seedsmen  at  once  to  determine  whether 
a  so-called  novelty  was  really  new  or  not.  It  would  aid  florists  and  plant  breeders 
to  identify  varieties,  to  detect  variations,  and  determine  the  results  of  different  cul- 
tural practices;  and  it  would  often  facilitate  in  determining  the  duration  and  modifi- 
cations which  take  place  in  varieties. 

Carrying  out  the  idea  expressed  in  these  two  papers,  a  committee  of  the  society 
was  appointed  to  consider  the  question  of  standardizing  descriptive  olericultural 
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methods.  The  committee  was  also  asked  to  report  upon  the  matter  of  a  registration 
bureau  where  type  descriptions  of  new  varieties  might  be  filed. 

Prof.  J.  Craig  presented  two  papers  at  the  meeting,  one  on  The  Value  of  an 
Orchard  Survey,  and  the  other  entitled  Some  Interrogation  Points.  In  the  intro- 
duction to  the  former  he  referred  to  the  skepticism  with  which  practical  fruit  growers 
regard  the  recommendations  of  scientific  men  with  reference  to  orchard  practices, 
and  attributed  this  to  the  very  broad  conclusions  said  to  be  drawn  from  very 
limited  experimental  data.  The  conclusions  which  appeal  to  the  practical  man 
must  be  founded  on  so  broad  a  basis  of  experiment  as  to  disarm  criticism.  He  gave 
some  figures  showing  that  sprayed  orchards  in  1903  yielded  27  bu.  more  of  fruit 
per  acre  than  unsprayed.  Sixty-six  sprayed  orchards,  containing  (526.25  acres, 
yielded  280  bu.  per  acre,  while  107  unsprayed  orchards,  containing  673  acres, 
yielded  253  bu.  per  acre.  Again,  8,430  bbl.  of  sprayed  fruit  brought  an  average 
price  of  $2.02  per  barrel,  while  6,365  bbl.  of  unsprayed  fruit  sold  for$1.80  per  barrel. 
The  average  price  per  bushel  of  110,445  bu.  of  sprayed  fruit  was  31.8  cts.,  while 
for  06,345  bu.  of  unsprayed  fruit  the  price  was  27.7  cts.  These  data  are  sufficiently 
comprehensive  to  admit  of  satisfactory  demonstration  of  the  financial  value  of 
spraying.  Professor  Craig  concluded  with  an  appeal  "for  the  spending  of  a  certain 
amount  of  effort  and  time  in  the  collecting  of  facts  from  the  broad  field  of  every- 
day experience,  in  addition  to  the  laboratory  or  plat  type  of  experiments  which, 
as  a  rule,  engrosses  the  major  portion  of  our  attention." 

In  the  second  paper  Professor  Craig  suggested  a  number  of  problems  in  horticul- 
ture which  need  to  be  investigated  more  thoroughly  in  order  that  there  may  be  more 
complete  and  reliable  information.  Some  of  these  problems  were  the  interrelation 
and  affinities  of  plants,  the  extent  to  which  annual  applications  of  lime  and  sulphur 
mixtures  devitalize  the  tree,  the  cumulative  effect  of  fungicides,  the  influence  of  arti- 
ficial light  in  the  forcing  of  flowers  and  vegetables,  the  means  of  securing  definite 
variation  in  plant  breeding,  the  possibility  of  establishing  affinity  rules  for  guidance 
in  plant  breeding,  the  relations  of  stock  and  scion,  effect  of  graftage  on  the  vigor  and 
productiveness  of  the  plant,  and  the  influence  of  the  stock  upon  the  fruit.  A  long 
time  will  be  required  to  answer  some  of  these  questions,  and  it  was  urged  that  experi- 
ments should  be  started  with  a  view  to  continuing  them  through  a  long  period. 

X.  E.  Hansen  described  some  of  the  breeding  and  selection  work  which  he  has 
been  carrying  on  in  South  Dakota  for  the  purpose  of  developing  a  race  of  fruits  suited 
to  the  climatic  conditions  of  that  region.  The  work  is  regarded  as  of  much  promise, 
and  has  resulted  in  a  number  of  interesting  combinations,  such  as  the  peach  and  the 
nectarine  with  the  sand  cherry,  and  the  latter  also  with  Prunus  simoni.  A  good  illus- 
trated account  of  this  work  was  recently  published  in  South  Dakota  Station  Bulle- 
tins Nos.  87  and  88  (E.  S.  R.,  16,  pp.  369,  370). 

In  An  Experiment  on  the  Selection  of  Seed  Potatoes:  Productive  v.  Unproduc- 
tive Hills,  H.  J.  Eustace  presented  a  record  of  the  results  of  digging  500  hills  of  pota- 
toes grown  under  uniform  conditions,  and  planting  the  tubers  from  the  125  heaviest- 
yielding  hills  in  comparison  with  those  from  the  125  lightest-yielding  hills.  The 
tubers  from  the  heaviest-yielding  hills  yielded  at  the  rate  of  362  bu.  per  acre,  and 
from  the  lightest  hills  the  yields  averaged  339  bu.  It  was  expected  that  the  differ- 
ence in  yield  would  have  been  greater  than  the  figures  indicate.  By  continuing  the 
selection  of  seed  from  the  heaviest-yielding  hills  for  a  series  of  years,  it  was  believed 
that  the  yield  could  be  considerably  increased  over  that  obtained  from  seed  tubers 
selected  at  random. 

C.  P.  Close  read  a  paper  on  Plant  Growth  by  the  New  Cooper-Hewitt  Mercury 
Vapor  Electric  Light.  Lettuce  and  radishes  were  the  vegetables  used.  The  bed  was 
kept  in  entire  darkness  except  for  the  mercury-vapor  electric  light.  The  conditions 
for  growth  as  regards  heat  and  moisture  in  the  greenhouse  were  unfavorable  during 
the  experiment,  and  the  light  was  not  found  to  be  uniformly  satisfactory.     This  kind 
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of  an  electric  light  is  considerably  cheaper  than  the  incandescent  light.  The  lettuce 
grown  did  not  develop  normally,  but  was  "drawn"  and  partook  more  of  the  nature 
of  twining  plants.  Chlorophyll  was  formed  normally  in  all  the  plants.  With  the 
radishes  also  chlorophyll  was  normally  developed,  hut  the  growth  of  the  plants  was 
exceedingly  slow  and  spindling,  and  there  was  not  the  slightest  development  of 
Meshy  root  on  any  of  the  plants  used  in  the  test.  From  the  standpoint  of  the  com- 
mercial grower  the  experiment  was  not  a  success,  hut  it  is  believed  that  under  more 
favorable  conditions  better  results  might  be  secured. 

In  a  paper  on  Sulphur  Washes  for  Orchard  Treatment,  P.  J.  Parrott  presented 
some  experimental  data  to  show  that  sulphur  washes  have  a  fungicidal  as  well  as 
insecticidal  value.  With  apples  there  was  22  per  cent  less  scabby  fruit  when  a  sul- 
phur wash  was  used  <>n  the  trees  than  when  all  spraying  was  omitted.  One  applica- 
tion of  sulphur  wash  with  two  later  applications  of  Bordeaux-arsenical  mixture 
proved  practically  as  valuable  in  preventing  apple  seal)  and  wormy  fruit  as  three 
applications  of  Bordeaux-arsenical  mixture.  The  conclusion  is  drawn  from  the 
experiments  that  "the  plan  of  spraying  best  adapted  for  the  treatment  of  apple 
trees  for  scale,  scab,  and  codling  moth  is  one  application  of  a  sulphur  wash  during 
the  dormant  season,  with  the  usual  second  and  third  applications  of  the  Bordeaux- 
arsenical  mixture." 

The  Horse  Bean  (  Viciafaba)  as  a  Cover  Crop  in  Rows,  with  Notes  on  Some  Other 
Plants,  was  the  title  of  a  paper  by  W.  T.  Macoun.  The  advantage  of  horse  beans  for 
a  cover  crop  is  that  they  withstand  a  few  degrees  of  frost,  grow  late  in  fall,  and  stand 
up  during  the  winter  and  thus  catch  and  hold  the  snow.  The  stalks  in  spring  are 
readily  cut  up  with  a  disk  harrow,  and  can  easily  be  incorporated  with  the  soil.  The 
yield  was  at  the  rate  of  9.75  tons  per  acre,  containing  78  lbs.  of  nitrogen.  This 
is  less  nitrogen  than  that  furnished  by  hairy  vetch,  but  is  perhaps  sufficient  for 
the  trees.  It  lacked  in  one  important  point,  viz,  a  mat  of  foliage  to  protect  the  roots 
of  the  trees  if  there  should  happen  to  be  no  snow  to  hold.  Horse  beans  and  rape 
were  found  to  make  a  better  combination  from  this  standpoint  than  horse  beans  alone. 

As  bearing  upon  the  question  of  cover  crops,  U.  P.  Hedrick  discussed  the  Relation- 
ships of  Plants  in  the  Orchard,  knowledge  of  which  he  showed  to  be  quite  deficient. 
He  gave  the  results  of  pot  experiments  with  various  cover  crops  grown  with  seedling 
peaches,  the  legumes  causing  the  trees  to  make  a  luxuriant  growth  until  frost  and 
thus  fail  to  ripen  their  wood.  The  roots  of  crimson  clover  and  the  peach  were  so 
intermingled  that  they  were  matted  together  and  could  not  be  easily  separated. 
<  >ats  or  rye  was  thought  to  make  a  more  suitable  cover  crop  for  this  fruit,  since  they 
cause  the  wood  to  mature  early  in  the  season.  A  study  of  the  interrelationships  of 
plants  was  urged. 

A  Report  on  the  Progress  of  Horticultural  Science  in  the  United  Kingdom,  1904, 
was  made  by  S.  Fraser.  It  covered  the  work  at  the  Woburn  fruit  farm  with  refer- 
ence to  the  effect  of  grass  on  fruit  trees,  the  varieties  of  apples  most  grown  in  the 
United  Kingdom,  the  work  at  the  Hadlow  Experiment  Station  on  the  use  of  differ- 
ent quantities  and  combinations  of  manures  and  commercial  fertilizers  for  vegetables, 
potato  varieties,  etc.,  nearly  all  of  which  have  been  noted  in  this  journal. 

J.  B.  Norton  described  some  results  obtained  in  the  breeding  of  carnations.  The 
seedlings  obtained  in  his  work  followed  very  closely  the  law  of  Mendel  in  regard  to 
hybrids.  The  seedling  flowers  were  classified  into  three  groups,  as  single,  semidouble, 
and  double.  The  following  data  were  obtained  in  one  experiment:  Doubles,  6;  semi- 
doubles,  15;  singles,  7;  total,  28.  In  another  experiment  the  figures  were  as  follows: 
Doubles,  74;  semidoubles,  147;  singles,  52;  total,  273;  figures  which  closely  follow 
Mendel's  proportion  of  1:2:1.  Mr.  Norton  suggested  the  advisability  of  florists  cross- 
ing the  single  and  extreme  double  types,  rather  than  always  selecting  both  parents 
from  the  standard  type.  It  is  believed  that  by  this  method  there  should  be  a  greater 
proportion  of  true  florists'  type  of  flowers  produced. 
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Prof.  L.  H.  Bailey,  of  Cornell  University,  wan  reelected  president  of  the  society, 
and  V.  A.  Clark,  of  Arizona,  secretary-treasurer,  with  U.  P.  Hedrick,  of  Michigan, 
assistant  secretary.  G.  B.  Brackett,  T.  V.  Munson,  and  E.  J.  Wickson  were  chosen 
vice-presidents;  and  W.  R.  Lazenby  (chairman),  L.  II.  Bailey,  W.  M.  Munson,  W.  L. 
Howard,  and  John  Craig,  members  of  the  executive  committee. 

Miscellaneous. — Sojiro  Yokoyama,  chief  of  the  bureau  of  productive  industries  of 
the  government  of  Formosa,  who  represented  his  government  as  commissioner  to  the 
Louisiana  Purchase  Exposition,  recently  spent  several  days  at  this  Department  on 
his  way  home.  He  reports  the  establishment  in  1903  of  an  experimental  tea  factory 
at  Anpeiching,  under  the  directorship  of  K.  Fujiye.  Hitherto  all  tea  has  been  pre- 
pared by  hand  labor,  bul  this  method  has  become  very  expensive,  and  the  experi- 
mental tea  factory  was  established  to  introduce  and  test  such  machinery  as  is  already 
in  use  in  Ceylon  and  India,  and  to  devise  new  machinery  adapted  to  the  special  con- 
ditions prevailing  in  Formosa.  The  results  already  attained  indicate  that  by  the  use 
of  machinery  the  cost  of  producing  tea  can  be  reduced  about  one-half. 

In  accordance  with  the  general  policy  of  the  Japanese  I  rovernment  to  reduce  the 
number  of  government  experiment  stations  and  concentrate  the  work  of  these  insti- 
tutions at  a  few  centers,  the  two  Formosa  experiment  stations  at  Taichiu  and  Tainan 
have  been  abandoned  and  their  work  transferred  to  the  station  at  Taipeh,  under  the 
directorship  of  Y.  Fujine.  In  connection  with  the  latter  institution  two-year  prac- 
tical courses  in  agriculture  are  now  given  for  the  benefit  of  t lie  Chinese  population 
of  the  island.  About  60  boys  are  now  enrolled  in  these  courses.  Mr.  Yokoyama 
has  been  making  a  careful  study  of  the  agricultural  extension  work  in  the  United 
States  with  a  view  of  introducing  such  features  of  the  work  as  can  be  adapted  to  the 
conditions  in  Formosa. 

The  Experiment  Station  for  Indigo,  at  Klaten,  Java,  was  discontinued  with  the 
close  of  the  past  year.  The  former  director  of  the  station,  J.  J.  Hazewinkel,  has 
become  assistant  directorof  the  West  Java  Sugar  Cane  Experiment  Station,  "Kagok," 
Pekalongan,  Java. 

The  Mark  Lane  Express  notes  the  opening  of  a  new  school  of  forestry  by  the  com- 
missioner of  woods  in  the  Forest  of  Dean  and  the  High  Meadows  Woods  adjoining. 
The  course  will  last  two  years,  and  will  include  practical  work  in  the  woods,  as  well 
as  lectures  on  forestry. 

A  scheme  is  on  foot  for  reorganizing  the  department  of  agriculture  of  the  Cape  of 
Good  Hope,  with  a  view  to  the  creation  of  a  department  of  agriculture,  colonial 
industries  and  technical  instruction.  This  would  greatly  enlarge  the  present  depart- 
ment and  its  functions,  extending  its  work  for  agriculture  as  well  as  including  colo- 
nial industries  and  technical  instruction.  A  commission  has  been  appointed  to 
inquire  into  and  report  upon  the  advisability  of  such  reorganization. 

Dr.  Burton  F.  Livingston,  of  the  department  of  botany,  University  of  Chicago, 
who  has  been  for  some  months  connected  with  the  work  of  the  Bureau  of  Soils,  has 
been  appointed  an  expert  on  the  staff  of  the  Bureau,  and  will  enter  upon  the  work 
in  Washington  early  in  April. 

T.  S.  Dymond,  of  the  Essex  County  Technical  Laboratories,  Chelmsford,  has  been 
appointed  to  an  inspectorship  under  the  board  of  education,  and  to  act  as  special 
advisor  in  matters  relating  to  rural  education,  nature  study  in  public  schools,  agri- 
cultural instruction  in  evening  schools,  and  the  advancement  of  various  forms  of 
technical  education  in  rural  districts. 

R.  I.  Smith  has  been  appointed  State  entomologist  of  Georgia,  to  succeed  Wilmon 
Newell,  wdio  has  gone  to  Louisiana. 

The  death  is  announced  of  Mr.  Edmond  Philippar,  director  of  the  National  School 
of  Agriculture  at  Grignon  from  1883  until  1901,  when  he  retired. 
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This  year  may  be  taken  as  marking  the  semicentennial  of  agricul- 
tural education  in  this  country.  Fifty  years  ago  the  State  of  Michi- 
gan took  steps  to  establish  an  agricultural  college,  which  was  the  first 
institution  of  the  kind  in  the  United  States.  Two  years  from  now  it 
is  planned  to  celebrate  in  a  fitting  way  the  anniversary  of  the  opening 
of  the  college  to  students,  and  the  occasion  will  be  one  of  national 
interest. 

The  beginning  of  interest  in  agricultural  instruction  in  this  country 
dates  back  to  the  forties.  At  that  time  and  in  the  early  fifties  the 
establishment  of  an  agricultural  college  was  quite  actively  canvassed 
in  New  York  and  Massachusetts,  and  one  or  two  abortive  attempts 
were  made  to  provide  such  an  institution.  Professor  Brewer  tells  of 
the  passage  of  an  act  in  New  York  in  1853,  mainly  on  the  initiative  of 
Mr.  John  Dalatield,  providing  for  a  State  agricultural  college  to  be 
located  on  his  farm  near  Geneva.  No  appropriation  was  made  for 
buildings  or  maintenance,  and  as  Mr.  Dalatield  died  the  following  fall 
nothing  further  came  of  the  movement.  The  State  agricultural 
society  was  also  interested  in  the  subject,  and  expected  much  from  the 
People's  College. 

Agricultural  schools  were  established  in  various  parts  of  New  York 
by  -private  enterprise  between  1845  and  1850,  and  an  agricultural 
school  in  Connecticut  was  opened  in  1815  by  Dr.  S.  W.  Gold  and  his 
son,  T.  S.  Gold,  which  continued  in  successful  operation  until  1869. 
In  1815  Oliver  Smith,  of  Massachusetts,  died,  leaving  a  fund  of  $30,000 
for  a  farm  school  and  experimental  farm,  where  worthy  young  men 
could  make  a  study  of  agriculture  in  all  its  branches.  His  bequest 
was  to  be  allowed  to  accumulate  for  sixty  years,  and  therefore 
becomes  available  the  present  year. 

The  interest  in  agricultural  instruction  at  that  early  date  is  the  more 
remarkable  considering  the  educational  conditions  of  the  times.  The 
teaching  of  natural  science  in  the  higher  institutions  was  very 
restricted,  and  opposition  to  its  introduction  had  hardly  begun  to  be 
overcome.  Technical  schools  for  other  branches  were  almost  unheard 
of,  and  manual  training  as  a  branch  of  the  educational  system  did  not 
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receive  consideration  until  many  years  later.  The  public  school  system 
was  still  very  crude,  and  high  schools  were  rare  outside  the  large 
cities.  But  there  was  a  prevalent  idea  that  science  was  to  be  of  great 
value  and  wide  application  to  the  fundamental  industry,  and  the  plan 
to  provide  special  schools  for  teaching  the  sciences  in  these  applica- 
tions met  with  considerable  approval. 

Accordingly,  when  the  constitution  of  the  State  of  Michigan  was 
adopted  in  L850,  a  clause  was  inserted  requiring  that  "the  legislature 
shall  provide  for  the  establishment  of  an  agricultural  school  for  agri- 
culture and  the  natural  sciences  connected  therewith."  In  obedience 
to  this  provision  an  act  for  the  establishment  of  a  State  agricultural 
college  was  adopted  by  the  legislature  in  1855  and  approved  February 
12  of  that  year.  A  farm  of  nearly  TOO  acres,  then  in  the  woods  and 
lying  3^  miles  east  of  Lansing,  was  purchased  and  buildings  erected, 
and  on  May  13,  1857,  the  college  was  formally  opened  for  the  recep- 
tion of  students. 

The  year  following  the  action  of  the  Michigan  legislature,  the  legis- 
lature of  Maryland  incorporated  the  Maryland  Agricultural  College, 
the  corporation  comprising  about  five  hundred  philanthropic  persons 
who  subscribed  stock  and  purchased  a  farm  for  the  college  near  Wash- 
ington; and  the  same  year  Hon.  Marshall  F.  Wilder  succeeded  in 
obtaining  from  the  legislature  of  Massachusetts  a  charter  of  the  trus- 
tees of  the  Massachusetts  School  of  Agriculture. 

Near  the  close  of  the  following  year  (1857)  Justin  S.  Morrill  began 
his  efforts  to  secure  from  Congress  a  land  grant  for  the  endowment  of 
colleges  of  agriculture  and  mechanic  arts,  which  resulted  in  1862  in  a 
gift  of  over  ten  million  acres  of  land  to  the  several  States  for  that 
purpose.     Thus  the  cause  of  agricultural  education  was  launched. 

How  slow  the  progress  was  from  these  early  beginnings  is  well 
known  to  all  students  of  agricultural  education.  Without  method  or 
precedent  to  guide  them,  with  little  idea  of  the  classification  of  the 
subject  for  pedagogic  purposes,  with  little  or  no  equipment  for  the 
agricultural  department  except  a  farm,  which  was  expected  to  be  a 
model  and  at  the  same  time  to  demonstrate  the  practical  ability  of  the 
professor  in  charge  to  make  a  farm  pay,  and,  above  all,  in  advance  of 
the  educational  progress  of  the  times,  is  it  surprising  that  agricultural 
instruction  was  not  an  entire  success  from  the  outset? 

The  agricultural  schools  of  Europe  were  not  patterned  after  because 
the  conditions  and  needs  in  this  country  were  so  dissimilar.  One 
man's  theory  of  what  should  be  taught  and  how  it  should  be  imparted 
was  as  good  as  another's,  apparently,  and  there  was  no  end  of  experi- 
menting in  these  matters.  There  was  found  to  be  comparatively  little 
of  agricultural  science  to  teach  at  that  time — much  less  in  fact  than 
the  founders  had  supposed;  and  so  much  stress  was  laid  upon  the 
practical  aspects  of  farming  that  the  instructors  were  not  always  men 
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of  the  highest  scientific  attainments.  Hence  the  branches  of  learning 
supposed  to  be  related  to  agriculture  and  also  to  promote  a  Uberal 
education  were  often  pressed  forward,  and  by  reason  of  their  more 
advanced  position  pedagogically  came  to  occupy  a  prominent  place  in 
the  curriculum  of  these  colleges. 

As  time  went  on  the  expectations  of  the  early  advocates  of  agricul- 
tural instruction  were  not  being  realized.  The  fanners  as  a  rule  took 
little  active  interest  in  the  college  and  were  often  out  of  sympathy 
with  it.  There  was  no  considerable  demand  for  agricultural  instruc- 
tion, and  many  of  those  who  went  to  the  college  were  attracted  by  the 
opportunity  to  secure  an  education  cheaply.  Other  circumstances, 
such  as  the  civil  war  and  the  great  movement  of  people  to  the  new- 
lands  across  the  Alleghanies,  combined  to  delay  its  progress.  \\ 'here 
the  colleges  were  connected  with  large  universities  the  case  seemed 
especially  hopeless.  There  the  sentiment  against  the  agricultural 
department  on  the  part  of  other  departments  of  instruction  was  often 
in  evidence;  and  because  of  its  weakness  and  its  failure  to  attract  large 
numbers  of  students  that  department  was  usually  given  but  little  either 
in  the  way  of  facilities  or  financial  support. 

The  experience  gained  in  several  decades  of  experimenting  in  agri- 
cultural instruction,  discouraging  as  it  was,  was  not  without  result. 
More  was  being  accomplished  than  appeared  on  the  surface.  Gradu- 
ally the  old  theories  of  teaching  agriculture  were  disproved,  and 
better  methods  took  their  place.  Some  impression  was  made  upon 
public  opinion,  and  greater  respect  won  for  the  subject  as  a  depart- 
ment of  instruction. 

To  the  men  who  in  the  face  of  these  obstacle  had  been  working  out 
the  basis  for  teaching  agriculture  and  building  up  for  it  a  more  intel- 
ligent support,  much  credit  and  honor  are  due.  They  helped  to  show 
the  value  of  technical  instruction,  sentiment  for  which  was  now  grow- 
ing, and  by  the  investigations  which  they  made  and  collated  they 
attracted  attention  to  the  increasing  basis  for  a  science  of  agriculture, 
which  broadened  the  possibilities  of  teaching  the  underlying  principles 
of  the  industry. 

Then  came  the  experiment  stations,  first  a  few  State  institutions, 
which  were  largely  an  outgrowth  of  the  influence  of  the  agricultural 
colleges  and  were  fostered  by  them.  These  in  time  created  a  demand 
for  national  aid,  resulting  in  the  establishment  of  stations  throughout 
the  country;  and  two  years  later  came  the  Morrill  fund,  which  sup- 
plemented the  land  grant  of  1862  wTith  a  direct  annual  appropriation 
for  instruction.  For  a  time  it  did  not  appear  that  the  latter  was  to 
benefit  directly  the  essentially  agricultural  features  of  the  colleges, 
wThich  rarely  received  any  considerable  allotment  of  the  fund,  the 
claim  still  being  made  that  there  was  small  demand  for  agricultural 
instruction. 
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At  length  a  few  ambitious  Leaders  set  to  work  to  see  how  the 
farmers'  hoys  could  be  gathered  into  the  college  for  a  short  period,  in 
order  to  get  an  entering  wedge  and  to  demonstrate  more  widely  the 
value  of  technical  training  in  agriculture.  Grades  and  entrance 
requirements  were  swept  aside  and  new  facilities  were  provided. 
Laboratories  were  opened  for  dairying  and  farm  physics  and  live 
stock,  in  addition  to  those  which  had  previously  existed  for  the 
sciences,  because  the  inadequate  preparation  of  the  boys  and  the  short 
time  they  were  to  spend  at  the  college  required  that  they  be  taught 
quite  largely  through  their  eyes  and  their  hands. 

The  experiment  was  an  ultimate  success.  The  press  praised  the 
work  and  helped  to  advertise  it,  and  the  fanners  began  to  talk  about  it. 
A  new  era  had  begun.  There  was  an  awakening  not  only  of  interest 
and  of  confidence  in  agricultural  education,  but  also  to  the  require- 
ments for  properly  teaching  the  subject.  Agriculture  must  be  differ- 
entiated; instead  of  one  man  being  looked  to  as  the  personification  of 
all  the  agricultural  information  which  the  institution  had  to  offer,  there 
should  be  an  agricultural  faculty.  To  provide  such  a  faculty  and  ade- 
quate laboratories  and  equipment  required  money,  much  more  than 
the  agricultural  department  had  ever  been  given  before.  This  aroused 
opposition  again,  and  was  looked  upon  as  extravagant  and  ill  advised. 
It  was  pointed  out  how  much  more  it  cost  to  educate  a  student  in  agri- 
culture than  in  literature  or  the  classics  or  general  science. 

But  the  influence  of  the  experiment  station  in  differentiating  agri- 
culture was  now  working,  and  the  necessities  of  its  work  soon  called 
for  men  in  different  subdivisions  of  the  subject.  Gradually  the  money 
was  secured  in  a  few  of  the  States,  thanks  to  the  energy  and  persever- 
ance and  enthusiasm  of  a  few  of  the  leaders,  who  gathered  around 
them  strong  and  intelligent  men  to  aid  in  their  campaign  with  State 
legislatures  and  public  sentiment. 

The  success  of  the  few  stimulated  other  States  to  action,  and  inspired 
confidence  and  courage  in  demanding  creditable  buildings  and  support, 
and  in  putting  the  course  on  a  new  basis.  Men  came  to  the  front  now 
who  had  caught  the  idea  of  the  new  education  and  who  were  not  afraid, 
until  the  movement  became  widespread  and  its  influence  national. 

There  can  be  no  doubt  that  the  agricultural  experiment  station  and 
the  short  courses  were  very  potent  factors  in  bringing  about  this  new 
era  and  in  making  the  higher  development  possible.  They  served  to 
arouse  interest  in  the  subject  and  to  assert  its  needs,  they  confirmed 
the  value  of  agricultural  education,  showed  the  relations  of  science  to 
practice,  and  enlarged  the  fund  of  information  upon  which  the  agri- 
cultural course  rested.  They  made  instruction  in  agriculture  seem 
not  only  reasonable  but  essential  to  a  clear  understanding  of  the 
progress  which  was  making  in  applied  agricultural  science.  And  they 
demonstrated   the    need   of    specialization   in   the   instruction   force. 
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brought  out  new  methods,  and  modernized  the  system  of  instruction. 
We  now  recognize  as  one  of  the  most  important  services  of  the  exper- 
iment station  the  furnishing  of  the  materials  for  an  organized  science 
of  agriculture  which  could  be  reduced  to  pedagogical  form. 

A  dozen  years  ago  special  buildings  for  agricultural  instruction 
were  so  rare  and  novel  a  feature  as  to  excite  much  comment.  This 
year  the  Territory  of  Oklahoma  appropriated  $75,000  for  an  agri- 
cultural and  horticultural  building,  following  the  action  of  the  leading 
agricultural  States.  The  agricultural  colleges  in  many  States  are 
now  on  an  equal  basis  with  other  departments  of  instruct  ion.  as  far  as 
buildings  and  facilities  are  concerned;  and  it  is  interesting  to  note 
that  in  this  respect  the  colleges  connected  with  universities  have  not 
been  behind  those  existing  as  independent  institutions.  For  much  of 
of  thi.s  development  we  are  indebted  to  the  example  of  the  State-  of 
the  Middle  West,  which  are  not  bound  down  by  tradition  and  where 
there  is  greater  freedom  of  progress. 

Along  with  these  development-  in  the  colleges  have  come  the  nature- 
study  crusade  and  the  endeavor  to  improve  the  country  schools  and  to 
teach  in  them  something  pertaining  to  the  daily  life  of  the  children. 
Out  of  this  o-rew  the  agricultural  high  schools,  and  more  recently  the 
attempt  to  modify  the  course  of  instruction  in  the  rural  schools,  so 
that  they  will  lead  up  to  the  agricultural  college  as  they  now  lead  to 
the  general  science  courses  and  professional  college-.  In  some  States 
a  point  has  been  reached  where  instead  of  bringing  the  college  grade 
down  within  the  reach  of  pupils  from  the  poorer  rural  schools,  a  high 
college  grade  is  being  established  and  an  attempt  made  to  articulate 
the  common  and  high  schools  with  it.  This  is  a  great  step,  one  which 
would  have  seemed  very  bold  ten  years  ago. 

If  a  half  century  seems  a  long  time  for  the  working  out  of  these 
things  which  now  seem  so  plain  and  practicable  and  of  unquestionable 
utility,  it  should  be  remembered  that  agricultural  education  could  not 
progress  faster  than  the  times,  although  it  was  conceived  in  advance 
of  them.  Its  experience  is  paralleled  by  that  of  science  teaching  and 
technical  education  and  manual  training  and  every  other  radical  depar- 
ture in  education. 

During  the  past  titty  years  the  public  fund-  given  to  education  have 
been  mainly  used  to  establish  and  maintain  a  system  of  free  elemen- 
tary education  for  all  the  people.  The  same  period  has  witnessed 
the  development  of  the  public  high  schools  and  incorporated  tech- 
nical schools  in  urban  communities,  and  an  efficient  system  of  science 
teaching  in  schools  and  colleges.  Agriculture  is  now  beginning 
to  reap  the  advantage-  accruing  from  the  settlement  of  the  more 
fundamental  problems  of  public  education.  The  public  mind  lias  not 
only  become  thoroughly  convinced  that  the  education  of  all  the  people 
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is  the  duty  of  the  State,  but  also  that  this  education  should  be  vitally 
related  to  the  occupations  of  the  masses.  The  wisdom  of  agricultural 
instruction  and  its  tangible  value  to  the  country  at  large  and  to  a  wide 
range  of  industries  directly  dependent  upon  agriculture  have  now 
become  evident  to  the  pedagogue  and  the  farmer  alike,  and  in  an 
encouraging  measure  to  the  legislator  as  well. 

Things  always  move  more  slowly  at  the  start,  but  agricultural 
education  is  now  moving  faster  and  faster  every  year,  so  that  with 
the  rapid  development  of  efficient  courses  for  it  much  greater  prog- 
ress may  reasonably  be  expected  in  the  near  future,  the  effects  of  which 
will  be  far-reaching  in  our  national  life. 

When  the  Michigan  Agricultural  College  holds  its  semicentennial 
jubilee  two  years  from  now,  there  will  be  very  much  to  report  in  the 
progress  of  agricultural  education  and  the  influence  of  the  agricul- 
tural college.  There  will  be  great  cause  for  congratulation  over  what 
has  finally  been  accomplished,  and  every  encouragement  in  the  out- 
look, for  it  will  be  evident  that  the  dark  ages  of  agricultural  educa- 
tion in  the  United  States  have  passed. 

The  avenues  open  to  graduates  in  agriculture  increase  in  number 
and  variety  with  each  year.  For  a  time  the  agricultural  colleges  and 
the  experiment  stations  absorbed  those  who  cared  to  enter  the  pro- 
fessional lines  of  agriculture,  and  the  fertilizer  trade  was  the  main 
outlook  of  the  agricultural  chemists  on  the  industrial  side.  In  the 
course  of  time  State  boards  and  departments  of  agriculture  added 
agricultural  graduates  to  their  forces;  and  the  National  Department 
of  Agriculture,  as  it  developed  and  differentiated,  recruited  its  corps 
of  workers  quite  largely  from  that  source. 

Gradually  private  enterprise  began  to  employ  such  men,  and  the 
creamery  industry  now  claims  many  operatives  trained  in  the  dairy 
school.  Manufacturing  establishments  which  stand  in  close  relation- 
ship to  agriculture  find  it  advantageous  to  have  men  on  their  force 
who  are  experts  in  agricultural  lines,  and  this  advantage  is  especially 
noticeable  in  establishments  which  include  among  their  products  or 
by-products  materials  designed  for  spraying,  feeding,  fertilizing,  and 
other  agricultural  uses.  Railroads  are  coming  to  find  use  for  such 
men,  as  are  also  large  development  enterprises  of  various  sorts.  The 
landscape  gardener  is  in  steady  demand  for  city  parks  and  private 
grounds,  and  the  farm  superintendent  or  manager  of  large  estates  who 
has  had  a  college  training  is  becoming  more  common  every  year  and 
more  sought  for. 

The  usefulness  of  the  economic  entomologist  in  the  practical  walks 
of  life  was  long  ago  recognized,  not  only  as  an  investigator  but  in  the 
protection  of  trees  and  shrubs  of  parks  and  cities.  Many  municipal- 
ities now  number  such  an  officer,  as  they  do  also  instructors  in  the 
elements    of   agriculture   and    in    gardening    in    the   public    schools. 
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Already  a  field  appears  to  be  opening  for  the  consulting  agricultural 
expert  in  well-to-do  communities,  to  furnish  expert  advice  on  the  lay- 
ing out  and  management  of  estates  and  similar  matters. 

The  agricultural  press  has  long  recognized  the  advantages  of  agri- 
cultural training,  and  now  that  the  demand  has  grown  upon  it  for  more 
advanced  and  technical  information,  men  who  have  studied  the  science 
as  well  as  the  art  have  become  a  practical  necessity  upon  the  editorial 
staff.  The  introduction  of  such  men  has  raised  the  grade  of  the  agri- 
cultural paper  very  materially.  To  better  tit  graduates  for  this  work 
one  agricultural  college  has  established  during  the  past  year  a  course 
in  agricultural  journalism,  which  appears  to  be  a  timely  departure. 

The  widespread  development  of  popular  interest  in  agricultural 
matters,  in  nature  study,  and  in  the  country  generally  has  opened  a 
considerable  field  to  the  agricultural  writer  outside  the  farm  press. 
This  field  is  being  supplied  in  a  way,  but  it  were  infinitely  better  if 
more  of  the  popular  writing  on  topics  relating  to  agriculture  were 
done  by  men  of  some  technical  training  in  that  subject,  who  could 
more  clearly  see  the  bearing  of  things  and  more  logically  and  truth- 
fully interpret  what  they  saw  for  the  benefit  of  the  trusting  reader. 
This  will  probably  come  in  time.  There  is  surely  an  important  place 
for  the  trained  agricultural  writer,  both  in  popular  and  technical  lines. 

The  various  branches  of  agriculture  proper,  such  as  general  and 
special  farming,  stock  raising,  dairying,  fruit  growing,  market  gar- 
dening, floriculture,  the  nursery  business,  and  the  like  afford  all  the 
advantages  to  the  educated  man  that  they  ever  did,  and  men  are  going 
from  the  agricultural  colleges  to  these  industries  in  increasing  num- 
bers. The  fact  that  their  agricultural  education  makes  them  more 
intelligent,  resourceful,  and  better  farmers,  and  more  progressive 
men  generally,  is  no  longer  a  matter  of  question.  Their  neighbors 
will  watch  for  suggestions  and  come  to  them  for  advice  when  something 
new  turns  up. 

These  are  only  a  few  of  the  lines  of  industry  in  which  agricultural 
graduates  now  find  an  active  demand  for  their  services.  Other 
avenues  will  open — are  opening  every  year,  now  that  the  meaning  of 
an  agricultural  education  is  becoming  understood.  Already  it  appeals 
to  a  large  constituency.  It  touches  the  life  and  the  industries  of  the 
people  at  so  many  points  that  new  uses  for  the  men  who  have  elected 
that  course  are  bound  to  arise  continually.  There  is  always  room  for 
those  who  wish  to  engage  in  the  business  side  of  agriculture.  There 
has  been  a  restricted  field,  which  is  steadity  expanding,  for  specialists 
who  desired  to  follow  it  professionally.  To  a  large  body  of  young  men 
who  do  not  care  to  enter  either  of  these  fields  the  diploma  of  the  agri- 
cultural college  is  now  a  passport  to  remunerative  employment  in  a 
large  number  of  diverse  lines. 
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Determination  of  sulphates  in  plants,  G.  S.  Fraps  {North  Carolina  Sta.  Rpt. 
1903,  pp.  69-71) . — From  a  l>rief  review  of  the  literature  of  this  subject  it  is  concluded 
that  •"  the  quantity  of  sulphates  present  may  vary  considerably  in  the  seeds  of  differ- 
ent plants,  in  different  parts  of  different  plants,  in  different  parts  of  the  same  plants, 
and  in  the  same  plant  at  different  stages  of  growth." 

In  determinations  made  bythe  author  no  sulphur  was  found  in  corn  kernels,  peas, 
green  millet,  timothy  hay,  corn  silage",  peanuts,  sorghum,  and  teosinte,  but  a  trace 
of  sulphate  was  found  in  oats.  0.003  per  cent  in  crimson-clover  straw,  0.001  per  cent 
in  cotton-seed  meal,  and  0.085  per  cent  in  green  cowpea  vines.  The  method  employe.  1 
was  to  treat  5  gins,  of  substance  with  50  cc.  of  1  per  cent  hydrochloric  acid,  filter 
after  an  hour,  wash  with  the  dilute  acid  t<>  250  cc  and  add  barium  chlorid  to  the 
boiling  solution.  It  is  considered  erroneous  to  regard  the  ash  of  a  plant  as  consist- 
ing of  only  the  inorganic  portion. 

Colorimetric  determination  of  phosphorus,  T.  E.  Hewitt  {Jour.  Amer.  Chem. 
Soc.,  91  •  1905),  No.  2,  pp.  1/1-124  I.—  The  method,  applicable  especially  to  determi- 
nation of  phosphorus  in  iron,  steel,  etc.,  is  based  upon  the  color  reactions  due  to  passing 
hydrogen  sulphid  through  a  sodium-hydroxid  solution  of  the  phosphomolybdate. 

On  the  determination  of  carbonates  of  calcium  and  magnesium  by  Fruh- 
ling's  method,  C.  Montanaki  {SUa.  8per.  Agr.  ML,  37  (1904),  No.  9,  pp.  810-814). 

A  method  for  the  simultaneous  detection  of  nitric  and  nitrous  acids  and 
for  their  approximate  quantitative  determination  by  means  of  diphenyla- 
min,  P.  X.  R.mkow  |  Oesterr.  <'}>>„,.  Ztg.,  7  {1904),  No.  U,  pp.  557-561 1.—  The  method 
proposed  is  based  upon  difference  in  sensitiveness  I  formation  of  blue  colors)  of 
nitrite  and  nitrate  solutions  of  different  strengths  toward  sulphuric  acid  and  phos- 
phoric acid  solutions  of  diphenylamin  (0.2  gm.  of  diphenylamin  in  100  cc.  of  sul- 
phuric acid,  1.78  sp.  gr.,  or  sirupy  phosphoric  acid,  1.7  sp.  gr. ).  With  nitrates  the 
two  solutions  are  about  equally  sensitive,  while  with  nitrites  the  relative  sensitiveness 
is  much  greater. 

A  color  scale  for  use  with  Nessler's  reagent,  H.  Bueler-de  Florin  {Chem. 
Zi ';/.,  28  {1904),  No.  104,  p.  1264   . 

Report  of  the  chemistry  division,  J.  ('.  Beunnich  (  Queensland  J>>j,t.  Agr.  Rpt. 
1903-4.  pp.  72-79). — Analyses  are  reported  of  a  number  of  samples  of  maize,  seed 
wheats,  Cape  gooseberry  pulp,  strawberries,  red  currants,  red  gooseberries,  rasp- 
berries, pineapple  fruits,  mangrove  and  wattle  barks  for  tanning,  peanuts,  and  cotton 
seed,  as  well  as  ash  analyses  of  pineapple  plants. 

In  the  case  of  wheat  and  maize  the  amount  of  aqueous  extract  and  its  composition, 
ash  constituents,  and  lecithin  were  determined  in  addition  to  the  more  usual  con- 
stituents. On  an  average  the  Queensland-grown  maize  contained  12  per  cent  mois- 
ture, 13.1  per  cent  protein,  5.5  per  cent  fat,  65.8  per  cent  carbohydrates,  and  1.6  per 
cent  ash.  According  to  the  author,  the  maize  has  in  general  a  somewhat  higher 
protein  content  than  samples  grown  elsewhere.  "Our  maizes  containing  about  L3 
per  cent  of  proteids,  which  nearly  approaches  the  average  amount  found  in  wheat-, 
740 
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are  thus  a  much  less  kittening  and  a  more  muscle-forming  food  than  maize  contain- 
ing only  10  per  cent  of  proteids,  and  may  therefore,  for  instance,  be  safely  used  a-  a 
substitute  for  wheat  for  poultr7  feed." 

According  to  average  figures  reported,  the  wheat  contained  11.09  per  cent  moisture, 
14.7'»  per  cent  protein.  2.1 8  per  cent  fat,  hl'. 4  per  cent  carbohydrates,  and  1.31  per 
cent  ash.  Considerable  variation  in  protein  content  was  noticed  with  the  different 
samples,  but  on  an  average  the  proportion  of  this  constituent  \va.-  greater,  according 
to  the  author,  than  in  Continental  or  American  wheats.  The  average  amount  of  fat 
was  somewhat  higher  than  in  Continental,  but  a  little  lower  than  in  American 
wheats.  The  fact  is  recognized  that  the  analytical  data  reported  do  not  determine 
milling  qualities.  The  lecithin  varied  from  0.271  to  1.012  per  cent  of  the  dry  sub- 
stance in  the  case  of  wheat  and  from  0.174  to  0.4*2  per  cent  in  the  ca-e  of  maize. 

Judged  by  the  chemical  composition,  flavor,  and  the  favor  with  which  they  are 
regarded  where  known,  the  author  believes  that  Cape  gooseberries  are  highly  satis- 
factory for  the  manufacture  of  pulp  for  use  in  jam  anil  preserve  making.     The  pine- 
apple studies  reported  have  to  do  with  pineapple  disease,  though  definite  conclu- 
ar.-  not  drawn. 

A  special  study  i.«  reported  of  Soudanese  millet  and  Borghum,  made  to  secure  data 
regarding  the  poison*  >ua  properties  sometimes  exhibited  by  such  plants.  Unmanured 
Soudanese  millet  I  green  material  |  contained  no  hydrocyanic  add  when  6  weeks  old. 
0.0063  percent  at  8  week-,  and  0.0011  per  cent  at  10  weeks.  Similar  values  for  speci- 
mens grown  on  land  manured  with  6  cwt.  of  nitrate  of  S"da  per  acre  were  0.0102. 
0.0090,  and  0.0066  per  cent.  "The  result  of  this  work  was  very  instructive,  and 
shows  that  the  higher  cultivated  fodder  plants  of  the  sorghum  family  are  not  so  dan- 
gerous in  their  earlier  stages  as  the  common  variety  usually  grown  by  our  Queens- 
land farmers.  It  was  also  again  borne  out  that  vigorous  growth,  particularly  on  land 
manured  with  nitrogenous  manure,  produces  the  hydrocyanic  or  prussic  acid  yielding 
glucoside  in  larger  proportion." 

The  amount  of  hydrocyanic  acid  found  in  sorghum  varied  with  different  varieties, 
the  greatest  amount  reported  being  0.81  grains  per  pound  of  trreen  material.  Gener- 
ally speaking,  the  older  plants  contained  less  than  the  younger  plants.  "  The  highest 
amount  previously  found  was  2.4  grains  }>er  pound  of  the  green  material,  or  13.4 
grains  per  pound  of  the  dry  material  in  5-weeks-old  Planter's  Friend.  The  use  : 
such  green  fodder  would  be  highly  dangerous,  but  as  soon  as  the  amount  has  fallen 
under  0.5  grain  per  pound  in  the  green  material  the  folder  may  safely  be  used." 

Cucurbits  as  oil  plants,  M.  Egokov     /:<■.    M  -       .  Khoz.  huL  [Ann.  Inst. 

Agron.  Moscou],  10  {1904  N  •  PP-  848-357). — The  oil  was  obtained  from  the 
ground  seeds  of  squashes  and  pumpkins  by  extraction  with  ether.  A  physical  and 
chemical  examination  of  the  oil  gave  the  following  data:  Specific  gravity  at  0C  I  .. 
0.9558;  specific  gravity  at  16.5  I  .  1519;  coefficient  of  viscosity  at  16.5°  C.  13.5; 
Reichert  number,  1.36;  acid  number,  0.H173:  Kdttstorfer  Dumber,  195. oS:  ether 
number,  194.96,  and  iodin  number,  115.52.     The  glycerin  content  was  15.9  per  cent. 

A  study  of  the  composition  of  the  glycerids  of  the  oil  showed  that  volatile  acids 
were  present  only  in  traces,  the  largest  part  of  the  nonvolatile  acids  were  liquids, 
the  solid  acids  consisted  of  palmitic  and  stearic  acids,  while  the  liquid  acids  included 
oleic  and  linoleic  acids.     The  probable  presence  of  butyric  acid  was  indicated  by  the 

Odor. — P.   FIREMAN. 

The  occurrence  of  phloroglucin  in  plants.  C.  Hartwich  and  M.  Wixckel 
{  Arr/i.  Ph'iriii..  .   .  No.  6,  pp.  469— 475  . — Studies  are  reported  which  have  to 

do  with  the  presence  of  phloroglucin  or  bodies  yielding  phloroglucin  in  a  number 
of  vegetable  produ*   - 

The   nature   of  raw   starch   grains.   L.  Maquknne     Oompt.   Rend.  Acad.    s 
[Paris].  ;  .  No.  ■  .  pp.  ■■?-'-■  77). — The   author   regards   starch   grains   as   a 

reversion  product,  i.  e..  a  formation  of  insoluble  amylocellulose  from  soluble  starch. 
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Malt  analysis,  II.  A.  Hunicke  {Jour.  Amer.  Chem.  Soc,  26  (1904),  No.  10,  pp. 
1211-1220). —  Comparative  tests  were  made  of  the  effects  of  different  amounts  of 
moisture  and  differenl  degrees  of  fineness  of  grinding  upon  malt  analysis,  and  pos- 
sible sources  of  error  in  manipulation  and  analytical  processes  are  spoken  of. 

The  detection  of  watered  milk,  A.  E.  Leach  and  II.  C.  Lythgoe  (Jour.  Amer. 
Chem.  Soc,  26  (1904),  No.  10,  /,j>.  1195-1208). — Determinations  were  made  of  the 
refraction  of  the  milk  serum  of  commercial  samples  of  milk  and  of  milk  of  known 
purity  from  Holstein  cows.  The  Zeiss  immersion  refractometer  was  found  the  mosl 
useful  for  this  purpose,  and  a  description  of  this  instrument  is  given.  In  no  instance 
was  the  refractometer  reading  of  the  serum  of  pure  milk  less  than  39  at  20°  C,  and 
this  is,  therefore,  considered  a  reasonable  minimum  figure,  below  which  adultera- 
tion with  water  would  be  indicated.  Tables  are  given  showing  the  indices  of  refrac- 
tion on  the  Abbe  refractometer  and  the  equivalents  in  scale  readings  on  the  immer- 
sion refractometer,  and  also  for  reducing  scale  readings  at  from  15-25°  to  20°  C. 

Determination  of  fat  in  milk,  M.'Henseval  (Rev.  Gin.  Lait,  S  (1904),  No.  23, 
pp.  5  29-535,  /'As.  2). — The  Gerber,  Soxhlet,  and  Gottlieb  methods  are  briefly  described 
and  comparative  determinations  on  whole  milk,  skim  milk,  and  milk  homogenized 
by  the  process  of  Gaulin  (E.  S.  R.,  15,  p.  714)  are  reported.  In  general,  higher 
results  were  obtained  by  the  Gottlieb  method,  though,  on  whole  milk,  the  3  meth- 
ods agreed  closely.  Considerable  difficulty  was  experienced  at  times  in  applying 
the  Gerber  method  to  homogenized  milk,  heating  and  centrifuging  two  or  three 
times  being  necessary.  A  period  of  18  to  20  hours  was  required  for  extracting  the 
fat  from  such  milk  with  ether,  and  then  the  results  were  generally  lower  than  by  the 
Gottlieb  method.  Six  samples  of  homogenized  milk  showed  on  an  average  3.36  per 
cent  of  fat  by  the  Gerber  method,  3.51  by  the  Soxhlet  method,  and  3.65  by  the 
Gottlieb  method. 

The  results  of  an  examination  of  an  emulsion  of  cotton-seed  oil  in  skim  milk  are 
reported,  and  attention  is  called  to  the  possibility  of  adulterating  milk  with  oils  or 
fats  emulsified  by  the  Gaulin  process. 

Determination  of  fat  in  homogenized  milk,  A.  Burr  (Milchw.  Zentbl.,  1(1905), 
No.  1,  pp.  6-9). — Comparative  determinations  of  fat  in  homogenized  milk  were  made 
by  the  Gottlieb-Rose,  Adams,  and  Gerber  methods,  from  the  results  of  which  it  is 
concluded  that  the  Gottlieb-Rose  method  is  the  most  accurate  for  this  purpose. 

Investigations  with  sin-acid  butyrometry,  Hoitmkister  (Milchw.  Zentbl., 
1(1905),  No.  1,  pp.  20-24). — Comparative  determinations  of  the  fat  in  milk,  skim 
milk,  and  buttermilk,  with  and  without  the  addition  of  preservatives,  were  made 
by  the  Gerber,  Gottlieb-Rose,  and  the  Sichler  sin-acid-butyrometric  (E.  S.  R.,  16, 
p.  506)  methods.  From  the  results  the  author  concludes  that  the  last  method,  while 
not  so  suitable  for  numerous  determinations  as  the  acido-butyrometric  method,  may 
be  perfected  to  compare  favorably  with  other  methods. 

The  relation  of  cows'  milk  to  Schiff's  reagent,  and  a  test  for  formalin  in 
milk,  E.  Seligmann  (Ztschr.  Hyg.  u.  Infectionskrank.,  49(1905),  No.  2,  pp.  325-328). — 
Formaldehyde  in  milk  may  be  detected  by  distilling  and  adding  to  the  distillate  a 
solution  of  fuchsin  bleached  by  sodium  sulphite,  when  a  violet-red  color  appears. 
The  same  reaction  is  given  by  raw  milk  which  the  author  finds  can  be  prevented  by 
the  addition  of  an  acid  to  the  milk,  from  which  it  is  concluded  that  the  reaction 
depends  upon  some  properties  of  the  casein. 

To  determine  the  presence  of  formaldehyde  in  milk  without  the  necessity  of  dis- 
tillation the  author  therefore  adds  2  or  3  drops  of  sulphuric  acid  to  5  cc.  of  the 
sample,  and  tests  with  Schiff's  reagent.  In  dilutions  of  1:40,000  the  coloration  is 
most  distinct  at  the  end  of  about  an  hour.    Control  testsare  recommended  in  all  cases. 

The  preservation  of  urine  samples  for  analysis,  M.  S.  McDowell  (Pennsylva- 
nia Sta.  Rpt.  1903,  pp.  oS-41). — As  formaldehyde  did  not  prove  entirely  satisfactory 
for  preserving  urine,  the  value  of  chloroform  for  this  purpose  was  studied.     Three 
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cc.  was  added  to  175  cc.  of  fresh  urine  at  first,  and  as  the  excess  of  chloroform,  which 
settled  to  the  bottom  of  the  flask,  gradually  diminished  inure  was  added  from  time 
to  time  to  insure  an  excess  of  the  preservative.  Tins  sample  and  one  of  equal  size  to 
which  preservative  had  not  been  added  were  stored  in  a  cool  place,  the  temperature 
averaging  40  to  50°,  and  the  total  and  ammoniacal  nitrogen  were  determined  at 
intervals  of  1,  2,  and  10  days,  1  month,  and  approximately  2  months. 

In  the  case  of  both  samples,  there  was  no  appreciable  loss  of  nitrogen  until  theend 
of  the  first  month.  In  the  case  of  the  preserved  urine,  during  the  last  month  there 
was  a  loss  amounting  to  1.77  per  cent  of  the  nitrogen  originally  present  as  compared 
with  7.7  per  cent  in  the  sample  without  preservative.  The  formation  of  ammonia 
was  checked  by  the  preservative,  the  increase  being  only 0.029  per  cent  in  2  months, 
whereas  in  the  case  of  the  unpreserved  sample  it  was  0.679  per  cent,  values  which 
indicate,  in  the  author's  opinion,  that  although  chloroform  checks  a  loss  of  nitrogen 
it  does  not  entirely  prevent  it. 

The  possibility  of  measuring  the  loss  of  nitrogen  in  the  preserved  urine  by  adding 
daily  aliquot  samples  of  normal  acid  or  by  drawing  air  from  the  flask  containing  the 
urine  through  standard  acid  is  spoken  of. 

The  determination  of  carbon  and  hydrogen  in  urine,  F.  Thompson  {Penn- 
sylvania Sta.  Rpt.  1903,  pp.  42-44). — In  connection  with  respiration  calorimeter 
experiments  with  a  steer  (E.  S.  R.,  15,  p.  799),  the  changes  which  urine  undergoes 
on  drying  were  studied. 

In  the  4  experimental  periods  composite  samples  of  10  days'  urine  were  collected 
and  preserved  with  a  small  amount  of  chloroform.  Analyses  were  made  of  each 
composite  as  soon  as  possible  after  it  was  collected,  and  again  at  an  interval  of  24 
hours,  or  in  one  case  48  hours.  Samples  of  the  urine  mixed  with  finely  pulverized 
and  recently  ignited  copper  oxid  were  placed  in  a  platinum  boat  and  dried  in  a 
combustion  tube,  which  passed  through  an  ordinary  water-jacketed  air  bath,  the 
temperature  inside  the  tube  being  approximately  90°  C.  A  quantity  of  dry  air 
was  drawn  slowly  through  the  tube.  Assuming  that  carbon  dioxid  and  ammonia 
were  the  end  products  of  any  decomposition  which  might  take  place,  provision  was 
made  for  collecting  the  ammonia  in  standard  acid  and  the  carbon  dioxid  in  soda 
lime.  Under  these  conditions  the  sample  was  found  to  be  completely  dried  after 
about  15  hours.  When  constant  weight  was  reached  it  was  transferred  to  a  com- 
bustion furnace  and  the  ordinary  carbon  ami  hydrogen  determinations  made. 

In  every  case  the  sample  which  was  kept  longer  contained  less  total  solids  than 
the  other,  and  in  every  case  except  one  the  total  solids  of  the  older  sample  contained 
a  higher  percentage  of  carbon  and  hydrogen.  "These  results  would  indicate  that 
there  is  considerable  decomposition  upon  evaporation  to  dryness  but  that  it  varies  in 
amount,  consequently  yielding  a  residue  of  variable  composition."  It  was  also  noted 
that  on  drying,  the  older  sample  gave  off  more  ammonia  than  the  other  in  every 
case,  but  that  there  was  no  such  regular  variation  with  the  carbon  dioxid  produced. 
"This  would  indicate  that  some  decomposition  was  in  progress  in  the  urine  at  the 
ordinary  temperature,  but  since  the  presence  of  chloroform  should  prevent  any  bac- 
terial action  any  such  decomposition  would  arise  from  the  action  of  enzyms.  The 
data  presented  are,  however,  not  sufficient  to  completely  establish  this. 

"If  the  ammonia  given  off  is  taken  as  a  measure  of  the  urea  decomposed  it  is 
plainly  evident  that  there  is  a  decomposition  of  the  non-nitrogenous  matters  present, 
since  from  50  to  80  per  cent  of  the  carbon  dioxid  found  is  in  excess  of  that  necessary 
to  combine  with  the  ammonia  to  form  urea." 

The  results  "would  seem  to  fairly  well  establish  the  fact  that  there  is  a  decompo- 
sition of  the  nitrogenous  as  well  as  the  uon-nitrogenous  bodies  present." 

The  estimation  of  sulphuric  acid  in  urine  by  means  of  alcoholic  strontium- 
chlorid  solution,  R.  vox  Lengyel  {Arch.  Physiol.  IPfluger'],  104  {1904),  No.  9-12, 
pp.  514-518). — The  author  recommends  the  use  of  alcoholic;  strontium-chlorid  solution 
for  estimating  sulphuric  acid  in  urine,  since  the  method  is  accurate  and  rapid. 
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Experiments  on  the  presence  of  arsenic  in  normal  tissues  as  shown  by  a 
biological  method,  M.  Kegale(Z/.sv/*/\  Physiol.  Chem.,42(1904),  No.3,pp.  175-180).— 
In  a  large  majority  of  cases  the  author  was  able  to  demonstrate  the  presence  of 
arsenic  by  means  of  PenicUlium  brevicaule  in  substances  of  animal  origin,  but  regards 
it  as  essential  that  the  material  should  first  undergo  autolysis.  The  method  followed 
is  discussed  at  some  length. 

The  Haldane  apparatus;  a  new  method  of  estimating  the  carbon-dioxid 
content  of  air,  B.  Swaab  {('hem.  WeekU.,  1,  pp.  177-182,  189-192;  ('hem.  Centbl., 
1904,  J,  pp.  745,  740;  abs.  in  Ztschr.  Untersueh.  Nahr.  u.  GenussmU.,  8  {1904),  No.  8, 
pp.  5. '4,  525,  jig.  1) . — A  form  of  apparatus  for  measuring  small  amounts  of  carbon 
dioxid  in  air  is  described. 

The  determination  of  carbon  monoxid  in  room  air,  Albert-Levy  and  A. 
Pecoul  {Compt.  Bend.  Acad.  Sci.  [Paris],  140  {1905),  No.  2,  pp.  98,  99). — Using  a 
modification  of  Gautier's  iodometric  method,  in  which  the  iodin  was  determined" 
colorimetrically  after  absorption  in  chloroform,  as  proposed  by  Rabonrdin  and 
Nicloux,  the  author  found  it  possible  to  determine  accurately  as  little  as  one  part  of 
carbon  monoxid  in  200,000  of  air. 

Invertin  in  honey  and  in  the  intestine  of  insects,  Axenfeld  (Zentbl.  Physiol., 
17  ( 190S),  pp.  208,  269;  aha.  in  Ztschr.  Untersueh.  Nahr.  u.  GenussmU.,  8  {1904),  No.  S, 
p.  518). — The  author  studied  a  ferment  from  the  intestinal  tract  of  the  bees  which  is 
found  in  natural  honey.     Artificial  honey  is,  of  course,  free  from  this  body. 

New  views  on  the  indirect  estimation  of  extract  bodies,  K.  Farnsteiner 
{Ztschr.  Untersueh.  Nahr.  u.  GenussmU.,  8  {1904),  No.  10,  pp.  593-603).— The  data 
reported  have  to  do  with  the  analysis  of  orange,  lemon,  and  raspberry  juice  and 
the  detection  of  adulterants. 

Chemical  department,  F.  W.  Traphagen  {Montana  Sta.  Rpt.  1903,  pp.  28-37). — 
A  brief  account  is  given  of  the  work  of  the  chemist  during  the  year,  including  anal- 
yses of  Montana  coal,  clays,  apple  twigs,  wheat  grown  under  irrigation,  and  miscel- 
laneous samples  of  barley,  flour,  alsike  and  red  clover,  alfalfa,  and  Canada  field  peas. 

Miscellaneous  analyses,  A.  L.  Knisely  {Oregon  Sta.  Rpt.  1903,  pp.  46-50). — 
In  addition  to  analyses  of  feeding  stuffs  noted  elsewhere,  analyses  of  4  insecticides,  6 
salt  deposits,  11  soils,  6  clays,  and  8  fertilizing  materials  are  reported. 

Miscellaneous  analyses,  B.  L.  Hartwell  and  J.  AV.  Kellogg  (  Rhode  Island 
Sta.  Rpt.  1904,  T>/>.  261-263). — Analyses  are  reported  of  one  sample  each  of  sulphate 
of  ammonia,  nitrate  of  soda,  dried  blood,  hen  manure,  guano,  tankage,  fine  ground 
bone,  acid  phosphate,  basic  slag  meal,  air-slaked  lime,  sulphate  of  potash,  muriate 
of  potash,  distiller's  grains,  and  wheat  bran,  5  samples  of  corn  kernels,  and  2  samples 
of  corn  leaves.  In  connection  with  the  analysis  of  basic  slag  meal  it  is  noted  that 
"this  material  has  proved,  after  a  ten-years'  test  at  this  station,  to  be  highly  efficient 
immediately,  and  to  possess  lasting  qualities  which  make  it  rank  among  the  best 
phosphatic  manures." 

Miscellaneous  chemical  work,  F.  W.  Woll,  G.  A.  Olson,  and  J.  C.  Brown 
(  Wisconsin  Sta.  Rpt.  1904,  pp.  342-349). — The  solutions  and  tables  used  at  the  sta- 
tion in  the  determination  of  nitrogen  by  the  Kjeldahl  method  are  given,  and  analyses 
of  marsh  hay,  corn  silage,  sorghum  silage,  pea-vine  silage,  liquid  brewery  refuse,  sugar 
beets,  limestone,  shale,  fertilizing  materials,  desiccated  milk,  and  dairy  salt  are 
reported.  The  addition  of  a  so-called  blue-pill  tablet,  weighing,  on  an  average,  0.695 
gm.  and  composed  of  chrome  alum,  to  275  cc.  of  milk  changed  the  specific  gravity  of 
the  sample  to  the  extent  of  0.0019  as  determined  by  the  Soxhlet  lactometer  at 
15.5°  C.,  and  0.0018  as  determined  by  the  Westphal  balance. 

Cellulose,  cellulose  products,  and  artificial  rubber,  J.  Berscii,  trans,  by  W.  T. 
Brannt  {Philadelphia:  Henry  Carey  Bairdik  Co.;  London:  Kegan  Paul,  Trench,  Tr'ub- 
ner&  Co.,  Ltd.,  1904,  pp.  XXIIJr345,  Jigs.  41). — In  this  valuable  summary  the  author 
has  collected  information  regarding  the  distribution  and  nature  of  cellulose,  its 


BOTANY.  745 

chemical  properties,  and  related  questions;  the  manufacture  of  wood  stuff  or  mechan- 
ical wood  pulp;  preparation  of  cellulose  from  w 1,  i.  e.,  wood  cellulose  or  chemical 

wood  pulp;  vegetable  parchment;  the  production  of  sugar,  alcohol,  and  oxalic  acid 
from  wood  cellulose;  viscose  and  viseoid  and  their  uses;  nitro-cellulose,  artificial  silk, 
cellulose  threads,  including  cellulose  artificial  silk  and  lustra-cellulose,  viscose  for 
making  textile  threads,  artificial  leather,  celluloid,  rubber  compounds,  and  rubber 
substitutes.  In  every  case  the  processes  of  manufacture  and  technical  uses  of  the 
products  are  spoken  of  and  the  various  topics  are  critically  discussed.  The  volume 
constitutes  a  useful  handbook  for  those  who  are  interested  in  some  of  the  recent 
developments  of  applied  chemistry,  either  from  a  scientific  or  a  technical  stand- 
point. 

Laboratories  of  the  chemical  department,  F.  W.  Woli,  ( Wisconsin  Sta.  Rpt. 
1904,  PP-  360-367,  figs.  11). — A  detailed  illustrated  description. 

International  catalogue  of  scientific  literature.  D — Chemistry  ( Internal. 
Cat.  Sci.  Lit.,  ,.J  (  1904),  pp.  VI J I  \  1002). — This  is  the  second  annual  issue  of  this  cat- 
alogue, and  is  in  continuation  of  the  parts  already  noted  (E.  8.  R.,  14,  p.  632,  and  15, 
p.  338). 

BOTANY. 

Species  and  varieties:  Their  origin  by  mutation,  II.  de  Vriks,  edited  by  D. 
T.  MacDougal  {Chicago:  Tin  open  ('unit  Pub.  Co.;  London:  Kegan  Paul,  Trench, 
Trubner  &  Co.,  Ltd.,  1905,  pp.  XVII£-{-847). — This  is  a  series  of  28  lectures  delivered 
by  the  author  before  the  University  of  California  during  the  summer  of  1904,  in 
which  an  attempt  is  made  to  point  out  the  means  and  methods  by  which  the  origin 
of  species  and  varieties  may  become  an  object  of  experimental  inquiry.  The 
mutation  theory  with  which  the  author's  name  is  associated  is  presented  in  a  some- 
what condensed  form,  and  original  observations  which  have  been  noted  within  the 
last  few  years  are  added.  While  the  present  course  of  lectures  is  not  designed  to 
take  the  place  of  the  previous  publication,  it  is  believed  that  it  will  prove  a  useful 
substitute  for  the  general  reader  interested  in  the  subject  of  plant  breeding. 

The  author  claims  that  his  theory  is  in  full  accord  with  the  principles  laid  down 
by  Darwin,  and  that  his  work  gives  a  thorough  and  sharp  analysis  of  some  of  the 
ideas  of  variability,  inheritance,  selection,  and  mutation  which  were  necessarily 
vague  at  the  time  of  Darwin's  investigations.  He  reviews  and  criticizes  much  of  the 
literature  relating  to  plant  breeding,  and  offers  many  suggestions  of  lines  for  future 
study.  The  hook  will  be  found  to  be  a  valuable  addition  to  the  rapidly  increasing 
literature  relating  to  the  breeding  of  plants  and  animals. 

Two  types  of  intramolecular  respiration  of  higher  plants,  A.  I.  Nabokikh 
(Zhur.  Opuitn.  Agron.  [Russ.  Jour.  Expt.  Landw.'],  5  (1904),  No.  3,  pp.  305-315) . — 
The  author  conducted  investigations  on  the  anaerobic  metabolism  of  the  seeds  of 
peas,  castor  beans,  sunflowers,  rape,  squash,  and  lupines,  as  well  as  cultures  of 
Penicillin m  (//mien, n.  The  plants  enumerated  were  grown  in  large  sealed  vacuum 
flasks,  supplied  with  milk,  orange  juice,  succinic  acid,  and  various  nutritive  sub- 
stances, such  as  glucose,  peptone,  mannite,  and  asparagin.  Only  sterile  cultures 
were  analyzed,  and  the  carbon  dioxid,  alcohol,  loss  of  dry  substance,  and  the  acid 
contents  were  determined 

The  anaerobic  decomposition  of  glucose  takes  place  in  the  majority  of  seeds  inde- 
pendently of  the  nature  of  their  reserve  substances.  The  alcoholic  fermentation  was 
observed  in  seed  of  peas,  sunflower,  rape,  and  squash,  the  artificial  nutrition  of  the 
seeds  with  glucose  increasing  the  intensity  of  the  alcoholic  and  carbon-dioxid  forma- 
tion 25  to  100  per  cent.  The  ratio  of  carbon  dioxid  to  alcohol  formed  by  the  peas 
was  found  under  favorable  conditions  to  correspond  exactly  to  the  equation  for 
alcoholic  fermentation.  The  author  is  convinced  that  in  all  plants  investigated  by 
him,  along  with  the  alcoholic  fermentation  other  processes  take  place  which  yield 
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free  carbon  dioxid.     In  support  of  this  claim  the  results  of  experiments  with  the 
different  seeds  in  glucose  and  other  media  are  cited. — p.  fireman. 

Transformation  of  nitrogenous  substances  in  the  ripening  of  seeds  of 
leguminous  plants,  N.  I.  Vasilyev (Zhur.  Opuiln.  Agron.  [Rubs.  Jour.  Expt.  Landw."], 
5  {1904),  No.  I,  pp.  19-54). — By  the  investigations  of  Emmerling,  Hornberger,  and 
Nyedokoochayev  the  fact  was  established  that  in  immature  seeds  there  are  present 
considerable  quantities  of  nonproteid  nitrogen  and  that  the  amount  of  this  nitrogen 
decreases  as  the  seeds  ripen,  while  the  proteid  nitrogen,  on  the  contrary,  corre- 
spondingly increases.  Moreover,  Emmerling  and  Nyedokoochayev  ascertained  the 
decrease,  in  the  process  of  ripening,  of  the  nitrogen  of  certain  groups  of  nitrogenous 
crystalline  substances,  such  as  the  amido  acids,  asparagin,  and  the  nitrogenous  sub- 
stances of  a  basic  character.  The  author  has  made  a  study  to  determine  which 
nitrogenous  substances  are  found  in  the  unripe  seeds,  and  the  present  article  is  a 
contribution  to  the  solution  of  this  problem. 

In  1900  and  1901  experiments  were  made  with  the  seeds  of  Lupinus  angustifolius 
and  Robinia  pseudacacia.  From  the  unripe  seeds  of  these  plants  were  isolated  various 
amido  acids,  asparagin,  and  the  hexose  bases,  histidin  and  arginin.  In  1902  the 
author  made  more  detailed  experiments  with  the  seeds  of  Lupinus  albus  and  L. 
luteus,  operating  with  considerably  larger  quantities.  In  the  unripe  seeds  of  these 
plants  the  absence  of  tyrosin  was  demonstrated,  as  was  also  the  case  with  the  other 
plants  named.  Phenylalanin  was  isolated  and  identified  with  certainty.  This 
amido  acid  appears  to  be  accompanied  by  amidovaleric  acid.  The  bases  histidin  and 
arginin  were  separated  in  crystalline  form.  In  the  process  of  ripening,  the  accumu- 
lation of  proteid  bodies  takes  place  at  the  expense  of  amido  acids,  asparagin,  and  the 
hexose  bases. 

The  author  concludes  that  the  process  of  ripening  is  essentially  the  inverse  of 
germination.  While  in  the  process  of  the  germination  of  the  seeds  the  stored-up 
proteid  substances  are  transformed  into  nitrogenous  crystalline  compounds,  such  as 
amido  acids,  amids,  and  organic  bases,  which  then  appear  in  the  germ,  in  the  process 
of  ripening  of  seeds  the  crystalline  nitrogenous  compounds  (amido  acids,  asparagin, 
and  the  hexose  bases)  pass  from  the  plant  into  the  seeds,  where  they  are  converted 
into  stored-up  proteid  substances.  It  may  perhaps  be  assumed  that  the  transporta- 
tion of  the  albumen  produced  in  the  leaves  proceeds  in  the  form  of  those  crystalline 
compounds  which  in  the  leguminous  plants  arrive  first  at  the  husks  and  then  at  the 
seeds,  where  they  are  again  transformed  into  albumen. — p.  fireman. 

Study  of  the  variation  in  seeds  during  ripening,  G.  Andre  (Compt.  Rend. 
Acad.  Set.  [Paris],  138  (1904),  Xos.  .-/./,  pp.  1510-1512;  26,  pp.  11 12-11 U) .—For  a 
considerable  time  the  author  has  been  studying  the  changes  which  take  place  in  the 
seed  of  lupines,  beans,  and  maize,  from  the  time  of  their  earliest  formation  until 
after  maturity.  Among  the  changes  he  found  a  progressive  transformation  of  solu- 
ble carbohydrates  into  insoluble  ones,  a  process  which  is  the  inverse  of  that  taking 
place  during  germination.  The  total  amount  of  nitrogen  in  proportion  to  the  dry 
weight  of  the  seed  increases  with  the  age  of  the  seed,  but  the  relative  percentage 
is  greatest  when  the  seeds  are  quite  young,  and  also  as  they  approach  maturity.  The 
water  content  of  the  seeds  and  pods,  or  cob  in  the  case  of  maize,  was  determined, 
and  its  relative  amount  and  fluctuation  at  different  stages  of  growth  are  shown. 

In  the  second  paper  the  author  notes  the  changes  which  take  place  in  the  mineral 
matter  of  the  seeds  in  a  similar  way.  Tables  are  given  showing  that  the  total  ash 
increases  with  the  advance  in  maturity  up  to  a  certain  point,  after  which  there  is  a 
steady  diminution.  This  applies  strictly  in  the  case  of  the  ash  of  the  pods  of 
lupine  and  bean  and  also  the  ash  of  the  lupine  seed,  but  not  for  the  beans,  in  which 
the  ash  content  continued  to  increase  up  to  the  last  observation.  With  the  maize 
there  was  a  progressive  increase,  but  the  cob  was  not  fully  mature  at  the  last 
observation. 
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The  relative  proportion  of  mineral  matter  in  the  pods  increased  to  the  end.  The 
variation  in  the  lime,  magnesia,  potash,  and  phosphoric  arid  content  was  noted. 
The  relative  quantity  of  lime  and  magnesia  increased  progressively  in  the  rapines 
and  beans  until  approaching  maturity,  when  there  was  a  falling  oft  of  about  one- 
fourth  in  the  lime  content  and  a  less  amount  in  the  magnesia  content.  In  the  maize 
cobs  these  elements  continued  to  increase  until  maturity.  The  potash  content  con- 
tinually increased  in  the  pods,  cobs,  and  seed  of  each  species.  The  amount  of 
phosphoric  acid  in  the  dry  matter  increased  in  the  pods  tor  a  while,  after  which  it 
diminished.  The  phosphoric  acid  content  in  the  seed  increased  continuously,  there 
seeming  to  be  a  transfer  of  tins  compound  from  pod  to  seed,  like  that  from  leavesas 
they  approach  maturity.     Similar  results  are  noted  for  the  grain  and  cob  of  maize. 

The  author  proposes  to  continue  these  investigations,  taking  up  the  changes  of 
organic  compounds  during  the  process  of  ripening. 

Golden  seal,  Alice  Hexkel  and  G.  F.  Klugh  |  U.  S.  DepL  Agr..  Bureau  of  Plant 
Industry  Bui.  51,  pi.  6.  pp.  16,  jJs.  :.  figs.  4  |. — Notes  are  given  on  the  identification, 
geographical  distribution,  and  conditions  under  which  the  golden  seal  I  Hydrastis 
canadensis  |  is  grown,  and  the  methods  of  collecting  and  preparing  the  rhizomes  f.  >r 
market  are  described.  The  increased  use  of  this  plant  in  medicine  has  resulted  in  a 
wide  demand  for  information  concerning  it  and  the  possibilities  of  its  cultivation. 
The  principal  supply  at  present  is  from  wild  plants,  but  it  is  shown  that  under  arti- 
ficial shade  the  golden  seal  can  be  cultivated  without  much  difficulty.  It  is  said 
that  the  limited  demand  for  the  plant  will  prevent  its  extensive  cultivation,  as  the 
price  would  soon  fall  to  an  unremunerative  figure. 

Barley  grass,  J.  H.  Maiden  i  Agr.  Gaz.  New  South  Wales,  15  {1904),  No.  10.  pp. 
988-984,  pi-  1- f".i-  !)• — A  description  is  given  of  barley  grass  (Hordeum  murinum), 
also  called  squirrel  grass,  foxtail,  etc.  This  grass  is  rather  widely  distributed,  not 
only  in  New  South  Wales.  Europe,  etc..  but  an  allied  species  occurs  in  this  country, 
and  the  effect  of  the  awns  on  sheep  and  other  animals  is  shown.  Quotations  are 
given  from  Wyoming  Station  Bulletin  19  (E.  S.  R.,  6,  p.  040)  relating  to  the  allied 
species,  in  which  suggestions  are  made  for  the  eradication  of  this  pest. 

Phosphorescent  plants.  EL  Molisch  (Leuchtende  Pflanzen.    ./■  'her, 

1904.  pp.  IN  ; .  . — A  physiological  study  is  given  of  various  self- 

luminous  plants.  After  discussing  the  rather  doubtful  possession  of  luminosity  by 
algae  and  related  organisms,  many  of  which  were  found  to  give  negative  results,  the 
author  takes  up  the  study  of  self-luminous  fungi  and  bacteria,  as  well  as  the  causes 
of  phosphorescence  in  meats,  vegetables,  insects,  etc. 

A  review  is  given  of  the  species  of  fungi  and  bacteria  found  to  be  self-luminous, 
and  20  species  of  higher  fungi  and  26  species  of  bacteria  are  listed.  About  half  of 
the  publication  is  taken  up  in  describing  the  author's  experiments  with  luminous 
bacteria,  the  effect  of  various  substances  added  to  the  media  in  which  they  were 
grown,  the  effect  of  temperature,  growth,  etc.,  being  studied.  Various  theories  as 
to  phosphorescence  are  discussed,  and  experiments  with  the  bacterial  light  on  other 
plants  are  described. 

The  spectrum  of  the  light  was  studied,  photographs  made  by  the  light  emitted 
from  cultures,  and  numerous  experiments  made  which  showed  positive  heliotropism 
toward  the  light  on  the  part  of  numerous  seedlings  and  fungi.  The  bacterial  light 
was  found  to  be  without  effect  on  chlorophyll  production,  doubtless  due  to  its  lack 
of  intensity.  In  conclusion,  the  phenomenon  of  luminosity  in  higher  plants  is 
discussed  at  some  length. 

Drift  sand  reclamation  in  Australia  [Agr.  Jo>>  .  .'.'         .J  (1904), 

No.  6,  pp.  679-685). — The  successful  use  of  marram  grass  {Ammophila  arundinai 
on  coast  sand  ridges  near  Goolwa,  South  Australia,  is  described. 

The  biology  of  Sterigmatocystis  versicolor,  H.  Coupix  and  J.  Friedel  (  CbmpL 
Raul.  Acad.  Set   [Pom],  188  {1904),  No.  18,  pp.  1118-1180).— Tim  polymorphous 
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fungus  i-  known  uudcr  many  forme  and  produces  quite  a  variety  .'i  pigments  \ 
biological  stud)  was  made  of  u  in  order  to  test  the  effect  of  culture  media  on  1 1 1 » - 
i.>rm.  growth,  and  pigment  production      [be  mold  was  grown  in  Rauliu  solution 

l.-uk  u»c  in  various  chemical  agents,  ami  U  was  I.'un.l  to  It  direct!)  influenced  b)  the 

1'ii'M'iiiv  or  absence  .a  a  large  number  of  compounds. 

Some  spontaneous  variations  Of  Btorigmatocystis  versicolor,   r    \  i  iiiimis 
ttb»»»/W.  ffcwti,    I         s  wris],  .    \  Che  author 

-  a  brief  Recount  of  some  experiments  with  this  interesting  mold,  theexperi 
ments  being  the  result  of  statements  of  Ooupin  and  Friedel  (see above)  in  which 
the)  showed  that  tlu>  culture  medium  exercised  a  definite  influence  on  the  growth 
of  the  fungus,  ami  the  investigations  of  Mirsky,  which  seemed  to  indicate  that  the 
colored  and  green^colored  forms  of  the  mold,  when  cultivated  under  identical 
conditions,  did  not  change  their  color, 

Dhe  color  of  this  urn  etcd  bj  theconidia,  which  are  sometimes  green  and 

sometimes  rose  colored,  and  this  color  being  soluble,  stains  the  mycelium  and  sub 
stratum  on  which  the  fungus  is  growing,  rhe  investigations  of  the  author  show  that 
tlu-  fuugus  has  not  definitely  llxed  varieties,  but  that  through  frequent  rcplantings 
norms  irms  appear  among  the  rose  colored  cultures,  and  vice  vt 
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Soil  bacteria  ami  nitrogen  assimilation,  K.  0   Ohks  s 

/»/*>  94%  djjW*.  «  •  rhe  author  reviews  some  ol  the  literature  relating  to  soil  bacteria 
and  nitrogen  assimilation,  showing  the  important  role  played  b)  symbiosis  in  nitro- 
gen assimilation  by  soil  organisms,  A  discussion  is  given  of  the  occurrence  in  the 
of  bacteria  which  are  capable  of  fixing  nitrogen,  and  the  author  claims  that 
nitrogen-fixing  bacteria  :vtv  present  in  all  soils  and  frequently  in  predominating 
numbers, 

\   Us  iot  the  identity  of  the  bacteria  which  are  contained  in  the 

substance  Alinit.  rhe  principal  organism  [Baciitus  eUenbachtHsin)  in  this  substance 
the  author  claims  is  identical  with  others  «  bich  are  commonly  distributed  through- 
out the  -  which  are  usual  dominating  organisms  of  every  sample 
cammed.  On  this  account  the  addition  of  Alinit  to  the  soil  would  be 
superfluous. 

A  brief  dis  11  ol  the  nitrogen-fixing  bacteria  in  the  root  tuben 

wee,  followed  by  an  account  of  studies  on  nitrogen-fixing  bacteria  which  have 
been  carried  on  by  the  author  during  the  past  year.  Cultures  of  a  number  of  organ- 
isms were  carried  through  various  media,  and  the  rvsnlts  are  shown,  from  which  >t 
appears  that  all  the  organisms  under  observation  possessed  the  power  of  assimilating 
free  atmospheric  nitrogen,  although  some  of  them  to  a  very  slight  extent.  The 
nitrogen-fixing  organisms  which  grow  in  symbiosis  show  increased  power  of  asstmi- 
n,  but  the  amount  is  less  than  the  sum  of  their  individual  capacil     - 

rhe  author  discusses  -  the  practical  aspects  of  nitrogen  fixation,  showing 

that  the  organisms  are  usually  present  in  all  cultivated  soils  and  are  favored  by  alka- 
line conditions  I  nseqnently  be  recommends  deep  plowing  and  thorough  tilling 
aa  means  for  stimulating  bacteria)  activity,  and  the  application  of  humus  and  time 
to  soils  where  they  are  needed. 

The  bulletin  concludes  with  an  appendix  giving  technical  descriptions  of  the  dif- 
spt    eg    i  organisms  referred  to     A  brief  bibliography  is  appended. 

The  assimilation  ot   tree  nitrogen  by   bacteria,   u.  S.  Kku-s     V     .      < ',:     ."     : 
vSto,  Rf>i.  /.»*W,  /»/».  r  .     S       I'his  article  describes  briefly  the  various  means 
free  nitrogen  of  the  air  and  reports  experiments  on  the  influence  of  the  character  of 
the  medium  upon  the  assimilation  of  nitrogen  by  bacteria,     rhe  method  u-  -    - 

follow  - 

■•  Dwo hundred  e  culture  hqui        -      aced  in  a  BOO  cc 
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Erienmeyer  flask,  with  iam  carbonate  if  either  were  required, 

the  iia-k  \\m-  plugged  with  cotton  wool,  and  the  Liquid  -t.-riliz.-l  by  heating  to  boil 
ing  for  a  few  minutes  the  inoculation  of  the  culture  liquid  '  mil,  in  the 

moisl  condition,  were  shaken  with  100  the  soil  allowed  to  settle,  and  -  I 

of  the  infusion  were  added  t<>  the  liquid,  the  same  quantity  being  used  f..r  • 
flask  in  . 

detenninations  ide  in  duplicate, 

the  soil  infusion  an  be,  by  means  of  a  blank  test    The  blank  a  tpin 

-  the  other,  but  was  -t.-riliz.-l  after  the  soil  infusion  ha.i  ' 

added. 

"The      -  r  bath  and  kept  at  33°  for  -  at  first,  and 

week,  as  then-  was  a  little  train  of  nitrogen  during   ' 

re  then  transferred  to  Kjeldahl  flasks,  evaporated 
the  addil  small  amount  of  sulphuric  acid,  and  nitrogen  determined 

by  the  Kjeldahl  method." 
Tlu-  following  in  a  summary  of  the  more  important  results  obtained: 

Hie  nitrog        irimilating  bacteria  wen         -  in  an  alkaline  medium 

•.liniiiir  i^lti.  > »~«-.  potassium  ph  -  -  dium  chlorid,  calcium  carbonate,  mag- 

nesium sulphate,  and  ferric  chlorid  in  the  prop  -  a  -       live  when  the 

a  sulphafc        -         tted,  and  very  much     --  tral  liquid  con- 

taining mannite,  potassium  sulphate,  ferric  chlorid,  an-!  - 

'■   -     I'     -       --    :<?  that   in  some  soil-  there  are  nitrogen-assimilating  bacteria 
which  are  more  active  in  an  alkaline  medium,  and  in  other  -oils  those  which 
more  active  in  a  neutral  medium. 

Addition  of  magnesinm  chlorid  or  the  substitution  of  glucose  by  starch  did 
not  in<    easel         -  nitrogen. 

"  (4)  Slight  _  -    --    dlated  in  two  weeks'  than  in  one  v.. 

••   5    The  nature  of  th<  -         -    I  for  inoculating  the  medium  is  probabl] 

Bacteria  and  yeasts  in  their  domestic  and  agricultural  relations,  F.  Kienitz- 

:      11  ■     -        I  Land- 
Berlin:  I 
100.  —After    dk      -     g   the  distribution,    historical    investigations,   an«l 

met!      -  ^organisms       ermentation and  infection,  the auth      e      -    riefly 

an  account  of  the  methods  recommended  for  the  preservation  of  f < « •«  1  s .  an-i  I  - 
the  life  history  of  numerous  bacteria,       .-  .'1>.  etc     A  chapter  is  devoted  to 

the  general  subject  of   alcoholic  fermentation  and  the  methods  now  in  use,  i 
which  acetic,  lactic,  and  butyric  acid  fermentations  are  described.     The  function  of 
ria  in  cellulose  fermentation,  in  retting  flax,  -       inted  oat,  and  a  treneral 

-      -         -_     en  of  the  role  of  bacteria  in  niti   g        - milation. 
The  a  t  of  bacteria  as  causing  o  -tain  diseases,  such 

:ithrax.  tuberculosis,  influenza,    diphtheria,  etc,  and  the  more  recent  ideas 

-     -  -        given. 
The  action  of  metallic  alkaline  earths  on  yeasts.    N.  C.  Pauuboo     '  ompt. 
-    .  [Pari.-].  —A  study  has  been  made  of 

the  possible  relationship  between  the  minimum  quantity  of  the  >alt-  of  calcium,  stron- 
tium, barium,  and  magnesium  required  to  check  the  elimination  of  carbon  «li<  »x  i«l  by 
i  the  molecular  weight  of  those  salt.-.    Cnlturesof  yeasts  were  prepared 
and  varying  quantities  of  different  salts  of  the  above  metallic  alkaline  earth-  wer.- 
added  to  the  -     iti  os.    The  limit  was  found  to  l>e  approximately  repre-ented  by  the 
molecular  weight  of  the  compound  divided  by   1.1.  showing  that  the  inhibiting 
varied  with  the  molecular  w<  t 
Laboratories  in  agricultural  bacteriology,  II.  I..  RoBSmx  .  Sto.  BpL 

1904.  j'p-  —A  detailed  account  L-  given  of  the  bacteriological  Labora- 

in  the  new  building  of  the  Wisconsin  Station    E.  >.  K.,  15,  p.  6). 
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METEOROLOGY-  CLIMATOLOGY. 

Meteorological  observations  at  the  Michigan  Agricultural  College  for 
1903  (Michigan  Sta.  Rpl.  1904,  pp.  182-155).— Tabulated  daily  and  monthly  sum- 
maries of  observations  during  1903  on  temperature,  pressure,  precipitation,  humidity, 
cloudiness,  wind  movement,  etc. 

Meteorology,  ('.  \V.  Norms  and  T.  M.  Carpenter  (Pennsylvania  Sta.  Rpl.  1903, 
pp.  45-59,  221-245). — The  observations  here  recorded  an- of  the  same  character  as 
those  reported  in  previous  years  (  E.  S.  R.,  15,  p.  124).  Monthly  summaries  of 
observations  are  given  in  the  body  of  the  report  and  the  detailed  record  in  an 
appendix.     The  summary  for  1902  is  as  follows: 

Summary  of  meteorological  observations,  1902. 


1902. 


Growing  season 
(Apr.-Sept.). 


Barometer  (inches  i: 

M  ean 

II  ighest 

Lowest 

Temperature  (°F.): 

Mean 

Highest 

Lowest 

Mean  daily  range 

Greatest  daily  range 

Least  daily  range 

Mean  daily  relative  humidity  (per  cent ) 

Kainl'all  ( inches): 

Total 

Greatest  monthly 

Greatest  daily 

Number  Of  days  on  which  0.01  in.  or  more  of  rain  fell. 

Mean  percentage  of  cloudiness 

Number  of  days  on  which  cloudiness  averaged  SO  per- 
cent or  more 

Average  hours  of  sunshine  per  day 

Last  frost  in  spring 

First  frost  in  fall 


29.982 

30.822  (Jan. I'M  . 
29.245  (Feb.  28). 


48.3 

89(JulvlTi 

— 1 

16.6 

34  Jan.  2-Dec.  2. 

2  (Nov.  18) 

79 


41.83 

6.71  (June)  ... 
1.97  (June  29) 
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48.6 


103. 


61.3. 

89  (July  17). 

26  (Apr.  4). 

18.7. 


76.3. 

20.  IS. 

1.97  (June  29). 

65. 

42.  3. 

34. 

7  h.  19  m. 
May  29. 
Sept.  14. 


Report  of  the  meteorologist,  X.  Helme  (Rhode  Island  Sta.  lipt.  1904,  pp.  265- 
281). — This  includes  general  notes  on  the  weather  during  the  year  ended  June  30, 
1904,  and  a  tabulated  record  of  observations  at  Kingston  on  temperature,  precipita- 
tion, cloudiness,  and  prevailing  winds  during  each  month  from  July,  1903,  to  June, 
1904,  inclusive,  with  a  summary  for  the  year  ended  June  30,  1904.  The  latter  sum- 
mary is  as  follows: 

Temperature  (degrees  F. ). — Maximum,  93,  July  10,  1903;  minimum,  — 16,  January 
5,  1904;  mean,  45.7;  highest  monthly  mean,  69.2,  July,  1903;  lowest  monthly  mean, 
20.6,  January,  1904;  highest  daily  mean,  81.5,  July  10,  1903;  lowest  daily  mean,  —4, 
January  4,  1904.  Precipitation  (inches). — Total  (rain  and  melted  snow),  50.06; 
greatest  monthly,  9.70,  April,  1904;  least  monthly,  0.75,  September,  1903;  greatest 
in  24  consecutive  hours,  2.68,  August  5,  1903;  snowfall,  total  53.  Weather. — Number 
of  clear  days,  156;  number  of  fair  days,  107;  number  of  cloudy  days,  103;  number  of 
days  on  which  there  was  precipitation  of  0.01  in.  or  more,  118.  Prevailing  -wind, 
west. 

Meteorology  (Rpt.  Agr.  Work,  Expt.  Fields  and  Govt.  Lab.  {British  Guiana],  1903-4, 
pp.  3-5). — A  summary  is  given  of  observations  during  the  6  months  ended  June  30, 
1904,  on  sunshine  and  on  amount  and  composition  of  the  rainfall.  It  is  estimated 
that  during  the  year  ended  June  30,  1904,  the  rainfall  carried  down  to  the  soil  "0.6 
lb.  of  combined  nitrogen  equal  to,  in  round  figures,  3  lbs.  of  sulphate  of  ammonia 
and  chlorin  equivalent  in  round  figures  to  217  lbs.  of  common  salt  per  acre." 


WATER SOILS.  751 

Rainfall,  EL  S.  Lawrence  |  Dept.  Land  Records  and  Agr.,  Bombay  Pres.,  Season  and 
Crop  Rpt.  1903-4,  pp.  1-3,  II-XII1). — Summaries  are  given  of  rainfall  during  1902 
and  1903  in  different  parts  of  the  Bombay  Presidency. 

Sun  spots  and  rainfall,  R.  DeC.  Ward  {Science,  n.  ser.,  .'I  {1905),  No.  528.,  pp. 
231,  232). — Notes  are  given  on  a  discussion  by  EL  I.  Jensen  in  the  Proceedings  of  the 
RoyalrSociety  of  New  South  Wales,  vol.  38,  of  the  relations  between  solar  and  terres- 
trial phenomena,  in  which  the  author  agrees  with  the  conclusions  reached  by  the 
Lockyers  regarding  the  connection  between  solar  and  meteorological  variations,  but 
inclines  to  the  opinion  that  the  epochs  of  sun-spot  maxima  are  generally  periods  of 
excessive  rainfall.  The  author  also  insists  that  more  emphasis  should  he  laid  upon 
geographical  position  in  considering  the  meteorological  conditions  of  any  place. 

A  discussion  of  the  relation  between  sun  spots  and  thunderstorm  frequency  at 
Vienna  by  G.  "Walter,  in  Das  Wetter  for  December,  1904,  is  also  referred  to  in  which 
the  conclusion  is  reached  that  a  year  with  few  thunderstorms  almost  always  precedes 
a  year  of  sun-spot  maxima. 

Influence  of  the  forests  of  the  Landes  on  the  rainfall  regime  of  the  neighbor- 
ing regions,  particularly  on  the  north  side  of  the  Pyrenees,  E.  Marchand 
{Compt.  Rend.  2.  Cong.  Sud-Ouesi  Nov.,  '/'onions,,  1903). 

The  influence  of  cannonading  on  snow  storms  (  Com  pi.  Rend.  Acad.Sci.  [Paris], 
138  {1904),  No.  26,  p.  16S0). — The  dissipation  of  a  snow  storm  in  Hyeres  on  April  2, 
1904,  by  cannonading  is  reported. 

The  moon  and  the  barometer,  A.  B.  MacDowall  {Nature  [London],  71  {1905), 
Xo.  1840,  p.  320,  fig.  1) .—  The  relation  of  barometric  variations  to  phases  of  the 
moon  are  compared  for  the  summer  half  of  the  year  on  the  basis  of  observations  at 
Ben  Nevis  from  1884  to  1892  and  at  Greenwich  from  1889  to  1904.  The  curves 
plotted  for  each  place  show  "few  days  of  low  barometer  about  (just  after)  full 
and  new  moon,  many  such  days  about  (just  after)  the  quarters."  The  results, 
therefore,  for  the  summer  half  of  the  year  seem  to  confirm  the  popular  belief  that 
the  weather  tends  to  be  more  settled  about  full  moon.  The  regime  for  the  winter 
half  of  the  year  (October  to  March)  appears  to  be  somewhat  different,  but  has  not 
yet  been  definitely  worked  out. 

Summer  night  frosts  in  Sweden,  1871-1900,  H.  E.  Hamheko  {K.  Svenska 
Vetensk.  Akad.  Handl.,  38  {1904),  No.  1,  pp.  94,  pis.  4)-—  A  study  of  the  frost  phe- 
nomenon, the  occurrence  of  night  frosts  and  their  intensity  in  different  seasons  and 
sections  of  Sweden  during  the  period  from  1871  to  1900.  The  statistical  data  referring 
to  the  questions  studied  are  presented  in  detail  in  the  report,  and  such  discussions 
ami  deductions  given  as  seemed  warranted  by  the  data. — p.  w.  woll. 

The  importance  of  the  nitrogen  of  the  air  and  of  the  soil  in  plant  produc- 
tion, Lohnis  ( Ihnit.  Landw.  Presse,  31  {1904),  No.  98,  pp.  817,  81S).—  The  influence 
of  fallow  on  soil  nitrogen  and  on  the  activity  of  soil  organisms  is  briefly  discussed. 
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A  microscopic  examination  of  the  State  College  water  supply  (not  includ- 
ing bacteria),  W.  A.  Buckhout  {Pennsylvania  Sta.  Rpt.  /no.;,  p/>.  179-182). — The 
character  of  this  water  supply  is  described,  and  a  brief  account  is  given  of  results  of 
microscopic  examinations  of  the  water  at  intervals  of  2  to  4  weeks  throughout  the 
year. 

Soil  water  {Rpt.  Agr.  Work,  Expt.  Melds  and  Govt.  Lab.  [British  Guiana],  1903-4, 
p.  5). — Examinations  with  reference  to  chlorin  and  nitrogen  as  ammonia  and  as 
nitrates  during  July,  1903.  and  June,  1904,  of  "soil  waters  collected  from  a  depth  of 
4  ft.  6  in.  from  the  surface  soil  and  which  percolated  through  the  bottom  of  a  shallow 
well  withconcreted  sides  in  the  gas  house  at  the  government  laboratory,"  are  reported. 


752  EXPERIMENT    STATION    RECORD. 

Summer  fallow  and  the  conservation  of  moisture  in  the  soil,  A.  L.  Knisely 
(Oregon  Sta.  Rpt.  190S,  pp.  of),  40). — This  work  is  in  progress  in  a  section  of  the 
State  where  the  rainfall  is  about  10  in.  A  table  is  given  showing  the  percentage  of 
soil  moisture  on  different  dates  from  May  1  to  .Inly  24  on  2  plats  of  alfalfa,  one  sown 
broadcast  and  the  other  drilled;  a  plat  of  bare  summer  fallow,  and  a  plat  of  wheat. 
The  percentage  of  moisture  was  in  nearly  all  cases  highest  on  the  hare  summer  fallow. 

Contributions  to  our  knowledge  of  the  aeration  of  soils,  E.  Buckingham 
(  U.  S.  Depl.  Ayr.,  Bureau  of  Soils  />'"/.  ..'■'>,  />]>.  ■'>.'). — "The  ohject  of  this  paper  is  to 
add  to  our  information  regarding  the  aeration  of  soils,  primarily  the  escape  of  car- 
honic-acid  gas  from  its  seat  of  formation  in  the  soil,  and  the  entrance  of  oxygen  to 
take  its  place.  The  specific  points  treated  are:  (1)  The  relative  importance  of  diffu- 
sion and  of  changes  in  barometric  pressure;  (2)  the  influence  of  texture,  structure," 
and  compactness;  (3)  the  actual  amounts  of  carbonic  acid  leaving  and  of  oxygen 
entering  the  soil  under  definite  conditions  of  temperature,  porosity,  and  composition 
of  the  soil  atmosphere. 

"The  experimental  work  deals  (1)  with  the  mixing  of  carbonic  acid  and  air  by  dif- 
fusion through  layers  of  soil  of  known  area,  thickness,  and  porosity  when  the  total 
pressure  is  kept  the  same  on  both  sides  of  the  soil  layer,  and  (2)  witli  the  rate  of  flow 
of  air  through  the  same  layer  of  soil  in  precisely  the  same  physical  state  under  the 
influence  of  a  slight  excess  of  pressure  on  one  side  of  the  layer." 

The  development  and  operation  of  the  methods  used  are  explained. 

"The  soils  used  were  of  several  types,  each  in  various  states  of  compactness,  etc., 
and  while  the  experimental  results  are  few,  hecause  of  the  great  time  expended  in 
searching  for  suitable  methods  of  experiment  and  by  the  actual  measurements  even 
after  fairly  satisfactory  methods  had  been  devised,  it  is  believed  that  the  results  are 
sufficient  to  warrant  some  general  conclusions,"  among  which  are  that  the  rate  of 
diffusion  of  gas  from  the  soil  into  the  atmosphere,  or  vice  versa,  "varies  approxi- 
mately as  the  square  of  the  porosity  of  the  soil,  and  that  this  diffusion  follows  the 
laws  for  the  free  diffusion  of  gases.  It  thus  becomes  possible  to  calculate  the  rate  of 
aeration  in  any  particular  soil  from  results  obtained  in  experiments  on  free  diffusion. 

"Tables  are  given  showing  the  rate  of  escape  (and,  consequently,  for  a  condition 
of  equilibrium,  the  rate  of  formation  as  well)  of  carbon  dioxid  in  the  soil  when  the 
porosity  of  the  soil  and  the  concentration  of  the  carbon  dioxid  at  any  given  depth 
are  known." 

The  results  indicate  also  "  that  the  aeration  of  soils  is  almost  entirely  due  to  diffu- 
sion phenomena,  changes  in  barometric  pressure  having  very  little  influence  in 
comparison." 

Ohio  soil  studies,  I,  A.  D.  Selby  and  J.  W.  Ames  (Ohio  Sta.  Bui.  150,  pp.  81- 
145,  pis.  5,  dgm.8.  10). — Complete  mechanical  and  chemical  analyses  of  samples  of 
soils  (first  6  in.)  and  subsoils  (second  6  in.)  from  the  experimental  plats  of  the  sta- 
tion farm  at  Wooster,  from  the  farm  of  the  State  University  at  Columbus,  and  from 
the  test  farms  at  Strongsville,  Neapolis,  Germantown,  and  Carpenter  are  reported, 
and  the  significance  of  the  results  is  discussed,  the  origin,  geological  relations,  and 
general  character  of  the  soils  and  the  methods  of  analysis  used  being  fully  described. 
The  average  results  of  the  mechanical  analyses  are  given  in  the  following  table: 

«The  term  "structure"  is,  for  brevity,  used  with  the  meaning  "state  of  granula- 
tion." 
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Results  of  mechanical  analyses  of  soils  <ni<l  subsoils. 
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The  average  results  of  the  chemical  analyses  were  as  follows: 
Results  of  chemical  analyses  of  soils  and  subsoils. 
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"It  will  be  observed  thai  the  average  of  is  plats  in  the  various  sections  at  Wooster, 
exclusive  of  the  smith  farm,  gives  in  the  mechanical  analysis  25.23  percent  total 
sand  for  the  soil  and  24.1(1  per  cent  for  the  subsoil.  The  total  silt  in  the  soil  is  <>5.43 
per  cent,  in  the  subsoil  64.57  per  cent.  The  clay  in  the  soil  is  4.71  per  cent,  in  the 
subsoil  6.57  percent,  The  coarse  gravel,  which  may  in  fact  be  added  to  the  sand 
for  a  final  sand-like  total,  amounted  on  the  average  in  these  plats  to  5.84  per  cent  for 
the  soil  and  4.f>2  per  cent  for  the  subsoil. 

"The  south  farm  shows  in  an  average  of  four  plats  20.83  per  cent  total  sand  in  the 
soil  and  21.94  per  cent  total  sand  in  the  subsoil,  while  the  same  shows  in  total  silt 
69.55  per  cent  for  the  soil  and  66.20  per  cent  for  the  subsoil.   .   .   . 

"The  per  cent  of  clay  in  these  is  4.26  for  the  soil  and  7.38  for  the  subsoil,  while 
the  coarse  gravel  is  only  1.94  per  cent  on  the  average  for  the  soil  and  0.66  per  cent 
for  the  subsoil.  It  will  be  noted  that  the  loss  on  ignition  is  relatively  higher  for  the 
south  farm  when  the  soil  i-  considered  and  less  in  the  subsoil  than  of  the  other 
Wooster  soils  examined.  .  .  . 

"The  insoluble  matter  and  soluble  silica  in  the  Wooster  soils  is  quite  high,  and 
the  actual  soluble  plant  food  is  contained  in  a  very  small  percentage  of  the  total  soil 
weight.  The  percentage  of  potash  in  the  soil  is  about  0.25  per  cent,  being  almost 
the  same  in  soil  and  subsoil.  It  will  be  noted,  however,  that  on  the  average  the 
south  farm  plats  give  0.10  per  cent  higher  content  of  potash  in  the  soil  than  does 
the  remainder  of  the  station  farm.  The  percentage  of  lime  in  the  Wooster  soils  is 
quite  low,  amounting  to  less  than  0.3  per  cent.  The  percentage  of  magnesia  is 
somewhat  higher  than  that  of  lime,  amounting  to  about  0.4  per  cent.  The  percent- 
age of  phosphoric  acid,  or  phosphorus  pentoxid,  is  a  little  more  than  0.12  per  cent, 
being  higher  in  the  south  farm  than  in  the  remainder.  The  ratio  of  lime  to  magnesia 
in  average  of  all  is  about  1:1.5. 

"It  is  proposed  to  call  this  soil  type  of  the  station  farm  the  Wayne  silt  loam." 

The  total  sand  in  the  Columbus  soil  amounts  "to  31.2  per  cent  in  the  soil  and  30.98 
in  the  subsoil,  and  the  total  silt  56.51  in  the  soil  and  55.86  in  the  subsoil,  while  the 
percentages  of  clay  are  6.12  per  cent  in  the  soil  and  7.42  per  cent  in  the  subsoil." 

There  is  almost  double  the  soluble  soil  constituents  in  the  Columbus  soil  as  com- 
pared with  that  found  in  the  Wooster  soil.  "The  percentage  of  potash  is  more  than 
double,  while  the  other  constituents,  such  as  lime  and  magnesia,  are  increased  in  a 
slightly  smaller  proportion.  The  ratio  of  lime  to  magnesia  is  1:1.007,  showing  the 
close  relation  of  the  soil  to  the  limestone  in  this  respect."  The  phosphoric  acid, 
however,  found  in  the  Columbus  soils  in  this  series  of  plats  is  but  little  if  any  greater 
in  quantity  than  that  found  in  the  Wooster  soils. 

"  Olentangy  silt  loam  is  suggested  as  a  name  for  this  soil  type." 

"The  Strongsville  soil  contains  22.23  percent  total  sand,  while  the  subsoil  contains 
only  17.25  per  cent.  These  selfsame  soils  give  62.24  per  cent  silt,  while  the  subsoil 
contains  practically  the  same  amount,  61.87  per  cent.  In  clay  the  soil  yields  7.2  per 
cent  clay  against  15.6  per  cent  in  the  subsoil.  The  coarse  gravel  amounts  to  3.66  per 
cent  in  the  soil  and  less,  or  2.98  per  cent,  in  the  subsoil.  The  loss  on  ignition  is 
very  high  in  these  soils,  amounting  to  6.51  percent,  as  a  result,  perhaps,  of  their 
having  been  some  years  in  sod. 

"  The  chemical  analyses  give  83.58  per  cent  insoluble  matter  and  soluble  silica  in 
the  soil  and  the  same  amount,  approximately,  in  the  subsoil.  Here  the  insoluble 
matter  and  soluble  silica  is  quite  a  little  less  than  at  Wooster,  while  practically  the 
same  in  amount  as  that  found  at  Columbus.  The  potash  found  is  less  than  at  Woos- 
ter, 0.205  per  cent,  and  less  than  half  that  at  Columbus.  The  lime  content  is  even 
less  than  at  Wooster,  only  0.22  per  cent,  while  that  of  magnesia  amounts  to  0.46  per 
cent,  and  the  ratio  of  lime  to  magnesia  becomes  1  : 2.09.  .  .  .  Notable  percentages 
oi  iron  oxid  and  alumina  are  also  found,  approximating  quite  closely  to  the  corre- 
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spending  percentages  at  Wooster,  while  falling  below  those  at  Columbus.  The 
phosphorus  pentoxid  (phosphoric  acid)  amounts  to  a  little  more  than  at  Wooster, 
0.13  per  cent,  almost  the  same  as  found  at  Columbus. 

"The  water  and  organic  matter  give  high  percentages,  as  already  indicated,  prob- 
ably due  to  the  prolonged  sod  condition  of  the  soil  previous  to  the  beginning  of 
experiments.  The  total  nitrogen  in  this  cast-  amounts  to  0.19  per  cent  and  is  quite 
high  for  the  same  apparent  reason.  If  we  look  to  the  subsoil  as  compared  with  the 
soil,  no  conspicuous  differences  in  chemical  composition  are  especially  noticeable.  .  .  . 
We  propose  the  name  of  Cuyahoga  silt  for  this  soil  type.  .   .  . 

"As  might  be  expected  in  the  drift  sands  of  the  lake  shore  [the  Neapolis]  soils 
contain  of  mechanical  elements  about  88  per  cent  sand.  .  .  . 

"The  other  mechanical  elements  are  not  conspicuous,  amounting  to  but  5.17  per 
cent  total  silt,  although  the  clay  percentage,  1.92,  is  rather  unexpected.  The  coarse 
gravel  is  nothing.  The  average  loss  on  ignition  is  not  large,  amounting  to  3.21  per 
cent  in  soil  against  1.70  percent  in  the  subsoil,  while  this  ignition  loss  is  but 0.95  per 
cent  in  the  soil  of  the  drift  sand  and  0.36  per  cent  in  the  subsoil  of  the  same. 

"The  chemical  analyses  show  even  higher  percentages  of  insoluble  matter  and 
soluble  silica  than  found  at  Wooster,  amounting  to  91.17  per  cent  in  the  soil  and 
93.75  per  cent  in  the  same  number  of  subsoil.  The  lime  is  on  the  average  0.21  per 
cent  and  the  magnesia  0.13  per  cent  in  the  soil,  giving  the  ratio  of  lime  to  magnesia, 
approximately,  2:1.  The  amount  of  phosphorus  pentoxid  (phosphoric  acid)  is  un- 
expectedly high,  being  0.13  per  cent  in  the  soil.  In  respect  to  phosphoric  acid  con- 
tent the  soils  at  Neapolis  show  as  high  percentage  as  any  of  those  of  which  chemical 
examinations  have  been  made,  and  higher  than  at  Wooster.  Potash  is  low,  only 
0.05  per  cent.  Here  it  is  the  phosphoric  acid  contained  in  the  soil  which  stands  out 
conspicuously  in  a  secondary  sense;  the  same  may  be  stated  of  the  lime;  it  is  approxi- 
mately equal  to  that  found  at  Wooster  and  Strongsville.  .  .  . 

"The  silt  character  of  the  Germantown  soil  is  shown  in  the  mechanical  analyses 
of  the  soil  and  subsoil  in  question,  which  has  been  included  by  Dorsey  and  Coffey 
in  the  '  Miami  clay  loam,'  yet  which  seems  to  be  even  more  properly  called  here  the 
Germantown  silt,  yielding  as  it  does  in  the  soil  18.36  per  cent  of  total  sand,  67.93 
per  cent  of  total  silt  and,  in  our  sample,  about  9  per  cent  of  clay. 

"The  chemical  analyses  bring  out  the  differences  between  this  soil  and  that  of 
Strongsville,  which  in  our  test-farm  work  may  be  regarded  as  somewhat  allied  in 
physical  behavior.  Potash,  lime,  magnesia,  and  phosphoric  acid  are  all  very  low, 
while  the  insoluble  matter  and  soluble  silica  is  quite  high,  90.5  per  cent.  Possibly 
the  least  expected  is  the  very  low  lime  content,  only  0.11  per  cent  in  the  soil  and 
0.13  per  cent  in  the  subsoil,  with  a  lime-magnesia  ratio  of  1:2.8  and  of  1:2.9  in  soil  and 
subsoil,  respectively.  The  deep-lying  limestone  strata  of  this  area  have  apparently 
given  little  chemical  character  to  this  test- farm  soil. 

"The  soils  at  Carpenter  are  upland  in  character,  being  derived  from  certain  coal 
measure  shales  as  before  explained.  The  mechanical  analyses  show  a  pronounced 
'silt  clay'  with  10.!»4  per  cent  total  sand,  73.41  per  cent  total  silt,  and  9.71  per  cent 
clay  in  the  soil;  the  subsoil  gives  much  less  sand,  slightly  less  silt,  and  a  high  per- 
centage of  clay,  16.01  per  cent. 

"In  chemical  composition  the  Carpenter  soil  is  low  in  potash,  0.19  per  cent,  and 
especially  low  in  lime,  0.18  percent,  witha  lime-magnesia  ratioof  1:1.75;  in  the  sub- 
soil this  ratio  becomes  1:2.6,  having  there  less  lime  and  more  magnesia. 

"It  is  proposed  to  call  this  soil  type  the  Meigs  silt  clay,  since  it  will  include  quite  a 
range  of  soils  derived  like  this  from  the  yellow  shale  immediately  overlying  the 
Ames  limestone." 

Studies  of  muck  and  peat  soils,  A.  R.  Whitsox  and  C.  W.  Stoddart  (  Wisconsin 
Sla.  Rpt.  1904,  pp.  200-219,  figs.  8). — The  general  character  of  muck  and  peat  soils 
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in  Wisconsin  is  described,  and  the  results  of  several  years'  experiments  at  the  station 
on  muck  soils  ;  E.  S.  It..  16,  p.  29)  and  of  preliminary  experiments  daring  one  year 
on  peal  soils  are  summarized.     The  general  conclusions  drawn  are: 

••  I  The  marsh  Boils  of  Wisconsin  belong  to  two  distinct  type-.  |  1  i  The  black 
marsh  or  muck  soils  usually  underlaid  by  day  and  I  2  i  the  peat  or  moor  soils  usually 
underlaM  by  sand. 

"  2  The  Mark  marsh  Boils  are  fertile  except  in  comparatively  small  areas  where 
they  require  potash. 

The  peat  soils,  especially  where  underlaid  by  Band,  will  require  both 
and  phosphoric  acid  or  an  application  of  manure  to  make  them  productive. 

■■  1  The  results  of  the  experiments  made  this  summer  do  not  indicate  that  the 
use  of  lime  on  this  s<>il  will  be  especially  beneficial.  This  is  a  matter,  however, 
which  needs  further  study. 

■■  5  These  soils  are  adapted,  on  account  of  the  large  amount  of  nitrogen  they 
contain,  to  such  crops  as  corn,  rape,  and  the  bay  grasses.  The  danger  of  injury 
from  frost,  however,  lessens  somewhat  their  adaptability  to  corn. 

'•   6)  The  injury  from  frost  can  be  greatly  lessened  by  drainage." 

On  the  structure  of  cultivated  soils,  A.  Delage  and  H.  Lagattj  i  '  'ompt.  Rend. 
Acad.  Sci.  [Paris],  .  -V...  .-_;.  rl,.  in;.:.  1044).— The  author  advocates  micro- 

-  pic  examination,  with  polarized  light,  of  layers  of  fine  earth  of  0.01  mm.  in  thick- 
ness  as  a  valuable  means  of  determining  the  character  and  composition  of  soils.  His 
observations  indicate  that  soil  proper  is  the  result  of  di-aLrLrrei.rati'>n  rather  than 
decomposition  oi  the  mineral  constituents  of  the  original  rocks;  that  is,  the  feldspar. 
quartz,  mica,  calcite,  apatite,  etc..  found  in  the  tine  soil  are  identical  in  character 
with  the  same  constituents  in  the  original  rock.  When  finely  ground  a  certain 
amount  of  these  substances  is  dissolved  directly  in  the  soil  solution,  leaving  the 
remainder  unchanged  in  composition. 

The  method  of  examination  proposed  furnishe.- a  means  of  rapidly  determining 
the  constituent  elements  of  the  soil  and  their  form  of  combination,  as  well  as  the 
minerals  from  which  they  have  heen  derived,  and  is  a  valuable  supplement  to 
chemical  analysis. 

On  the  mineral  constituents  of  cultivated  soils,  A.  Delage  and  H.  Lagatu 

'      •[>!.  7.'./"/.  Acad.  Sci.  [Paris],  :  ,  No.  S6,pp.  1233-1235).— The  results  of 

microscopic  examinations  of  4  samples  of  soil  taken  at  random  are  briefly  reported, 

to  show  the  complexity  of  the  mineral  constitution  of  soils  in  general  and  the  value 

of  this  method  of  examination  in  determining  the  origin  of  soils. 

The  constitution  of  cultivated  soils,  A.  Delage  and  H.  Lagatu  {Ann.  Ecole  Nat. 
Agr.  Montpellier,  o.  ser.,  4  [1005),  No.  S.  }>p.  800-220). — A  detailed  account  of  investi- 
gations noted  above. 

Soil  analysis  as  a  guide  to  the  rnanurial  treatment  of  poor  pastures,  T.  B. 
Wood  and  R.  A.  Berry  {Jour.  Agr.  Set,  1  (1905),  No.  1,  pp.  114-121) .—The  results 
of  cooperative  experiments  on  different  kinds  of  soils,  including  analyses  of  the  soils 
and  fertilizers  used  and  a  record  of  yields  obtained,  are  summarized  with  reference 
to  their  hearing  on  this  subject. 

The  general  conclusions  reached  are  "'that  except  in  extreme  cases  the  determina- 
tion of  the  percentages  of  'total'  nitrogen,  phosphoric  acid,  potash,  and  lime  in  a 
soil  do,-  not  give  reliable  indications  as  to  the  possibility  of  improving  the  pasture 
by  manuring.  Determination  of  the  percentage  of  phosphoric  acid  soluble  in  1  per 
cent  citric-acid  solution  does  generally  give  reliable  indications  as  to  the  probable 
success  of  phosphatic  manuring,  provided  that  for  pasture  soils  the  limit  below  which 
'available'  phosphoric  acid  may  be  considered  as  deficient  is  fixed  as  high  as  0.02 
per  cent. 

"Potash  manuring  is  suggested  as  likely  to  give  distinct  results  if  the  soil  contains 
not  more  than  0.01  per  cent  of  potash  soluble  in  1  per  cent  citric-acid  solution.     Lim- 
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inir  is  not  indicated  as  likely  to  be  profitable  unless  the  soil  contains  certain! 
than  0.25  percent  of  chalk.     Basic  slag  is  nearly  always  a  better  source  of  phos- 
phoric acid  for  pastures  than  superphosphate,  unless  perhaps  when  the  soil  contains 
an  exceptionally  high  percentage  of  chalk. 

"Pastures  are  not  likely  to  be  improved  by  manuring  unless  their  soil  contains  fair 
proportions  of  both  large  and  small  particles,  and  the  effecl  of  manures  is  greater  the 
more  regularly  the  various  grades  of  different-sized  particles  are  represented  in  the 
stitution  of  the  soil. 

••  Determinations  of  citric  acid,  soluble  phosphoric  acid,  and  potash,  and  of  calcium 
carbonate,  and  mechanical  analysis  of  the  soil,  together  with  careful  observations  of 
the  herbage  w  hich  the  land  in  its  unmanured  condition  is  producing,  may  be  expected 
t>>  indicate  clearly  those  soils  which  are  likely  to  be  improved  for  pasturage  by 
manuring  with  phosphates  and  potash." 

Relation  of  yield  to  the  amount  of  water-soluble  plant  food  materials  in 
soils,  F.  II.  Kin.,     Wa  \   ......    .  US). — The  results  of 

experiments  on  this  subject  are  briefly  summarized. 

Contributions  to  the  chemical  study  of  soils,  waters,  and  mineral  products 
of  the  region  of  Chari  and  Lake  Tchad.   A.   Hbbi  .    ,./.   Acad,  S 

[Farit],  '  —  A  recent  mission  sent  into  these  regions 

under  the  leadership  of  A.  Chevalier  collected  numerous  samples  of  geological,  agri- 
cultural, and  industrial  interest,  including  type  soils  onder  cultivation  >>r  w  hich  bore 
il  useful  plants    coffee,  cotton,  Gossypium  anomalum,  etc,  minerals  and  mineral 
products,  mineral  efSores  kali  .  and  waters. 

All  the  soil-  were  very  sandy  and  generally  rich  in  nitrogen.  There  was,  how- 
ever, a  considerable  proportion  of  clay  and  sodium  salts,  but  an  almost  entire  absence 
of  lime,  magnesia,  potash,  and  phosphoric  acid.  The  salts  resulting  from  the  evapo- 
ration of  the  lake  water  in  shallow  estuaries  were  alkaline,  emitting  an  odor  of 
ammonium  or  methylamin,  and  were  composed  largely  of  sodium  sulphate,  with 
some  potassium  salts.  Sulphids  and  considerable  amounts  of  nitrogenous  organic 
matter  were  also  present 

Preventing-  soil  washing.  A.  M.  Soule  '  South.  Agr.,  34  I  19  .  p.  1). — 

Deep  plowing  and  green  manuring  are  the  remedies  proposed. 

Utilization  of  salt  land.  W.  I..  Summ      -  •.  and  Ind.  Smith  Australia,  8 

.—A  series  of  experiments  with  different  crop-  on  alkali 
lands  in  Southern  Yorke  Peninsula  of  South  Australia  is  reported.  These  experi- 
ments show  that  with  proper  methods  of  culture  good  yields  of  such  crops  as  rape, 
kale,  mangels,  and  saltbush  can  he  produced  on  these  lands. 

Culture  of  the  Landes,  E.   Leroui  (Jour.  Agr.   PraL,  ».  aer.,  8  [1904), 
pp.  632-634)- — A  brief  general  discussion  is  given  of  the  best  methods  of  bringing 
these-  lands  under  cultivation. 

Studies  in  nitrification.  G.  8.  Fraps  North  <'-n-ufn^i  Sta.  Rpt.  1903,  /-/-.  33-54, 
figs.  t). — A  detailed  account  of  investigations  briefly  reported  elsew  !  -    \\., 

14,  p.  - 

Nitrifying  power  of  typical  North  Carolina  soils.  W.  A.  Withers  and  I 
Frai  -  roKna  >/,/.  A'/./.  1903,  pp.  57-63). — In  this  study  it  was  found  that  ' 

the  nitrifying  power  of  15  North  Carolina  soils  varied  from  11  to  106,  thus  showing 
a  irreat  difference  in  the  capacity  of  different  soils  to  serve  as  media  for  the  growth  of 
nitrifying  organisms;  (2)  the  soils  with  the  lowesl  nitrifying  power  are  sands  with 
low  water  capacity,  low  humus,  low  absorptive  power  for  ammonia,  low  acidity,  and 
a  moderate  amount  of  humus:  (3)  acidity  of  the  soil  did  not  prevent  the  growth  of 
the  nitrifying  organisms;  (4)  a  soil  \\  ith  a  low  water  capacity,  low  absorptive  power, 
or  low  bumus  does  not  necessarily  have  a  low  nitrifying  power." 

Nitrification  of  different  fertilizers.  W.  A.  With  Era  and  G.  S.  Eraps  (North 
Sto.  Rpt.  1903, pp.  .:-■•:  .—In  continuation  of  investigations  reported  in  a 
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previous  bulletin  (  E.  S.  R.,  L4,  p.  1056)  a  study  was  made  of  the  rate  of  nitrification 
of  barnyard  manure,  dried  blood,  cotton-seed  meal,  iish,  ammonium  sulphate,  and 
bone  in  rich  and  poor  sandy  soil  and  in  rich  and  poor  clay  soil  from  the  college 
farm. 

"  In  soils  taken  from  the  field  in  the  natural  state,  the  rank  of  the  fertilizers  after 
4  or  5  weeks  varied  somewhat  from  soil  to  soil.  The  amount  of  nitrogen  nitrified  in 
the  form  of  cotton-seed  meal  being  placed  at  100,  the  variations  were  as  follows: 
Ammonium  sulphate,  13  to  127;  dried  blood,  70  to  120;  fish,  85  to  190;  bone,  22  to 
4.">.  Some  of  this  variation  may  lie  due  to  variation  in  the  activity  of  the  organisms. 
With  16.1  gm.  dried  barnyard  manure  to  500  gm.  soil,  less  nitrification  took  place  in 
4  or  5  weeks  in  3  of  the  soils  than  when  nothing  was  added,  in  the  fourth  soil,  0.5 
per  cent  of  the  nitrogen  was  oxidized.  With  smaller  amounts  of  barnyard  manure, 
different  results  might  be  obtained." 

Nitrification  of  ammonia  fixed  by  chabazite,  W.  A.  Withers  and  G.  S.  Fkaps 
(North  Carolina  Sta.  llpl.  1903,  pp.  55,  56). — In  a  study  of  the  rate  of  nitrification  of 
ammonia  fixed  by  chabazite  representing  zeolitic  silicates  of  the  soil  it  was  found 
that  the  ammonia  so  fixed  was  nitrified  more  rapidly  than  ammonium  sulphate  or 
cotton-seed  meal,  indicating  that  zeolitic  silicates  in  soils  may  possibly  aid  in  the 
nitrification  of  ammonium  sulphate  by  fixing  a  portion  of  the  salt. 

The  nitrification  of  the  ammonia  of  the  soil,  L.  Grandeau  (Jour.  Agr.  Prat., 
v.  ser.,  8  (1904),  No.  5 J,  pp.  824,  825). — Experiments  by  Wagner  and  others  are  cited 
to  show  that  nitrification  of  ammonium  salts  is  more  rapid  the  smaller  the  amount  of 
the  salts  and  the  more  thorough  their  diffusion  in  the  soil. 

Experiments  on  the  nitrification  of  various  nitrogenous  fertilizers,  L. 
Grandeau  (Jour.  Agr.  Prat.,  n.  ser.,  9  (1905),  No.  3,  pp.  78,  79). — A  brief  popular 
discussion  of  this  subject  based  upon  the  experiments  of  P.  Wagner  on  the  relative 
fertilizing  value  of  different  nitrogenous  materials,  and  of  J.  Stoklasa  on  the  relative 
nitrifying  power  of  different  soil  organisms. 

FERTILIZERS. 

Town  stable  manure:  Its  chemical  composition  and  the  changes  it  under- 
goes on  keeping,  B.  Dyer  (Jour.  Agr.  Set.,  1  (1905),  No.  1,  pp.  108-113). — Analyses 
of  7  samples  of  London  stable  manure  prepared  with  peat  moss  and  straw  or  mix- 
tures of  the  two  as  litter  are  reported,  both  in  the  fresh  state  and  after  storage  in 
large  heaps  in  an  open  field  from  summer  to  the  following  spring.  The  variable 
character  of  such  manure  and  the  changes  which  it  undergoes  in  storage  are  briefly 
discussed. 

Rendsburg  fecal  fertilizer,  H.  Wehnert  (Milt.  Prut.  Landw.  GeselL,  19  (1905), 
No.  53,  pp.  327-329). — This  fertilizer  is  a  mixture  of  fecal  matter,  street  sweepings, 
and  garbage.  It  is  of  variable  composition,  containing  on  the  average  about  1  per 
cent  of  nitrogen  and  phosphoric  acid  and  0.5  per  cent  of  potash. 

The  "Wonderfontein  caves,  H.  Ingle  (Transvaal  Agr.  Jour.,  3  (1905),  No.  10, 
pp.  217-221,  pis.  3). — A  brief  report  on  the  bat  guano  deposits  of  these  caves. 

Two  years'  comparative  tests  of  Peruvian  guano  and  ammoniated  super- 
phosphate, A.  Arnstadt  (Deut.  Landw.  Presse,  32  (1905),  No.  3,  pp.  17,  18).—  The 
experiments  were  made  with  barley  and  potatoes.  The  fertilizers  used  were  crude 
Peruvian  guano  containing  7  per  cent  of  nitrogen,  18  per  cent  of  phosphoric  acid, 
and  2  to  3  per  cent  of  potash;  a  modified  Peruvian  guano  containing  7  per  cent  of 
nitrogen,  9.5  per  cent  of  phosphoric  acid,  and  1  to  2  per  cent  of  potash;  and  ammo- 
niated superphosphate  containing  9  per  cent  each  of  nitrogen  and  phosphoric  acid. 
In  both  years  and  with  each  crop  the  Peruvian  guano  proved  superior  to  the  ammoni- 
ated superphosphate. 

Calcium  cyanamid,  A.  D.  Hall  (Jour.  Agr.  Sci.,  1  (1905),  No.  1,  pp.  146-148).— 
The  preparation  and  character  of  this  material  are  briefly  described,  and  experiments 
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with  it  in  comparison  with  sulphate  of  ammonia  on  mangels,  swedes,  and  mustard 
at  Rothamsted  are  reported.  While  the  results  are  somewhat  conflicting  on  account 
of  unfavorable  season,  the  conclusion  is  drawn  "that  calcium  cyanamid  is  an  effective 
nitrogenous  manure,  though  more  extended  experiments  are  necessary  to  decide 
whether  the  unit  of  nitrogen  is  worth  more  or  less  in  its  case  than  in  sulphate  of 
ammonia." 

On  lime  nitrogen,  Fkanck  {Devi.  Landw.  Presse,  82  {1905),  No.  5,  pp.  ■:'/-  ■•■•■ 
The  investigations  with  reference  to  this  material  are  briefly  reviewed,  and  the  rules 
to  be  followed  in  its  use  as  a  fertilizer  are  given.  It  is  stated  that  it  should  not  be 
used  in  larger  amounts  than  150 to  300  kg.  per  hectare  I  1.'!.'!'.  to  2(>7  lbs.  per  aero). 
corresponding  to  30  to  60  kg.  of  nitrogen  (26.7  to  •">:!. 4  ll>s.  |.  To  secure  more  satis- 
factory distribution,  it  is  better  to  mix  the  material  with  about  twice  its  weighl  of 
dry  earth.  It  should  be  applied  from  8  to  14  days  before  seeding  and  thoroughly 
incorporated  with  the  soil  to  a  depth  of  I!  to  5  in. 

It  is  claimed  that  the  experiments  with  lime  nitrogen  show  in  general  that  this 
substance  is  about  equal  in  fertilizing  value  to  sulphate  of  ammonia  and  nitrate  of  si  ida 
pound  for  pound  of  nitrogen. 

A  commercial  nitrogenous  fertilizer  {Ztschr.  Angew.  Chem.,  18  {1905),  No.  2, 
p.  72). — A  note  on  a  German  patent  taken  out  by  the  Cyanid  Company  of  Berlin,  on 
a  process  for  preparing  cyanamid  (H2CN2)  and  related  products  from  cyanamids  of 
the  metals  for  use  as  fertilizers. 

Fertilizer  experiments  with  lime  nitrogen  for  fodder  beets  (  Deut.  Landw. 
Presse,  32  {1905),  No.  1,  p.  5). — Field  experiments  in  which  nitrate  of  soda  (15  per 
cent  nitrogen)  was  used  at  the  rate  of  250  kg.  per  hectare  (222.67  lbs.  per  acre)  and 
lime  nitrogen  (19  per  cent  nitrogen)  at  the  rate  of  200  kg.  per  hectare  (17S.14  lbs. 
per  acre).  The  season  was  very  dry  and  the  nitrate  of  soda  was  of  no  benefit, 
although  the  lime  nitrogen  increased  the  yield  to  a  decided  extent.  When  applied 
14  days  before  planting  no  injurious  effects  were  noticed. 

Nitrogen  in  agriculture,  W.  Somerville  {Bid.  Dept.  Agr.  [Jamaica],  3  (1905), 
No.  1,  pp.  7-10). — An  abstract  of  a  paper  before  the  British  Association,  discussing 
briefly  the  chemical  fixation  of  atmospheric  nitrogen,  the  preparation  and  use  of 
Nitragin  of  Nobbe  and  Hiltner,  and  the  inoculating  material  prepared  by  this 
Department. 

Progress  in  the  manufacture  of  nitrates,  J.  Pellissiek  {Jour.  Agr.  Prat.,  u. 
ser.,  8  {1904),  No.  52,  />/>.  830,  831). — A  brief  review  of  progress  made  in  electrical 
methods  of  preparing  nitrates. 

The  use  of  nitrate  of  soda  and  of  chemical  fertilizers  in  agriculture  and 
viticulture,  IHsserre  et  al.  (.1;///.  Sci.  Agron.,  2.  ser.,  9  {1904),  /A  Nos.  2,  pp. 
810-820;  3,  pp.  321-449). — This  is  a  detailed  summary  of  observations  and  results  of 
experiments  during  1903  in  France,  Switzerland,  Algeria,  and  Tunis. 

In  general  the  season  of  1903  was  not  favorable  to  such  experiments  as  are  here 
recorded.  There  was  in  general  an  excess  of  humidity,  resulting  in  diseases  of  vari- 
ous kinds  and  interfering  with  the  proper  harvesting  of  the  crops.  In  spite  of  these 
unfavorable  conditions  the  use  of  chemical  fertilizers  was  as  a  rule  profitable. 
Especially  was  this  true  with  nitrate  of  soda,  which  proved  highly  beneficial  on  all 
crops  and  soils.  The  conclusion  is  reached  that  nitrate  of  soda  judiciously  used 
insures  a  profitable  increase  in  the  yield  of  crops. 

Nitrate  of  soda  and  sulphate  of  ammonia,  L.  Grandeau  {.Tour.  Agr.  Prat.,  n. 
ser.,  9  ( 190'>),  Na.  4,  pp.  109,  110). — A  brief  discussion  of  the  relative  fertilizing  value 
of  these  materials  based  mainly  on  the  investigations  of  Lawes  and  Gilbert,  and 
Wagner,  it  is  stated  in  conclusion  that  while  the  results  in  general  show  a  superi- 
ority of  the  nitrate  over  the  sulphate,  the  character  of  the  soil  and  meteorological 
conditions  may  modify  the  relation  of  the  two  materials  as  regards  fertilizing  value. 

British  ammonium  sulphate  trade  {JEngin.  ami  Min.  .hair.,  79  {1905),  No.  6, 
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p.  213). — The  amount  of  ammonium  sulphate  produced  in  the  United  Kingdom 
during  1904  is  stated  as  244,500  long  tons. 

On  the  method  of  formation  of  fossiliferous  phosphate  of  lime  of  the  Prov- 
ince of  Oran,  Dion  (Sur  un  mode  deformation  des  phosphates  de  chaux  fossUes  de  la 
Province  d' Oran.  Bordeaux:  Sot-Hie  de  Pharmaciede  Bordeaux,  1904;  rev.  in  Rev.  Sci. 
[Paris'],  5.  see.,  3  (1905),  No.  6,  p.  1S4). — After  discussing  various  theories  of  forma- 
tion, the  author  concludes  that  these  deposits  are  formed  by  the  infiltration  of  phos- 
phatic  solutions  derived  from  bones  of  animals. 

Note  on  potash  fertilizers,  E.  Lerodx  {Jour.  Agr.  Prat.,  n.  ser.,  9  (1905),  No.  4, 
pp.  116,  117). — Experiments  made  during  1904  in  the  Department  of  Puy-de-D6me 
on  soils  rich  in  potash  are  briefly  reviewed.  In  all  cases  the  use  of  potash  fertilizers 
resulted  in  largely  increased  yield. 

The  action  of  crude  and  pure  potash  salts  in  the  presence  of  various  forms 
of  lime,  W.  Scuneidewind  and  O.  Ringleben  (Landw.  Jahrb.,  33  (1904),  pp.  353- 
371;  abs.  in  Chem.  Centbl.,  1904,  II,  No.  10,  p.  789).—  With  an  insufficiency  of  lime  in 
the  soil,  kainit  was  less  effective  than  chlorid  or  sulphate;  otherwise  the  kainit  was 
more  effective  than  the  higher  percentage  salts. 

Gypsum  was  injurious  to  grass  mixtures  when  used  with  kainit.  Oats  were  not  so 
sensitive,  and  the  yield  and  starch  content  of  potatoes  were  increased  by  applications 
of  gypsum.  In  a  sand  mixture  poor  in  potash  and  of  limited  volume  kainit  was  as 
effective  as  other  potash  salts.  With  larger  pots  and  soil  somewhat  richer  in  potash 
the  results  were  more  in  agreement  with  those  observed  in  practice. 

The  associated  salts  in  kainit  were  beneficial  to  cereals  and  beets.  The  beneficial 
effect  of  sodium  salts  is  not  due  entirely  to  their  taking  the  place  of  potash,  since  they 
often  increase  the  yield  in  cases  where  there  is  an  excess  of  potash.  It  is  suggested 
that  this  may  be  due  to  the  solvent  and  diffusing  action  of  sodium  salts  on  other 
plant-food  constituents.  Almost  identical  amounts  of  potash  were  taken  up  by  plants 
from  the  different  forms  used  (chlorid,  sulphate,  kainit).  The  chlorin  of  the  salts 
used  accumulated  in  the  straw  of  the  cereals  and  in  the  leaves  and  vines  of  the  root 
crops. 

Magnesium  as  a  manure,  II.  J.  Wiieeler  and  B.  L.  Hartwell  (Rhode  Island 
Sta.  Rpt.  1904,  PP-  221-260). — This  article  reviews  the  literature  of  this  subject  and 
summarizes  the  results  of  pot  and  field  experiments  at  the  Rhode  Island  Station, 
which  have  been  in  progress  since  189G.  From  the  results  obtained  it  appears  that 
"of  two  lots  of  soil  from  the  college  and  station  farm  one  appeared  to  be  benefited 
by  magnesium  salts  in  the  presence  of  liberal  amounts  of  the  three  essential  elements 
of  plant  food  and  in  the  presence  of  sufficient  calcium  carbonate  to  preclude  proba- 
ble injury'  from  acidity.  Any  probable  deficiency  of  magnesia  would  be  covered  for 
many  years  by  a  single  application  of  magnesian  lime.  Occasional  applications  of 
wood  ashes  or  double  sulphate  of  potash  and  magnesia  would  accomplish  the  same 
result. 

"Indications  are  afforded  that  certain  writers  in  attempting  to  explain  injury  from 
manures  containing  magnesia  and  from  magnesium  salts,  according  to  Loew's  theory 
of  magnesium  poisoning,  have  caused  undue  alarm  as  to  danger  in  that  specific  way 
in  actual  farm  practice,  and,  furthermore,  many  of  the  observations  which  have  been 
cited  in  support  of  the  theory  admit  of  more  ready  explanation  along  other  lines. 
It  appears  to  be  altogether  too  early  to  attempt  to  state  what  is  the  best  relation  of 
lime  and  magnesia  for  plants,  for  the  reason  that  plants  may,  and  doubtless  do,  differ 
tremendously  in  this  particular,  and  certain  important  factors  have  been  frequently 
ignored  which  should  have  been  jriven  consideration  before  attempting  to  draw  defi- 
nite conclusions  in  this  line,  even  for  small  groups  of  plants." 

Investigations  on  the  action  of  different  forms  of  lime  and  magnesia,  D. 
Meyer  (Landw.  Jahrb.,  33  (1904),  pp.  371-404;  abs.  in  ('hem.  Centbl,  1904,  II,  No. 
10,  pp.  789,  790). — In  the  pot  experiments  reported  magnesium  carbonate  and  burnt 
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magnesia  were  nearly  as  effective  as  calcium  carbonate  <>n  all  plants,  except  lupines, 
which  were  experimented  with,  the  experimental  plants  including  horse  beans, 
vetches,  peas,  red  clover,  mustard,  and  carrots. 

Magnesia  was  more  injurious  to  lupines  than  lime.  Pure  carbonates  of  lime  and 
magnesia  were  more  effective  than  powdered  marble  and  magnesite.  When  burnt, 
however,  the  latter  were  more  effective  than  the  former.  With  applications  of  mag- 
nesia the  lime  content  of  the  plant,  was  in  general  lowered  and  the  magnesia  content 
increased.  The  lime  content  of  the  horse  bean  seeds  was  somewhat  increased  with 
moderate  applications  of  lime.  The  magnesia  content  was  influenced  to  a  decided 
extent  by  applications  of  both  lime  and  magnesia. 

No  very  close  relation  between  maximum  yield  anil  the  ratio  between  lime  and 
magnesia  in  the  soil  was  observed.  With  an  insufficient  amount  of  lime  in  the  soil 
the  yield  was  increased  both  by  applications  of  lime  and  of  magnesia.  On  the  other 
hand,  if  the  soil  contained  a  sufficient  amount  of  lime,  but  varying  amounts  of  mag- 
nesia, the  yield  was  reduced  by  applications  of  both  lime  and  magnesia.  The  lime 
requirement  of  a  soil  appears,  therefore,  to  be  determined  only  by  the  lime  content, 
except  in  case  of  soils  which  are  especially  rich  in  magnesium  carbonate. 

A  10  per  cent  solution  of  ammonium  chlorid  was  found  to  be  a  much  more  satis- 
factory solvent  for  determining  the  easily  available  lime  and  magnesia  in  soils  than 
10  per  cent  hydrochloric  acid.  The  different  plants  experimented  with  varied 
widely  in  their  behavior  toward  larjje  applications  of  magnesia. 

Fertilizers  and  the  drought  of  1904,  E.  Leroux  (Jour.  Agr.  Prat.,  n.  ser.,  8 
(1904),  No.  52,  pp.  825-827). — The  results  of  field  experiments  in  different  parts  of 
France  during  the  dry  season  of  1904  are  briefly  summarized,  showing  that  in  all 
cases  the  chemical  fertilizers  produced  a  beneficial  effect. 

Demonstration  fertilizer  experiments  in  Carinthia  in  1903,  H.  Svoboda 
(Ztschr.  Landw.  VersucJisw.  Oesterr.,  7  (1904),  No.  12,  pp.  SJ3-857).—  The  results  of 
cooperative  experiments  on  l.'!7  different  farms  are  reported,  with  analyses  of  the 
soils  experimented  with.  An  attempt  is  made  to  trace  the  relation,  if  any  exists, 
between  the  productiveness  of  the  soil  and  the  amount  of  fertilizing  constituents 
shown  by  ordinary  chemical  analysis,  and  the  conclusion  is  reached  that  carefully 
conducted  fertilizer  experiments  furnish  the  only  reliable  means  of  determining  the 
fertilizer  requirements  of  soils. 

The  development  of  the  manufacture  of  chemical  fertilizers  (Ztschr.  Angew. 
<  'hem.,  IS  (1905),  No.  4,  pp.  W9-132).— The  history  of  the  development  of  the  fertil- 
izer manufacturing  industry  is  briefly  reviewed,  especially  the  discovery  and  exploi- 
tation of  guano  and  phosphate  deposits  and  the  manufacture  of  superphosphates. 

The  judging  of  the  quality  of  commercial  fertilizers,  T.  Knosi:l(  Ztschr.  A  injur. 
Chem.,  17  (1904),  pp.  1788-1791;  abs.  in  Chem.  Centbl.,  1905,  1,  No.  1,  p.  44).—  The 
author  discusses  the  relative  merits  of  Thomas  slag  treated  with  sulphite  solution 
(E.  S.  R.,  15,  p.  764)  and  other  fertilizers. 

The  value  of  commercial  fertilizers,  Aumann  (Ztschr.  Angew.  Chem.,  18  (1905), 
No.  3,  pp.  96,  97). — This  is  a  reply  to  Knosel  (see  above)  maintaining  the  correctness 
of  the  author's  former  valuations  of  two  of  Knosel' s  fertilizers. 

Analyses  and  valuations  of  commercial  fertilizers,  J.  P.  Street,  W.  P. 
Allen,  and  V.  J.  Carberry  (New  Jersey  sins.  />'///.  777,  pp.  4,;). — This  is  the  second 
report  on  fertilizer  inspection  during  1904,  the  first  being  given  in  bulletin  176  of 
the  station  (E.  S.  R.,  16,  p.  556).  It  deals  with  the  inspection  as  a  whole,  and 
includes  discussions  of  trade  values  of  fertilizing  ingredients  for  lu04  and  the  com- 
position of  the  standard  materials  supplying  them,  compares  station  valuations  with 
actual  selling  prices,  makes  suggestions  regarding  the  purchase  of  fertilizers,  and 
reports  results  of  examinations  of  86  samples  of  standard  unmixed  materials,  4  home 
mixtures,  20  special  mixtures,  and  4.'!4  samples  of  complete  fertilizers.  The  analyses 
indicate  that  the  fertilizers  were  as  a  rule  of  good  quality. 
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Inspection  of  commercial  fertilizers,  1904,  F.  W.  Wolf,  and  G.  A.  Olson 
(  Wisconsin  Sta.  Rpt.  1904,  pp.  338-341,  377,  378).— A  brief  account  is  given  of  the 
results  of  inspection  during  the  year  with  the  text  of  the  State  fertilizer  law. 

Mineral  resources  of  the  United  States,  calendar  year  1903,  D.  T.  Day 
(/'.  S.  Geol.  Survey,  1904,  PP-  1-04). — This  is  the  twentieth  annual  report  of  this 
series,  an  advance  summary  of  which  has  already  been  noted  (E.  S.  R.,  16,  p.  557). 
Among  the  substances  of  agricultural  interest  for  which  statistics  are  given  are  phos- 
phates, marls,  gypsum,  clay  products,  cement,  and  salt. 

FIELD  CROPS. 

The  Agricultural  Department,  F.  B.  Linfield  (Montana  Sta.  Rpt.  190.',,  pp. 
19-27). — The  work  of  the  department  for  the  year  is  briefly  noted.  Fifty-two  varie- 
ties of  wheat  were  grown  on  plats  one-sixtieth  of  an  acre  in  size.  The  yields  ranged 
from  20  to  72  bu.  per  acre,  with  an  average  of  42.6  bu.  The  yields  of  30  varieties  of 
oats  varied  from  56  to  145  bu.  per  acre,  and  averaged  103  bu.,  while  33  varieties 
of  barley,  ranging  in  yield  from  50  to  97  bu.  per  acre,  gave  an  average  of  64.1  bu. 

A  series  of  1-acre  plats  used  for  a  6-course  rotation  experiment  during  the  past  6 
years  was  this  year  sown  to  oats,  and  the  yields  of  this  crop  as  it  followed  peas, 
wheat,  clover,  barley,  sugar  beets,  and  oats  were  compared.  After  wheat  the  yield 
was  1,590  lbs.  and  after  peas  3,405  lbs.  of  grain  per  acre.  Where  the  oats  followed 
clover,  2,760  lbs.  of  grain  per  acre  was  obtained,  while  after  barley  the  yield  was 
only  1,335  lbs.,  and  after  oats  1,952  lbs.  The  plat  which  had  produced  sugar  beets 
the  year  before  yielded  2,620  lbs.  of  grain  per  acre. 

The  results  of  an  experiment  with  nitrate  of  soda  and  Thomas  slag  as  fertilizers 
for  wheat,  oats,  and  barley  showed  that  the  use  of  200  lbs.  of  nitrate  of  soda  per  acre 
increased  the  yield  of  wheat  by  15  bu. ;  oats,  4.7,  and  barley  21.5  bu.,  as  compared 
with  the  plat  receiving  no  fertilizers.  Thomas  slag  alone  increased  the  yield  of  wheat 
and  barley,  remaining  apparently  without  effect  on  the  yield  of  oats;  while  Thomas 
slag  and  nitrate  of  soda  applied  together  gave  an  increase  in  yield  for  all  3  crops. 
Cooperative  tests  with  varieties  of  wheat,  oats,  barley,  peas,  and  potatoes  previously 
tested  at  the  station  for  4  years,  are  described. 

Experiments  with  grain  and  forage  plants,  1904,  R.  A.  Moore  and  A.  L. 
Stone  (  Wisconsin  Sta.  Rpt.  1904,  pp.  289-316,  figs.  11). — Of  18  varieties  of  oats  under 
test,  Swedish  Select,  also  known  as  Wisconsin  No.  4,  has  given  the  best  general  results 
during  several  years.  The  straw  of  this  variety  is  stiff,  and  about  60  per  cent  are 
twin  oats.  The  station  work  with  oats  is  discussed  and  a  classification  with  regard 
to  the  development  of  kernels  of  grain  in  the  plant  is  given. 

Among  the  varieties  of  barley  Manshury,  Golden  Queen,  and  Silver  King,  both 
believed  to  be  from  Manshurian  stock,  and  Oderbrucker  stand  at  the  head.  The 
6-rowed  varieties  have  led  in  yield  and  in  ability  to  stand  up  well,  while  the  2-rowed 
produced  a  heavier  grain.  Oderbrucker  and  Manshury  stand  close  to  each  other  in 
yield  and  weight  of  grain.  The  albumen  content  of  Oderbrucker  is  about  15  percent 
and  that  of  Manshury  13  per  cent,  and  in  order  to  test  the  value  of  a  barley  high  in 
albumen  for  brewing  purposes,  arrangements  have  been  made  by  the  station  to 
furnish  100  bu.  of  Oderbrucker  for  a  malting  test.  Petkus  and  Schlanstedt  fall  rye 
continued  to  give  good  returns. 

A  yellow  variety  of  peas  obtained  from  the  Minnesota  Station  in  1902  matured  in 
104  days  and  again  gave  good  returns,  yielding  38.5  bu.  per  acre.  The  yields  of  10 
varieties  of  soy  beans  ranged  from  10.2  to  24.5  bu.  per  acre.  In  1903,  U.  S.  No.  9407 
and  Early  Brown  yielded  50  and  40  bu.  of  dried  beans,  respectively,  but  this  season 
the  yields  were  reduced  by  unfavorable  weather.  Analyses  made  by  G.  A.  Olson,  of 
the  station,  show  that  the  samples  of  soy  beans  contained  10.53  per  cent  of  moisture, 
36.25  per  cent  of  protein,  16.90  per  cent  of  fat,  4.15  per  cent  of  crude  liber,  25.97  per 
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cent  of  nitrogen-free  extract,  and  6.20  per  cent  of  ash.  Directions  for  cultivating  the 
crop  and  inoculating  the  soil  are  given.  During  several  years'  work  with  the  soy 
bean  the  station  lias  observed  that  on  land  which  lias  never  produced  the  crop,  from 
3  to  4  years  of  continuous  growing  are  required  to  develop  nodules  upon  the  roots  of 
all  the  plants. 

On  April  10,  1903,  alfalfa  was  sown  at  different  rates  on  fall-plowed  land  with  liar- 
ley  and  oats  as  a  nurse  crop.  Three  varieties  were  used,  Turkestan.  American,  and 
Sand  Lucern.  After  the  barley  was  harvested  a  cutting  of  1.5  tons  of  hay  per  acre 
was  secured  in  the  fall,  after  which  the  crop  made  sufficient  growth  to  withstand 
the  winter,  hut  after  the  harvest  of  the  oat  crop  no  hay  was  obtained,  the  entire 
growth  being  left  for  winter  protection.  The  next  season,  following  a  severe  w  inter, 
the  plants  were  practically  all  alive,  and  the  plats  with  oats  as  a  nurse  crop  the  year 
before  gave  the  best  growth  and  wen-  4  days  earlier  than  the  barley  plats. 

Of  the  varieties,  Turkestan  was  the  least  satisfactory.  Sowingthe  seed  at  the  rates 
of  20  and  35  lbs.  per  acre  showed  but  little  difference,  while  with  from  15  lbs.  of 
seed  the  stand  was  a  little  too  thin.  A  top  dressing  of  finely  rotted  manure  given  in 
the  winter  showed  good  effect.  Cutting  is  recommended  when  about  one-fifth  of 
all  the  plants  are  in  bloom.  The  crop  this  season  furnished  4  cuttings,  as  follows: 
June  6,  July  12,  Augusl  12,  and  September  10.  The  method  of  having  is  briefly 
described.  American  gave  a  total  yield  of  5.7,  Turkestan  5,  and  Sand  Lucern  5.6 
tons  of  hay  per  acre.  Fifteen  lbs.  of  seed  per  acre  <_rave  5.3  tons  of  hay;  20  lbs.,  5.5 
tons;  and  35  lbs.,  5.6  tons. 

The  main  roots  of  alfalfa  sown  in  the  spring  of  1901  had  penetrated  the  soil  to  a 
depth  of  5  ft.,  while  the  rootlets  went  considerably  deeper.  The  roots  of  the  crop 
sown  the  spring  of  1903  had  reached  a  depth  of  3  ft.  From  observations  made 
throughout  the  State  alfalfa  seems  to  develop  nodules  naturally  on  Wisconsin  soils. 

The  method  of  breeding  grain  and  forage  plants  pursued  by  the  station  is  described, 
and  the  results  of  tests  with  corn  are  presented.  Minnesota  No.  13  corn  was  tested 
on  a  breeding  plat,  the  seed  obtained  from  each  selected  ear  representing  a  row  in 
the  plat.  The  results  are  tabulated  in  detail.  This  variety  was  fully  ripe  September 
23,  and  the  total  yield  of  ear  corn  per  row  ranged  from  63.5  to  129  lbs.  Each  row- 
also  seemed  to  have  characteristics  peculiar  to  itself  in  leaf  as  well  as  in  ear  develop- 
ment. The  best  ears  were  again  selected  from  each  row  for  seed,  and  the  quantity 
thus  secured  varied  from  8.5  to  50  lbs.  per  row. 

Iowa  Silver  King  was  grown  in  an  18.5-acre  field  to  determine  the  cost  of  growing 
corn  and  to  secure  seed.  Thirty  bu.  of  choice  seed  corn  were  selected,  but  no  ears 
were  taken  from  stalks  which  had  produced  suckers,  in  order  that  the  tendency  to 
sucker  might  be  eliminated.  The  percentage  <  if  smut  developed  in  the  field  was  only 
1.7.  A  yield  of  72.5  bu.  per  acre  was  secured,  of  which  12  bu.  were  select  seed  corn, 
48.5  bu.  marketable  feeding  corn,  and  12  bu.  soft  corn  and  nubbins.  An  itemized 
statement  of  the  labor. and  expense  involved  in  producing  2.5  acres  of  this  coin  is 
given,  from  which  it  appears  that  the  cost  of  growing,  harvesting,  and  cribbing  1  acre 
was  $19.7.S,  or  approximately  27  cents  per  bushel. 

Forage  plants,  J.  W.  Blankinship  [Montana  Sta.  Rpt.  1903,  pp.  66-68). — Among 
forage  grasses  suitable  on  semiarid  ranges  several  species  of  blue  joinl  |  Agropyron) 
have  been  grown  successfully  at  the  station  for  several  years,  but  an  attempt  to  secure 
a  stand  of  buffalo  grass  (Bautelova  oligostachya)  met  with  failure.  The  value  of  one 
species  of  blue  joinl  (Agropyron  occideniale)  as  a  bay  grass  in  different  sections  of 
Montana  is  discussed.  Experiments  at  the  station  have  shown  that  the  grass  is 
readily  grown  from  ordinary  planting. 

Variety  tests,  A.  K.  Bisseb  I  Pennsylvania  Sta.  Rj>t.  1903,  pp.  82-94). — The  results 
of  plat  tests  with  wheat,  oats,  and  potatoes  are  reported.  The  wheat  was  drilled  at 
the  rate  ol  8  pk.  per  acre  on  September  8.  The  land  had  received  a  top-dressing  of 
8  tons  of  barnyard  manure  per  acre,  was  then  plowed  on  August  20,  and  at  the  time 
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of  drilling  given  an  application  of  180  lbs.  per  acre  of  commercial  rock  phosphate 
with  14  per  cent  of  available  phosphoric  acid. 

The  average  yield  of  the  13  smooth  varieties  was  32.09  bu.  and  of  the  7  bearded 
varieties,  32.33  bu.  per  acre,  the  extremes  in  yield  being  26.90  and  35.37  bu.  The 
bearded  varieties  gave  237  lbs.  of  straw  more  per  acre  than  the  bald  varieties,  and 
also  weighed  1.67  lbs.  more  per  bushel.  This  season  Forty  Fold  or  Golden  Coin 
stood  first  in  yield  and  Fulcaster  fourth,  while  among  the  varieties  now  under  test 
for  14  years  Fulcaster  leads  in  yield  of  grain  and  straw  and  weight  per  bushel. 

Land  was  plowed  March  21  and  given  cultivations  with  a  spring-tooth  harrow  at 
different  times  before  April  20,  when  it  was  rolled  and  oats  were  drilled  at  the  rate 
of  8  pk.  per  acre.  An  application  of  160  lbs.  of  South  Carolina  rock  with  14  per 
cent  of  available  phosphoric  acid  was  made  at  this  time.  The  20  varieties  under 
experiment  ranged  in  yield  from  47.52  to  i>4. 60  bu.  per  acre,  with  an  average  of  57.58 
bu.  The  weight  per  bushel  varied  from  29.71  to  33.41,  the  leading  variety  being 
Long  White  Tartar.  The  3  most  productive  varieties  for  the  season  were  Czar  of 
Russia,  Japan,  and  Silver  Mine.  Japan  also  produced  the  heaviest  yield  of  straw, 
.'.,447  lbs.  per  acre.  This  variety  has  been  grown  for  13  years,  with  an  average  yield 
per  acre  of  49.66  bu.  and  an  average  weight  of  32.08  lbs.  per  bushel. 

The  land  for  potatoes  was  treated  with  8  tons  of  barnyard  manure  per  acre  and 
plowed  about  8  in.  deep  on  April  3,  and  the  planting  was  done  on  May  5  and  6.  Of 
the  4.'!  varieties  tested,  Carman  No.  3,  Early  Rose,  Eureka,  and  Thorborn  yielded 
over  200  bu.  per  acre,  the  yields  being  270.2,  250.2,  227.1,  and  202.2  bu.  per  acre, 
respectively.  The  lowest  yield,  21.8  bu.  per  acre,  was  obtained  from  White  Moun- 
tain, which  was  considerably  injured  by  blight.  The  average  yield  of  all  varieties 
for  the  season  was  135.7  bu.  per  acre.  Early  Rose  gave  the  highest  yield  of  mer- 
chantable tubers,  while  in  percentage  of  marketable  potatoes  Heath  Medium  Late 
Surprise  ranked  iirst.  Among  the  varieties  grown  for  9  years  Carman  No.  1  and 
Freeman  led  in  productiveness. 

Miscellaneous  work,  J.  Withvcombe  (Oregon  Sta.  Rpt.  1904,  pp.  28,  29). — The 
results  of  silage  investigations  showed  that  steamed  corn  silage  contained  much  less 
acid  than  unsteamed,  and  that  the  cost  of  steaming  was  more  than  repaid  in  the 
improved  quality  of  the  silage.  Whole  clover  or  vetch  silage  was  more  expedi- 
tiously handled  than  cut  silage,  but  it  required  more  space  for  a  given  weight.  The 
moisture,  dry  matter,  and  protein  were  determined  in  6  varieties  of  barley,  and  are 
given  in  a  table.  At  the  station  the  common  field  pea  and  alfalfa  have  been  success- 
fully grown  without  irrigation. 

Studies  of  the  influence  of  the  soil  on  the  protein  composition  of  crops, 
A.  R.  Whitson  and  C.  W.  Stoddart  (Wisconsin  Sin.  Rpt.  1904,  VI'-  193-199). — As  in 
similar  experiments  previously  noted  (E.  S.  R.,  14,  p.  955),  the  protein  content  was 
determined  in  plants  grown  in  the  plant  house  and  in  the  field.  The  crops  under 
test  were  corn,  rape,  and  sorghum. 

In  the  plant  house  the  crops  were  grown  on  3  sand  plats  and  on  a  clay  loam  plat 
extremely  rich  in  nitrates.  The  first  of  the  '■>  sand  plats  was  watered  with  lake 
water  containing  no  nitrates,  the  second  with  the  same  water  containing  a  small 
quantity  of  sodium  nitrate,  and  the  third  with  water  containing  double  this  quantity. 
Enough  fertilizer  was  used  to  keep  the  second  plat  moderately  fertile  and  the  third 
very  fertile  with  reference  to  nitrates.  On  the  second  and  third  sand  plats  and  on 
the  clay  loam  plat  the  corn  plants  produced  contained  25,  37,  and  44  per  cent  more 
protein,  respectively,  than  those  from  the  plat  receiving  no  nitrates. 

Rape  sown  April  1  on  the  3  sand  plats  contained  1.41,  1.46,  and  1.76  per  cent  of 
protein,  respectively.  The  rape  from  seed  sown  with  corn  on  July  15  contained 
approximately  5  and  10  per  cent  more  proteid  nitrogen  in  the  plants  from  the  second 
and  third  plats,  respectively,  than  those  from  the  first.  The  sorghum  on  plat  1  con- 
tained 0.778  per  cent  of  proteid  nitrogen;  on  plat  1',  0.822  per  cent,  and  on  plat  3, 
0.849  per  cent. 
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In  the  field  corn  and  sorghum  were  grown  on  a  marshy  soil  showing  considerable 
inequality.  The  corn  plants  which  had  made  a  good  growth  contained  about  15  per 
cent  mure  protein  than  the  same  weigh  1  of  plants  having  made  a  poor  growth.  The 
better  developed  plants  of  sorghum  in  the  outer  row  had  nearly  21  per  cent  inure 
proteid  nitrogen  than  good  plants  from  the  inner  rows  of  the  plat,  and  51  per  cenl 
n Mire  than  poor  plants,  while  good  plants  from  the  inner  rows  had  25  per  cent  more 
than  the  poor  plants. 

It  is  ci  included  that  the  relative  ami  unit  <>!'  protein  in  the  plant  varies  considerably 

and  is  dependent  upon  tin nditions  of  growth,  in  which  the  fertility  of  the  soil  is 

an  important  factor.     The  results  with  sorghum  in  the  field  also  indicated  that  the 
distance  (if  planting  exerts  an  influence  in  this  connection. 

The  pure  culture  method  of  soil  inoculation,  T.  R.  Robinson  (South.  Planter, 
66  (196.',),  No.  1,  i>i>.  8-10). — This  article  describes  in  detail  the  method  of  soil  inocu- 
lation with  pure  cultures  for  growing  clover  and  alfalfa  and  other  leguminous  crops 
on  uninoculated  soil,  and  compares  the  same  with  the  practice  of  using  for  this  pur- 
pose soil  from  old  fields  which  have  produced  such  crops.  The  commercial  produc- 
tion of  the  cultures  is  also  mentioned. 

Unirrigated  alfalfa  on  upland,  J.  E.  Payne  (Colorado  Sta.  Bui.  90,  pp.  SI  3  '■  \. 
Instances  of  growing  alfalfa  as  a  forage  crop  on  unirrigated  land  in  eastern  Colorado 
are  mentioned  and  notes  on  sowing  the  seed  and  on  the  location  of  the  field  are 
given.      Insect  enemies  and  methods  of  combating  them  are  also  discussed. 

The  influence  of  cultural  methods  on  the  yield  of  barley,  S.  Tretyakov 
(  Khutoryanin,  1903,  No.  45;  ohs.  in  Zhur.  Opuitn.  Agron.  [Buss.  Jour.  Expt.  Landw.~\, 
5  (1904),  No,  4,  pp.  540,  541)' — The  effects  of  using  barnyard  manure  in  barley  cul- 
ture were  observed  on  the  Poltava  Experiment  Field  from  1887  to  1895.  Manure 
applied  to  winter  cereals  2  years  before  growing  barley  apparently  produced  an  aver- 
age increase  of  32.3  per  cent  in  the  yield  of  grain  and  38.3  per  cent  in  the  yield  of 
straw.  In  the  rotation  barley  after  a  leguminous  crop,  such  as  alfalfa,  gave  even 
better  yields  than  after  the  application  of  barnyard  manure. — p.  fireman. 

The  nitrogen  content  of  barley  and  malt,  Prior  (Mitt.  Osterr.  Vers.  Stat.  n. 
Akad.  Brauind.  Wien,  1904,  pp.  1-5;  separate  from  Attg.  Ztschr.  Bierbrau.  u.  Malzfa- 
brik.,  1904,  May). — A  discussion  of  the  value  of  barley  for  malting  in  relation  to  its 
nitrogen  content. 

The  distribution  of  nitrogenous  material  in  barley,  F.  Jalowetz  (Mill. 
Osterr.  Vers.  Slut.  a.  Akad.  Brauind.  Wien,  1904,  p-  1;  separate  from  A/6/.  Ztschr. 
Bierbrau.  ".  Malzfabrik.,  1904,  May). — In  the  upper  or  germ  end  of  the  barley  grain 
the  author  found  L.'.84  per  cent  nitrogen  (water-free  material),  in  the  middle  portion 
1.79  per  cent,  and  in  the  lower  end  2.31  per  cent.  These  observed  data  are  dis- 
cussed in  relation  to  malting  and  brewing. 

Clover  selection,  F.  \Y.  Card  and  A.  F.  Stene  i  Rhode  Island  Sta.  Rpt.  1904,  ]>j>- 
W2-20~>).  —  An  experiment  begun  with  the  view  to  studying  the  individuality  of 
clover  plants  is  described,  and  a  report  of  progress  for  the  season  is  given.  The 
work  thus  far  calls  attention  to  the  great  variation  in  clover  plants  grown  from  com- 
mercial seed. 

Corn  culture,  R.  J.  Redding  (Georgia  Sta.  Bid.  65,  j>j>.  185-198). — This  bulletin 
presents  the  usual  report  on  the  corn  culture  experiments  of  the  station,  previously 
noted  (  K.  S.  I:.,  14,  ]).  855).  In  addition  to  experimental  results,  the  meteorological 
data  lor  this  and  pre\  ions  seasons  are  given  and  the  importance  and  method  of  seed 
corn  selection  discussed. 

Fourteen  varieties  grown  in  1904  gave  an  average  yield  of  20.88  bu.  per  acre. 
Marlboro  and  Albemarle  headed  the  list  with  L'tj  and  •_'.">. 25  bu.  per  acre,  respectively. 
During  the  years  1895  to  1904,  inclusive,  the  best,  varieties  tested  have  given  an 
average  of  10.87  bu.  more  per  acre  than  the  poorest  varieties.  The  results  of  two 
experiments  with   fertilizers   indicated   that   concentrated    fertilizers  produced   but 
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little  residual  effect,  and  that  a  crop  given  commercial  fertilizers  should  be  immedi- 
ately foil.  I  wed  by  a  cat  cli  crop  in  order  that  any  remaining  available  plant  fund  may 
lie  taken  up.  Heavy  applications  of  commercial  fertilizers  for  corn  are  not  consid- 
ered expedient.  In  one  of  these  experiments  muriate  of  potash  showed  a  greater 
residual  effect  than  acid  phosphate  or  cotton-seed  meal. 

Corn  selection,  F.  W.  Card  and  A.  E.  Stene  (  Rhodi  Tsland  sin.  Rpt.  1904,  /'/'■ 
206-211,  pis.  ..').  —  Experiments  in  the  selection  of  sweet  corn  were  begun  in  1898  for 
the  purpose  of  determining  the  influence  of  selection  in  increasing  the  number  of  ears 
per  stalk.  In  one  line  of  the  work  the  seed  was  always  taken  from  the  lower  ear 
from  stalks  producing  the  largest  number  of  ears,  and  in  the  other  from  the  upper 
ear  of  stalks  producing  the  largest  number  of  ears.  The  object  was  to  test  the 
theory  that  because  the  lower  ear  is  less  perfectly  developed  than  the  upper  ear 
the  seed  used  from  this  ear  will  increase  lower  ear  production  and  consequently 
the  number  of  ears  on  the  stalk. 

The  results  for  the  year  are  given  in  tables.  The  average  number  of  ears  per 
stalk  where  the  selection  was  from  the  lower  ear  was  1.38,  and  where  the  selection 
was  from  the  upper  ear  2.76.  The  results  are  considered  as  showing  "  that  it  is  the 
characteristics  of  the  parent  which  produced  the  seed  that  are  likely  to  he  perpetu- 
ated, rather  than  the  characteristics  indicated  by  position  or  type  of  the  individual 
seed  itself.  .  .  .  So  with  corn,  the  character  of  the  plant  from  which  the  seed  came 
is  of  much  more  importance  than  the  point  on  that  plant  from  which  it  came." 

Iowa's  campaign  for  better  corn,  P.  (I.  Holden  {Amer.  Mo.  It>  v.  of  Reviews,  SO 
{1904),  No.  178,  pp.  563-567,  figs.  5). — An  article  describing  a  campaign  of  instruc- 
tion, with  a  view  to  improving  methods  of  corn  culture  and  increasing  the  yield 
within  the  State.  The  lecturers  and  others  interested  were  conveyed  in  a  special 
train.  In  S  days  150  lectures  on  corn  culture  and  corn  improvement  were  delivered 
to  over  17,000  people.  The  principal  points  discussed  were  the  low  average  yield,  a 
poor  stand,  unsuitable  varieties,  corn  selection  and  breeding,  and  the  importance  of 
testing  and  grading  seed.  A  method  of  making  a  germination  test  of  seed  corn  is 
described. 

Emmer  and  spelt,  C.  E.  Saundees  {Canada,  Cent.  Expt.  Farm.  Bid.  45,  pp.  10, 
figs.  'J). — This  bulletin  gives  general  descriptions  of  emmer  and  spelt,  compares  the 
two  grains,  and  describes  several  varieties  of  each.  Directions  for  the  cultivation  of 
common  emmer  are  given,  and  the  yields  of  this  variety  compared  with  the  yields  of 
several  varieties  of  wheat  as  shown  by  the  results  obtained  at  the  five  experimental 
farms  of  the  Dominion. 

The  conclusion  drawn  from  these  results  is  that  "common  emmer  can  not  gener- 
ally he  depended  upon  to  give  as  large  a  crop  of  grain  as  the  most  productive  varie- 
ties of  wheat."  A  similar  comparison  of  this  crop  with  oats-and  barley  shows  that 
Mensury  barley  gave  larger  yields  at  all  the  experimental  farms  and  Banner  oats  at 
every  farm  except  at  Brandon.  The  composition  of  the  whole  grain,  kernels,  and 
hulls  of  red  and  common  emmer  and  red  and  white  bearded  spelt,  as  determined  by 
A.  T.  Charron,  is  given  in  a  table.  The  data  indicate  that  the  kernels  of  emmer  and 
spelt  contain  about  :J>  per  cent  of  albuminoids  more  than  the  kernels  of  Mensury 
barley. 

Hop  drying,  A.  L.  Knisely  {Oregon  Sta.  Rpt.  1903,  pp.  40,  41)- — The  drying  of 
hops  in  Oregon  is  briefly  noted  and  an  unsuccessful  attempt  to  hasten  drying  by 
means  of  artificial  draft  in  the  ventilating  shaft  of  the  kiln  is  described.  The  failure 
was  due  to  the  inadequacy  of  the  apparatus. 

Improvement  of  oats  by  breeding,  J.  B.  Norton  {Hod.  Sue  New  York  Mem.,  1 
{190.'),  pp.  103-109). — This  paper  is  a  review  of  the  work  of  improving  oats  by 
breeding.  The  method  of  making  artificial  crosses  employed  by  the  author  is 
described. 
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Trials  with  potatoes  at  Danish  plant  experiment  stations,  F.  Hansen  et  al. 
(Ugeskr.  Landm.,  49  (  1904),  Nos.  15,  pp.  196-198;  19,  pp.  289-241). —  Richter  Imper- 
ator  and  Magnum  Bonum  seed  potatoes  of  4  differenl  sizes,  weighing  20,  30,  80,  an<! 
160  gm.,  were  planted  at  intervals  of  8  to  16  in.  in  rows  3  Et.  apart.  The  average 
results  for  6  years  show  that  the  largest  seed  potatoes  gave  the  largest  gross  yield,  but 
that  the  net  yield  was.  in  general,  heaviest  from  potatoes  somewhal  above  medium 
size  and  with  a  distance  of  nol  inure  than  12  in.  between  the  potatoes  in  the  row. 

Trials  with  whole  '■.  cut  seed  potatoes  showed  that,  as  a  rule,  the  whole  potatoes 
produced  a  heavier  yield  than  where  they  were  divided  into  half  or  quarter  pieces. 
The  potatoes  were  carefully  cut  and  immediately  planted.  It  was  shown  that  larger 
tubers  are  likely  to  he  obtained  from  cut  seed  than  from  whole  potatoes  of  the  same 
weight. — f.  w.  woll. 

Analyses  of  potatoes  grown  in  1902,  S.  Hals  and  A.  Kavli  (  Tidsskr.  Xorskc 
Landbr.,  10  (190-1),  No.  1.',  jq>.  535-541). — The  average  composition  of  33  samples  of 
potatoes  grown  in  different  parts  of  Norway  in  1902  was  as  follows:  Water  79.95,  ash 
0.88,  protein  1.86,  starch  14.27,  other  nonnitrogenous  suhstances  2.52,  and  crude  fiber 
0.52  per  cent.  The  fat  wras  not  determined.  According  to  chemical  analysis  the 
potatoes  contained  20.05  per  cent  of  dry  matter  as  compared  with  19.2  percent  by 
calculation.     The  starch  content  by  calculation  was  13.4  per  cent. — f.  w.  woll. 

Sugar-beet  culture,  M.  H.  Pingree  and  W.  Frear  {Pennsylvania  sin.  Rpt.  1903, 
pp.  28-3?  ). — These  experiments,  conducted  in  1902,  were  in  continuation  of  previous 
work  (E.  S.  R.,  14,  p.  141).  The  beets  were  grown  in  '■',  different  counties.  The 
average  results  show  a  sugar  content  in  the  beets  ranging  from  13.02  to  18.37  per 
cent.  In  the  entire  series  of  samples  only  2  fell  below  the  usual  purity  requirement. 
The  weight  of  beets  in  the  samples  varied  from  0.2  to  1.1  lbs.  and  averaged  0.02  lb. 
The  size  of  the  beets  was  too  small  for  a  profitable  yield. 

The  temperature  and  rainfall  for  the  season,  and  the  held  and  laboratory  results 
are  given  in  tables.     The  work  of  each  individual  grower  is  briefly  described. 

Trials  with  sugar  beets,  1904,  F.  W.  Woll,  R.  A.  Moore,  and  A.  L.  Stone 
(  Wisconsin  Sta.  Rpt.  1904,  pp.  321-326,  pi.  1,  <!<jin.  1). — The  work  with  sugar  beets 
this  season  was  in  cooperation  with  the  Bureau  of  Chemistry  of  this  Department  and 
was  conducted  to  study  the  influence  of  environment  on  the  sugar  beet.  The  crop 
on  the  different  plats  followed  sugar  beets,  soy  beans,  and  crimson  clover. 

Washington-grown  Kleinwanzleben  seed  and  seed  kept  over  from  the  year  before. 
showing  160  and  107  per  cent  of  viable  seeds,  respectively,  was  planted  at  the  rate 
of  20  lbs.  per  acre.  Hot  sultry  weather  in  August  turned  the  lower  leaves  yellow, 
but  later  the  plants  took  on  new  life.  Samples  taken  from  September  20  to  October 
17  contained  12.77,  12.64,  12.33,  13.48,  and  13.32  per  cent  of  sugar  for  samples  1  to  5, 
respectively.  The  estimated  yields  of  beets  per  acre  ranged  from  21.32  to  28.77 
tons  and  the  yields  of  sugar  from  6,124  to  8,009  lbs.  The  results  at  harvesting  time 
showed  an  average  calculated  yield  of  25.04  tons  of  beets  and  7,340  lbs.  of  sugar  per 
acre  and  an  average  sugar  content  of  14.63  per  cent  in  the  beets.  The  total  leaf  pro- 
duction was  at  the  rate  of  7  tons  per  acre.  The  removal  of  dirt  by  washing  the  beets 
caused  a  loss  of  0  per  cent  in  weight. 

The  new  seed  produced  an  average  yield  of  25.79  tons  of  beets  and  7,518  lbs.  of 
sugar  per  acre,  ami  the  old  seed  22.70  tons  of  beets  and  6,807  lbs.  of  sugar.  The 
average  percentage  of  sugar  in  the  beets  from  the  new  seed  was  14.6,  and  from  the 
old  15.  The  smaller  tonnage  from  the  old  seed  was  due  to  its  lower  germination. 
The  average  yield  of  suirar  beets  at  the  university  farm  from  1890  to  1904  was  17.37 
tons  and  of  sugar  4,900  lbs.  per  acre,  the  average  percentage  of  sugar  in  the  beets 
being  14.1.  The  differences  in  the  yields  of  the  various  plats  were  apparently  due 
to  a  difference  in  soil.  In  the  experience  of  the  station  strong  and  healthy  beets 
may  be  grown  on  the  same  land  during  successive  seasons  if  the  climatic  conditions 
are  favorable  and  the  soil  is  highly  fertile. 
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Improvement  of  the  sugar  cane  by  selection  and  cross  fertilization,  D. 
Morris  (Hort.  Soc.  New  York  Mem.,  1  {1902),  pp.  79-87,  fig.  J). — This  paper  points 
out  the  objects  sought  and  the  methods  employed  in  the  improvement  of  sugar 
cane,  and  reviews  the  principal  results  obtained.  In  the  lines  of  work  discussed  an 
increase  in  the  yield  of  sugar  is  accomplished  by  increasing  the  weight  of  cane  pro- 
duced per  acre,  by  increasing  the  quantity  of  sucrose  in  the  juice  with  a  reduction 
in  the  percentage  of  impurities,  and  by  obtaining  canes  free  from  the  attacks  of  dis- 
eases and  insect  enemies. 

The  methods  of  securing  improved  varieties  include  the  introduction  and  experi- 
mental cultivation  of  selected  canes  from  other  countries,  the  experimental  cultiva- 
tion of  canes  arising  from  bud  variation,  the  chemical  selection  of  tops  from 
individual  canes  or  from  stools  high  in  sugar  content,  and  the  production  of  new 
varieties  by  cross  fertilization  and  selection. 

The  characters  which  largely  determine  the  ultimate  industrial  value  of  a  variety 
are  given  as  follows:  "  Field  characters — sprouting  power  of  bud  and  ability  of  cane 
to  establish  itself  soon  after  planting;  behavior  and  adaptability  under  extreme  con- 
ditions of  dryness  and  moisture;  habit  of  cane,  whether  upright  or  recumbent; 
power  of  resisting  the  attacks  of  insect  or  fungoid  pests;  early  maturity;  productive 
power,  estimated  by  the  number  of  tons  of  cane  yielded  per  acre;  weight  and 
character  of  tops  for  fodder  purposes;  readiness  to  produce  successive  crops  from  the 
same  stools — that  is,  '  rattooning '  power.  Factory  characters — the  milling  qualities  of 
the  cane,  whether  tough  or  brittle,  when  presented  for  crushing;  fuel-producing 
properties;  the  relative  percentage  of  expressible  juice;  the  richness  of  the  juice  in 
sucrose;  the  purity  of  the  juice — that  is,  the  absence  of  glucose,  etc." 

Varieties  of  cane,  C.  F.  Eckart  (Hatcaiian  Sugar  Planters'  Sta.  Rpt.  1904,  pp. 
81-35). — The  work  with  varieties  of  sugarcane  at  the  experiment  station  and  labora- 
tories of  the  Hawaiian  Sugar  Planters'  Association,  previously  reported  (E.  S.  R., 
14,  p.  .565),  is  here  reviewed  as  a  press  bulletin.  The  deterioration  of  varieties  is 
discussed  and  the  results  obtained  with  newly-introduced  canes  are  noted. 

During  1902-3,  17  varieties  were  harvested  and  their  sugar  production  per  acre 
compared.  The  yield  of  sugar  ranged  from  12,307  to  26,540  lbs.  per  acre,  the  lead- 
ing canes  in  the  order  mentioned  being  Demerara  No.  117,  Cavengerie,  Striped  Singa- 
pore, Queensland  No.  1,  Yellow  Caledonia,  Louisiana  Purple,  and  Queensland  No.  7, 
all  of  which  yielded  over  21,000  lbs.  of  sugar  per  acre.  The  analysis  of  the  juice  of 
these  varieties  is  given  in  a  table. 

Recent  experiments  with  saline  irrigation,  C.  F.  Eckart  {Hawaiian  Sugar 
Planters'  Sta.  Rpt.  1904,  pp.  37-41). — Previous  results  along  this  line  have  been  noted 
(E.  S.  R.,  15,  p.  960).  The  experiments  are  described  and  the  results  given  in  tables. 
It  is  concluded  from  the  observations  that  lime  is  potent  in  modifying  the  delete- 
rious effect  of  saline  irrigation  on  the  growth  of  cane. 

The  use  of  ground  coral  and  gypsum  in  quantities  furnishing  2  tons  of  lime  per 
acre  resulted  in  a  gain  of  sugar  amounting  to  46  per  cent  where  the  irrigation  water 
contained  200  grains  of  salt  per  gallon.  A  gain  of  88.1  per  cent  of  sugar  is  reported 
as  being  obtained  by  a  5-in.  irrigation  every  eighth  watering,  and  it  is  believed  that 
77  per  cent  of  this  gain  is  attributable  to  the  leaching  of  salt  accumulations  from  the 
soil  by  this  heavy  application  of  water. 

Tobacco  investigations — preliminary  report,  E.  P.  Sandsten  (  Wisconsin  Sta. 
Rpt.  1904,  pp.  243-251,  Jigs.  3). — A  report  is  given  on  work  in  the  improvement  of 
Wisconsin  tobacco  seed  and  on  fertilizer  experiments.  In  order  to  improve  the 
quality  and  yielding  capacity,  and  to  obtain  early  maturity,  a  strain  of  Wisconsin- 
grown  Connecticut  Havana  seed-leaf  was  selected  and  an  acre  was  planted  for  seed 
production.  Only  the  plants  presenting  the  highest  type  were  allowed  to  mature, 
and  the  seed  obtained  was  distributed  to  growers  with  satisfactory  results.  This 
season  the  result  of  the  previous  year's  selection  was  shown  on  2  acres  of  tobacco 
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grown  from  selected  seed,  the  stand  being  very  even  and  the  plants  typical  in  all 
respects.     The  seed  from  these  2  acres  is  again  to  be  distributed. 

Fertilizer  experiments  were  conducted  during  the  season  on  two  farms.  The  land 
on  one  of  the  farms  had  been  heavily  fertilized  with  barnyard  manure  for  several 
years,  and  here  there  was  a  gain  of  only  320  lbs.,  or  28.5  per  cent,  in  the  yield  of  leaf 
from  the  use  of  150  lbs.  each  of  nitrate  of  soda,  sulphate  of  potash,  and  acid  bone,  as 
compared  with  10  tons  of  barnyard  manure  per  acre.  <  >n  the  second  farm  commer- 
cial fertilizers  showed  a  distinct  gain  in  every  case  over  the  barnyard  manure,  the 
greatest  increase,  amounting  to  437  lbs.,  or  nearly  46  per  cent,  being  obtained  on  a 
plat  receiving  200  lbs.  of  dried  blood  per  acre. 

These  results  are  not  considered  as  conclusive,  but  are  believed  to  indicate  that 
commercial  fertilizers  can  be  used  with  profit  in  tobacco  culture  on  some  soils.  The 
experiments  also  served  to  point  out  the  lack  of  certain  plant  food  elements,  the 
results  of  the  second  farm  show  [ng  plainly  the  great  benefit  derived  from  supplying 
nitrogen  to  that  particular  soil. 

Experiments  are  also  in  progress  with  hairy  vetch  as  a  cover  crop  for  maintaining 
the  fertility  of  tobacco  lands.  The  vetch  was  sown  the  last  week  of  July  at  the  time 
of  the  last  cultivation,  and  made  a  good  growth.  The  experimental  work  in  grow- 
ing Sumatra  tobacco  under  cover  in  Wisconsin  is  briefly  noted,  but  the  final  results 
are  to  be  published  later. 

Opportunities  for  the  production  of  cigar-leaf  tobacco  in  East  Texas  and 
Alabama,  31.  Whitney  (U.  S.  Dept.  Agr.,  Bureau  of  Sails  ('in-.  i.'u  pp.  4). — This 
circular  reports  briefly  surveys  of  soils  in  Texas  and  other  southern  States,  and  a 
study  of  the  relations  of  the  quality  of  the  leaf  to  the  soil  producing  it. 

It  was  found  that  upon  a  reddish  or  grayish  sandy  loam  with  a  red  clay  subsoil, 
designated  as  Orangeburg  sandy  loam,  a  leaf  much  finer  in  aroma  than  the  leaf 
grown  on  other  soil  types  in  the  area  was  produced.  This  type  of  soil  was  found  in 
different  counties  of  Texas  and  in  Alabama,  South  Carolina,  Georgia,  Florida,  Mis- 
sissippi, and  Louisiana.  In  L903  and  1904  experimental  crops  of  tobacco  were  grown 
on  the  Orangeburg  soils  in  several  localities  of  Texas  and  in  Alabama  and  South 
Carolina  with  promising  results. 

Report  on  turnip  experiments,  1903-4,  J.  Hendrick  and  R.  B.  Greig  {Aber- 
deen and  North  of  Scotland  Col.  Agr.  Bui.  1,  pp.  47). — The  experiments  conducted  on 
5  farms  included  fertilizer  tests,  chemical  and  mechanical  analyses  of  soils,  and  a 
comparison  of  varieties  with  reference  to  their  yielding  capacity  and  composition. 

The  average  results  on  4  farms  showed  that  phosphoric  acid  was  of  predominating 
importance,  but  that  the  value  of  potash  for  turnips  was  not  so  clearly  indicated. 
Basic  slag,  bone  meal,  and  ground  mineral  phosphate  were  less  effective  than  super- 
phosphate, decreasing  in  value  in  the  order  mentioned.  Commercial  fertilizers  given 
in  addition  to  an  application  of  15  tons  of  barnyard  manure  per  acre  did  not  prove 
profitable,  and  neither  did  the  use  of  20  tons  of  manure  alone,  as  compared  with  15 
tons,  pay  for  itself  in  the  first  year. 

The  application  of  ground  lime  gave  an  average  decrease  of  6  cwt.  per  acre.  On 
one  of  the  farms  poor  in  available  lime  the  use  of  the  ground  lime  increased  the  crop 
by  nearly  50  cwt.  per  acre.  It  is  stated  that  in  order  to  benefit  turnips  lime  must 
be  thoroughly  worked  into  the  soil  several  months  before  drilling  the  seed.  The 
largest  profits  in  the  entire  series  of  experiments  were  obtained  from  an  application 
consisting  of  \\  cwt.  of  nitrate  of  soda,  4]  cwt.  of  superphosphate,  and  §  cwt.  of 
sulphate  of  potash  per  acre;  and  the  same  application  without  the  nitrate  of  soda 
gave  returns  almost  as  good. 

Five  varieties  of  yellow  turnips  contained  on  an  average  8.77  per  cent  of  solids  and 
4.05  per  cent  of  sugar,  and  7  varieties  of  swedes,  10.26  per  cent  solids  and  5.12  per- 
cent sugar.  Among  these  12  varieties  Sittyton  Purple  Top  stood  first  in  the  produc- 
tion of  dry  matter,  with  a  yield  of  2  tons  3  cwt.  30  lbs.  per  acre. 
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In  another  experiment  the  cropping  rapacity  of  a  number  of  varieties  was  com- 
pared. Among  12  varieties  of  swedes  Webb  Imperial  and  Sutton  Magnum  Bonum 
stood  first,  with  yields  of  20  tons  1}  cwt.  and  20.  tons  50  lbs.,  respectively,  and  among 
4  varieties  of  yellow  turnips  Challenger  and  Sittyton  Purple  Top,  with  24  tons  2f 
cwt.,  and  23  tons  2J  cwt.,  respectively.  The  12  varieties  of  swedes  contained  on  an 
average  10.94  per  cent  of  dry  matter  and  7.44  per  cent  of  sugar.  The  results  of 
chemical  and  physical  analyses  of  the  soils  are  shown  in  a  table. 

Wheat  raising  on  the  plains,  J.  E.  Payne  (Colorado  Sta.  Bui.  89,  pp.  25-30). — 
The  history  and  development  of  wheat  culture  in  eastern  Colorado  are  reviewed  and 
the  methods  of  soil  preparation  and  seeding  are  described.  Notes  are  also  given  on 
the  use  of  the  straw  and  the  magnitude  of  the  wheat-growing  industry  on  the  plains. 

Analysis  of  wheat  grown  under  irrigation,  F.  W.  Traphagen  (Montana  Sla. 
Rpt.  1903,  pp.  35-37). — Analyses  of  wheat  were  made  to  determine  the  influence  of 
irrigation  upon  the  composition.  The  results  indicate  that  under  ordinarily  care- 
ful irrigation  the  protein  content  is  not  appreciably  reduced,  and  that  under  careful 
irrigation  it  may  be  actually  increased.  The  data  are  given  in  tabular  form.  In 
addition,  analyses  of  barley,  clover,  alfalfa,  Canada  field  pea,  and  flour  are  also 
reported. 

Studies  on  the  development  of  the  wheat  and  rye  plant,  B.  ScnuLZE  (Landw. 
Jahrb.,  33  (1904),  No.  3, pp.  405-441). — After  6  months  of  winter  growth  rye  plants 
weighed  over  12  times  as  much  as  they  did  at  the  beginning  of  the  period  in  N<  >vember. 
The  dry  matter  during  this  period  increased  slightly  more  than  the  Mater  content. 

Among  the  substances  elaborated  during  the  winter  the  nitrogen-free  substances 
ranked  first.  The  percentage  of  these  substances  in  the  dry  matter  of  the  plant  was 
considerably  higher  in  the  spring  than  in  the  fall.  The  increase  in  mineral  con- 
stituents during  this  time  remained  nearly  parallel  with  the  increase  in  dry  matter. 
Nitrogen  assimilation  was  carried  on  at  a  lower  rate,  so  that  the  percentage  of  nitrogen 
in  the  dry  matter  wras  lower  in  the  spring  than  in  the  fall. 

The  relation  of  proteid  and  amid  sul (stances  in  the  fall  and  the  spring  was  about 
the  same.  Practically  the  whole  supply  of  amids  in  the  roots  passed  into  the  upper 
part  of  the  plant  during  the  winter.  The  elaboration  of  material  within  the  plant 
was  most  active  during  the  interval  from  heading  to  blossoming.  Under  the  present 
conditions  this  interval  consisted  of  28  days,  during  which  more  than  60  per  cent  of 
the  dry  matter  present  at  blossoming  had  been  elaborated.  Apparently  no  assimila- 
tion of  nitrogen,  phosphoric  acid,  potash,  and  sulphur  took  place  after  the  heading  of 
the  plants.  In  the  newly  elaborated  material  for  this  period  the  carbohydrates  again 
ranked  first. 

Of  the  total  increase  in  dry  matter,  amounting  to  about  157  gm.  for  100  plants, 
approximately  130  gm.  or  83  per  cent  consisted  of  nitrogen-free  extract  and  crude 
fiber.  The  supply  of  amid  substances  and  fat  was  greatest  at  the  time  of  heading. 
The  proteids  increased  rapidly  during  this  period  and  considerable  quantities  of  ash 
constituents  were  also  taken  up.  The  moisture  content  reached  its  height  when  the 
plants  were  heading. 

From  heading  until  blossoming  the  100  plants  showed  a  gain  of  63  gm.  in  dry  matter, 
consisting  practically  all  of  nitrogen-free  substance,  including  crude  fiber.  Some 
proteid  substance  was  built  up  from  amids,  and  a  small  quantity  of  lime  and  mag- 
nesia was  also  taken  up.  The  assimilation  of  carbon  and  the  translocation  of  sub- 
stances to  the  growing  parts  are  considered  the  principal  activities  of  the  plant 
organism  during  this  period.  It  is  believed  that  after  blossoming  the  rye  plant  is 
not  at  any  time  very  active  in  withdrawing  plant  food  from  the  soil.  The  translocation 
of  substance  consisted  in  the  movement  of  amids  and  mineral  substances  from  the 
roots  to  the  parts  above  ground,  the  amids  being  there  largely  replaced  by  proteid 
substances.  The  readily  soluble  alkali  sulphates  and  phosphates  moved  fastest,  as 
the  comparatively  heavy  content  of  these  substances  in  the  developing  heads  of  rye 
would  go  to  show. 
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The  distribution  of  water  was  quite  uniform  in  all  parts  of  the  plant  up  to  the  time 
of  heading,  when  the  percentage  of  moisture  in  the  part  above  ground  began  to  fall 
below  that  of  the  root  system.  The  water  content  of  the  entire  plant,  however, 
decreases  from  the  beginning  of  growth  in  the  fall,  the  rate  of  decrease  being  very 
low  until  spring,  when  the  reduction  goes  on  more  rapidly  as  the  plant  develops. 
During  the  progress  of  growth  the  percentage  of  dry  matter,  nitrogen-free  extract, 
and  crude  fiber  increases,  while  the  percentage  of  water,  nitrogen,  proteid  substances, 
am  ids,  fat,  and  ash  decreases. 

In  the  corresponding  experiments  with  wheat  it  was  found  that  100  plants  on 
April  22  weighed  (3^  times  as  much  as  they  had  weighed  at  the  end  of  October.  The 
increase  in  weight  was  equally  divided  between  dry  matter  and  water,  and  was  greater 
in  the  part  of  the  plant  above  ground  than  in  the  roots.  The  percentage  of  nitrogen- 
free  extract  and  crude  fiber  was  much  higher  in  the  spring  than  in  the  fall,  and  con- 
sequently these  substances  took  part  in  increasing  the  weight  of  the  plant.  The 
mineral  constituents  also  showed  an  increase  corresponding  to  the  increase  in  dry 
matter.  The  assimilation  of  nitrogen  did  not  keep  pace  with  the  production  of  dry 
matter.  The  nitrogen  taken  up  was  used  more  extensively  in  the  formation  of  pro- 
teids  than  of  amids.  During  this  period  the  amid  supply  of  the  roots  moved  into  the 
portions  above  ground. 

From  the  beginning  of  further  development  in  the  spring  until  the  heads  appeared,  a 
period  of  55  days,  assimilation  of  plant  food  was  carried  on  very  actively.  Eighty 
per  cent  of  the  dry  matter  elaborated  during  this  period  consisted  of  nitrogen-free 
extract  and  crude  fiber.  The  amids  were  transferred  from  the  roots  to  the  upper 
portion  of  the  plant,  where  they  were  transformed  into  proteid  substances.  The 
mineral  substances  were  translocated  in  the  same  manner. 

After  the  amids  have  been  removed  the  roots  of  both  wheat  and  rye  seem  to  act 
during  winter  as  storehouses  of  nitrogen-free  substances.  The  heads  in  the  early 
stage  of  their  formation  were  relatively  rich  in  nitrogen  compounds,  especially  amids, 
and  in  readily  soluble  potassium  phosphate.  In  the  spring  the  roots  contained  a 
little  less  moisture  than  in  the  fall  and  the  reduction  of  the  moisture  content  of  the 
plant  in  its  relation  to  dry  matter  began  with  growth  in  the  spring.  As  in  the 
case  of  rye,  a  percentage  increase  occurred  only  in  the  dry  matter,  the  nitrogen-free 
extract,  and  crude  fiber,  while  the  percentage  of  ash  and  of  sulphuric  acid,  lime,  and 
magnesia  in  the  dry  matter  remained  constant.  All  other  constituents  decreased  in 
percentage  content  as  the  plant  developed. 

In  comparing  the  results  with  the  two  crops  it  was  found  that  at  the  close  of  winter 
the  rye  had  taken  up  almost  one-half  of  its  nitrogen  content,  while  wheat  took  up 
most  of  its  nitrogen  from  the  end  of  April  to  the  time  the  kernels  began  to  form. 
Wheat  continued  to  take  up  nitrogen  when  the  plants  were  heading,  while  rye  no 
longer  took  up  this  element  from  the  soil  at  this  stage.  This  shows  that  rye  should 
be  provided  with  readily  soluble  nitrogen  compounds  during  the  winter,  and  that 
both  cereals  should  be  given  an  abundant  supply  at  the  beginning  of  growth  in  the 
spring.  Phosphoric  acid  was  taken  up  during  the  period  of  intensive  spring  growth 
and  until  the  plants  headed  out,  with  perhaps,  in  the  case  of  wheat,  until  blossoming. 

Potash  was  used  by  both  crops  during  the  winter,  but  the  largest  quantities  of 
this  element  were  used  from  the  beginning  of  growth  in  the  spring  until  the  heads 
appeared.  The  greatest  use  of  potash  was  simultaneous  with  the  most  active  forma- 
tion of  carbohydrates  and  cellular  tissues.  Lime  and  magnesia  were  used  in  only 
small  quantities  by  the  young  plants,  but  the  needs  for  these  substances  increased 
as  the  plants  developed,  and  it  is  believed  that  this  greater  need  is  connected  with 
the  hardening  of  the  tissues. 

The  cereals  in  America,  T.  F.  Hunt  {New  York:  Orange  Judd  Co.;  London: 
Keijun  Paul,  French,  Trubner  &  Co.,  Ltd.,  1904,  pp.  4&1,  pi.  1,  figs.  149).— This  book, 
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intended  for  the  general  reader  and  the  agricultural  student,  is  a  treatise  on  the 
cereal  crops,  principally  with  reference  to  their  American  environment. 

The  purpose  of  the  work  is  to  present  "a  fairly  comprehensive,  although  concise, 
statement  of  experimental  results  as  well  as  of  farm  methods  relating  to  the  cereals 
in  America."  The  crops  discussed  are  wheat,  maize,  oats,  barley,  rye,  rice,  sorghum, 
and  buckwheat,  several  chapters,  as  a  rule,  being  devoted  to  each  one.  The  different 
topics  treated  under  each  crop  are  structure;  composition;  botanical  relations;  classi- 
fication and  improvements  of  varieties;  climate;  the  soil  and  its  amendments;  cul- 
tural methods;  weeds,  fungus  diseases,  and  insect  enemies;  harvesting  and  preserva- 
tion; uses  and  preparation  for  use;  production  and  marketing;  and  history. 

Examining-  and  grading  grains,  T.  L.  Lyon  and  PL  G.  Montgomery  (  Nebraska: 
Authors,  1904,  pp.  64,  figs.  16). — The  classification  of  species  and  varieties,  a  descrip- 
tion of  characters  with  outlines  for  the  same,  and  an  enumeration  and  discussion  of 
points  to  be  observed  in  grading  and  judging,  are  given  for  wheat,  corn,  oats,  and 
barley.  An  outline  for  use  in  studying  the  common  cultivated  grasses,  hay  and  straw- 
inspection  rules,  and  grain  weights  per  bushel  for  56  different  farm  crops  are  also 
presented. 

Methods  of  cereal  breeding  in  Kansas,  II.  F.  Roberts  (Hort.  Soc.  Nor  York 
Mem.,  1  (1902),  pp.  179-183). — This  paper  deals  mainly  with  the  work  of  breeding 
corn  and  wheat  at  the  Kansas  Experiment  Station.  The  experiments  have  now  also 
been  extended  to  cover  rye,  oats,  barley,  Kafir  corn,  soy  beans,  and  cowpeas. 

HORTICULTURE. 

Report  of  the  horticultural  department,  J.  Troupe  (Indiana  Sin.  Rpt.  1904, 
pp.  16-18). — A  review  is  given  of  the  work  of  the  department  during  the  year,  with 
the  results  of  some  experiments  in  grafting  and  in  forcing  vegetables.  In  an  experi- 
ment to  determine  the  reciprocal  action  of  scion  and  stock,  scions  of  Yellow  Trans- 
parent apple  were  inserted  into  branches  of  the  wild  crab.  After  fruit  spurs  were 
formed  on  the  Yellow  Transparent  scion,  all  the  leaves  from  the  scion  were  removed 
so  that  all  of  the  sap  was  elaborated  by  the  leaves  of  the  wild  crab.  "At  the  same 
time  a  scion  of  the  same  Yellow  Transparent  tree  was  inserted  into  a  twig  of  the 
same  branch  and  allowed  to  form  its  own  leaves."  The  fruit  produced  on  the  scions 
thus  treated  was  practically  alike  in  size,  color,  and  flavor,  and  in  both  instances  the 
fruit  was  clearly  Yellow  Transparent. 

Experiments  in  grafting  apple  on  whole  or  piece  loots  have  now  been  under  way  at 
the  station  for  a  number  of  years.  Some  of  the  trees  have  borne  fruit.  Up  to  the 
present  time  it  is  difficult  to  detect  any  difference  in  the  size  of  the  different  trees 
treated.  "It  seems  to  be  practically  settled  that  each  variety  will  form  its  own  root 
system  regardless  of  the  length  of  root  used  as  a  starter." 

In  some  tomato  forcing  experiments  a  test  was  made  of  the  relative  value  of  sub 
v.  surface  irrigation,  and  also  garden  soil  v.  light  sand.  The  three  varieties,  Burpee 
Combination,  Success,  and  Stone,  were  used.  The  results  obtained  are  given  in  con- 
densed form.  The  heaviest  yields  in  every  case  but  one  was  produced  by  subirriga- 
tion.  The  variety  Combination  produced  more  fruits  by  surface  irrigation,  but  the 
average  weight  was  less  than  by  subirrigation. 

"The  yield  in  sand  was  less  in  every  case,  and  the  weight  below  those  in  garden 
soil."  Fruit  ripened  about  a  week  earlier  on  the  surface-irrigated  plats  than  on  the 
subirrigated  [flats. 

The  variety  Success  was  pollenized  with  pollen  obtained  from  itself  and  from 
Combination  and  from  Stone.  The  yield  of  Success  when  pollenized  by  itself  was 
187  fruits;  when  pollenized  by  Combination,  149  fruits,  and  when  pollenized  by  Stone, 
196  fruits.  The  fruits  were  of  practically  equal  size  in  all  cases.  The  results  indi- 
cated that  success  in  tomato  forcing  may  be  governed  to  a  considerable  extent  by 
the  variety  of  pollen  used  in  cross  fertilization. 
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Horticultural  department,  R.  W.  Fis,hek  (Montana  Sta.  Rpt.  1903,  pp.  58-68). — 
A  summary  is  given  <>f  the  work  of  the  year,  with  data  as  to  the  yields  of  a  number 
of  varieties  of  vegetables  and  apples.  The  last  spring  frost  occurred  at  the  station 
May  24,  and  the  first  fall  frost  September  11.  The  frost  of  September  11  did  con- 
siderable damage  to  all  tender  vegetables.  Cultivated  plums  were  materially  dam- 
aged, although  wild  plums  and  apples  were  not  affected  to  any  appreciable  extent. 

The  average  yields  of  a  number  of  varieties  of  apples  for  two  years  indieate  the 
varieties  Wealthy,  Yellow  Transparent,  Okabena,  Hibernal,  and  Duchess,  in  the  order 
named,  as  the  heaviest  yielders.  With  crab  apples,  Transcendent  heads  the  list,  the 
yield  being  nearly  three  times  greater  than  that  of  its  nearest  competitor,  the  Orange 
variety.  Orchard  experiments  at  the  station  indicates  that  trees  should  not  be  set 
closer  than  20  ft.  apart  in  that  region. 

Lima  beans  have  uniformly  failed  at  the  station.  The  yields  of  44  varieties  of  bush 
beans  are  recorded.  The  heaviest  yielding  varieties  in  order  were  White  Seeded 
Wax,  Davis  Wax,  and  Long  Yellow  Six  Weeks.  Succession  has  proved  the  best 
early  variety  of  cabbage,  and  Late  Stonehead  and  Danish  Round  Head  the  best  late 
varieties.  With  cauliflower,  the  Best  Early  variety  was  ready  for  use  about  one  week 
before  Dry  Weather.  Early  White  Cob  Cory  has  proved  the  best  variety  of  sweet 
corn  tested  at  the  station.  It  matured  a  full  crop,  while  Cosmopolitan  matured  about 
30  percent,  and  Crosby  Early  50  per  cent  of  a  full  crop.  With  beets,  Improved 
Blood  Turnip  gave  the  earliest  and  largest  yield  of  a  number  of  varieties  tested. 
Thorburn  New  Everbearing  was  the  earliest  and  best  pickling  cucumber  grown. 

A  test  of  transplanted  v.  field-sown  onions  showed  an  average  yield  of  13,939  lbs. 
per  acre  for  the  field-sown  onions,  and  32,334  lbs.  per  acre  for  the  transplanted 
onions.  The  author  is  of  the  opinion  that  it  does  not  take  any  more  labor  to  trans- 
plant seedlings  from  a  flat  or  hotbed  than  it  does  to  thin  field-sown  plants.  The 
yields  obtained  with  a  number  of  varieties  of  onions  are  tabulated.  Twelve  varieties 
of  tomatoes  were  grown.  The  station  experiments  with  this  crop  indicate  that  the 
most  ripe  fruits  can  be  obtained  by  planting  on  moderately  heavy  clay  soil.  By 
frequent  cultivation  and  the  use  of  plenty  of  water  early  in  the  season,  the  plants  can 
be  forced  into  early  growth;  and  by  the  withdrawing  of  these  later  in  the  season  the 
fruits  can  lie  induced  to  mature  earlier  than  they  otherwise  would. 

Report  of  the  horticulturist,  G.  C.  Butz  and  J.  P.  Pillsbury  (Pennsylvania  Sta. 
Rpt.  190.3,  pp.  183-214,  pis.  3,  figs.  3). — A  general  review  of  the  work  of  the  year, 
with  a  detailed  account  of  an  experiment  in  ginseng  culture  and  a  record  of  the  yields 
of  a  number  of  varieties  of  strawberries,  raspberries,  blackberries,  currants,  and 
gooseberries.  The  article  on  ginseng  is  practically  a  reprint  of  Bulletin  62  of  the  sta- 
tion (E.  S.  R.,  14,  p.  861),  some  further  notes  and  illustrations  being  given  on  how 
the  ginseng  plant  gets  out  of  the  seed. 

The  tabular  matter  relating  to  strawberries  shows  the  date  of  flowering  of  the  dif- 
ferent varieties,  first  and  last  ripe  fruit,  tendency  to  disease,  vigor,  tendency  to  form 
runners,  date  of  largest  picking,  and  the  relative  yields  when  grown  in  hills  and  in 
matted  rows.  The  fruit  averaged  .37  gm.  larger  when  grown  in  hills  than  when 
grown  in  matted  rows.  Descriptions  are  given  of  29  varieties  of  strawberries,  16  of 
raspberries,  and  5  of  gooseberries. 

Some  experiments  of  Luther  Burbank,  D.  S.  Jordan  (Pop.  Sri.  Mo.,  Oil  (1905), 
No.  3,  pp.  201-225,  figs.  21). — An  illustrated  account  is  given  of  a  large  number  of 
flower,  fruit,  nut,  grass,  and  grain  creations  of  Luther  Burbank,  during  recent  years, 
with  extensive  notes  on  Mr.  Burbank's  views  concerning  the  methods  and  philosi  >phy 
of  hybridizing. 

Mr.  Burbank  believes  that  "mutations  can  be  produced  at  will  by  any  of  the 
various  means  which  disturb  the  habits  of  the  plant."  Variations  can  usually  be 
lixed  in  5  or  6  generations,  and  sometimes  at  once.  "There  is  no  evidence  of  any 
limit  in  the  production  of  variation  through  artificial  selection,  especially  if  preceded 


774  EXPERIMENT    STATION    RECORD. 

by  crossing.  .  .  .  By  crossing  different  species  we  can  form  more  variations  and 
mutations  in  half  a  dozen  generations  than  will  be  developed  by  ordinary  variation 
in  a  hundred  or  even  a  thousand  generations.  .  .  . 

"  The  evolution  of  species  is  largely  dependent  on  (Tossing  the  variations  contained 
within  it.  Forms  too  closely  bred  soon  run  out,  because  generally  only  by  crossing 
docs  variation  appear.  It  is  of  great  advantage  to  have  the  parents  a  certain  distance 
apart  in  their  hereditary  tendencies.  If  too  close  together,  there  is  not  range  enough 
of  variety.  If  too  far  apart,  the  developed  forms  are  unfitted  for  existence,  because 
too  unstable.  Correlated  changes  work  together  to  produce  the  effect  of  muta- 
tions. .  .  .  Radical  changes  of  environment  for  a  series  of  generations  will  produce 
a  tendency  to  sport,  but  hybridization  will  bring  it  about  far  more  abruptly  and,  for 
practical  plant  or  animal  breeding  or  for  scientific  study  of  all  these  variations,  far 
more  satisfactorily." 

Mr.  Burbank  has  produced  a  number  of  species  by  hybridization  which  he  believes 
to  be  as  good  as  nature  itself  has  produced.  It  is  asserted  that  there  is  a  close  anal- 
ogy between  hybridization  and  grafting.  An  instance  is  cited  in  which  Promts  myro- 
balana  var.  pissardi  was  imported  from  France  and  grafted  on  the  Kelsey  plum,  n 
variety  of  Prunus  triflora.  The  graft  did  not  bloom,  but  its  presence  on  the  tree 
brought  about  a  cross  between  the  two  species.  Many  hundred  descendants  of  this 
cross  are  now  living. 

In  one  sense  hybridization  is  believed  to  he  only  a  mode  of  grafting.  A  diagram 
is  given  showing  the  zone  of  life  and  parallelism  of  results  in  crossing  and  grafting. 
Mendel's  law  which  holds  good  for  the  tribe  of  peas  has  not  been  found  to  be  gener- 
ally true  so  far  as  Mr.  Burbank's  experiments  go. 

The  results  of  crossing  are  sometimes  very  simple,  and  at  other  times  are  so  com- 
plicated that  to  follow  them  requires  the  highest  skill,  and  even  then  may  be  utterly 
impossible. 

An  instance  is  cited  in  which  a  Siberian  Rubus  (A',  cratsegifolius)  was  crossed  with 
a  California  blackberry  (R.  vitifolius).  Some  of  the  hybrids  obtained  combine  the 
best  qualities  of  both  fruits,  and  out  of  over  5,000  second  generation  seedling  every 
one  has  proved  true  to  seed.  A  hybrid  red  poppy  was  obtained  by  uniting  the 
opium  poppy  with  the  oriental  poppy.  The  second  generation  hybrids  thus  obtained 
all  prove  perennials,  and  blossom  every  day  in  the  year,  while  the  parents  are  annu- 
als and  blossom  only  for  a  few  weeks.  The  hybrid  poppy  produces  no  seed.  New 
spineless  cacti  for  stock-feeding  purposes  have  been  secured  by  crossing  together  5 
species  of  Opuntia. 

It  is  stated  that  crosses  are  sometimes  more  vigorous  than  their  parent,  and  at 
other  times  the  reverse  is  true.  A  peach-almond  cross  is  cited,  in  which  the  hybrid 
produced  a  tree  ten  times  as  large  as  either  parent  of  the  same  age. 

Heredity,  L.  Burbank  (Amer.  Florht,  24  {1905),  No.  S7~J,  pp.  149,  150).— A.  paper 
presented  at  the  meeting  of  the  American  Breeders'  Association,  held  at  Champaign, 
111.,  February  1-3. 

Heredity  is  defined  as  "the  sum  of  all  the  effects  of  all  the  environments  of  all 
past  generations  on  the  responsive  ever-moving  life  forces."  Crossing  is  stated  as 
the  grand  principal  cause  of  all  the  species  and  varieties  of  earth,  sea,  and  air.  Rel- 
ative to  the  formation  of  acquired  characters,  the  author  states  that  "similar  envi- 
ronments produce  similar  results  on  the  life  forces,  even  with  the  most  distantly 
related  plants  or  animals.  This  fact  alone  should  be  proof  enough,  if  proof  were  still 
needed,  that  acquired  characters  are  transmitted." 

The  parallelism  of  grafting  and  hybridizing  is  pointed  out.  "Grafting  or  budding 
may  be  called  a  bio-meehanico-chemieal  combination.  While  crossing  by  seed  is 
more  of  a  bio-chemical  union,  yet  this  last  union  is  often  more  truly  mechanical  than 
chemical  as  in  the  case  of  a  mosaic  union,  which  is  not  unusual  when  the  cross  is 
too  abrupt.     In  fact,  every  gradation  from  a  purely  mechanical  union  to  one  of  per- 
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feet  ehemieal  blend  is  a  common  everyday  occurrence  with  those  who  have  carried 
out  field  experiments  on  a  broad  and  comprehensive  scale." 

Free  distribution  of  experiment  station  seeds,  P>.  D.  Halsted  (New  Jersey 
Stas.  Bui.  179,  pp.  18,  ph.  4,  fig-  !)■ — Five  vegetables  originated  by  the  station  have 

become  well  enough  established  to  be  sent  out  to  farmers.  These  are  the  Station 
Bush  Lima  bean,  Kelsey  Lush  Lima  bean,  the  Station  Yellow  tomato,  the  Jersey 
Belle  eggplant,  and  the  Voorhees  Bed  sweet  corn.  These  are  described  and  illus- 
trated. In  addition  the  station  is  sending  out  :■!  other  kinds  of  corn  for  testing  in  the 
State.  Notes  from  farmers  who  have  grown  the  Voorhees  Led  sweet  corn  are 
included.  The  origin  and  characteristics  of  the  different  vegetables  originated  at 
the  station  have  been  noted  from  its  earlier  bulletins  and  reports  (E.  S.  R.,  16,  p. 
404). 

Forcing  beans,  C.  A.  Vai.le.to  |  Wisconsin  sin.  Rpt,  W04,  j'j>.  261-270,  figs.  4). — 
The  results  are  given  of  experiments  in  growing  beans  under  glass.  The  author  con- 
siders that  there  is  no  advantage  in  starting  beans  in  pots,  as  is  often  advised.  It  is 
rather  a  waste  of  time  and  labor.  Letter  results  were  secured  when  beans  were 
planted  in  hills  about  1  ft.  apart  each  way,  than  when  planted  about  .'!  in.  apart  in 
drills  30  in.  apart.  Much  better  results  were  secured  when  they  were  thinned  to 
stand  IS  in.  apart  in  the  row  than  when  they  were  left  unthinned. 

The  yield  of  beans  was  increased  about  three  times  by  the  use  of  complete  com- 
mercial fertilizers.  Two  varieties  of  beans  were  grown,  Ne  Plus  Ultra  and  Golden 
Eyed  Wax,  the  former  of  which  was  much  the  more  productive.  Tobacco  smoke 
used  for  fumigation  was  found  to  seriously  injure  the  plants.  The  white  fly  (Aleurodes 
vaporium)  was  easily  controlled  by  fumigating  with  hydrocyanic-acid  gas,  using  10 
oz.  of  potassium  cyanid  for  about  6,000  cu.  ft.  of  space.  It  is  believed  that  nothing 
is  gained  by  giving  the  plants  too  much  heat,  for  while  they  come  to  maturity  a  little 
earlier  the  yield  ismuch  less  than  where  the  temperature  is  lower.  About  50  to  60°  F. 
at  night  and  70°  F.  in  the  day  time  are  believed  to  be  about  the  right  temperatures. 

Forcing  tomatoes,  W.  J.  Green  and  C.  W.  W.\n>  (  Ohio  Sta.  Bui.  153,  /■/>.  77, 
figs.  IS). — The  station  has  not  found  it  profitable  to  grow  a  crop  of  tomatoes  in  mid- 
winter in  Ohio.  The  prices  which  can  be  obtained  for  them  are  not  high  enough, 
and  the  quantity  that  can  be  disposed  of  is  too  limited.  The  crop  has  proved  prof- 
itable, however,  as  a  spring  and  early  summer  crop.  At  such  seasons  tomatoes  have 
proved  more  profitable  than  either  lettuce  or  cucumbers  during  the  same  period. 

The  price  received  for  tomatoes  grown  in  the  greenhouse  has  usually  been  consid- 
erably higher  than  the  price  paid  for  southern  tomatoes  in  the  market  at  the  same 
time,  the  quality  being  better  when  allowed  to  ripen  in  the  greenhouse  than  when 
the  tomatoes  were  shipped  in  a  green  state  from  the  South.  Tomatoes  at  the  station 
are  usually  grown  on  raised  benches  with  about  6  in.  of  soil,  since  they  have  been 
found  to  mature  earlier  there  than  in  solid  beds.  The  average  yield  up  to  1903  has 
been  at  the  rate  of  2  lbs.  4  oz.  per  square  foot,  or  9  ll>s.  of  fruit  to  a  plant.  The 
plants  have  usually  been  grown  2  ft.  apart  each  way.  The  price  has  varied  from  5 
to  20  cts.  per  pound,  averaging  about  12  cts.  per  pound.  In  1904  the  first  picking 
was  secured  June  10,  and  up  to  August  1  the  value  of  the  fruit  had  averaged  20 
cts.  per  square  foot. 

An  experiment  was  made  in  subirrigation  v.  surface-watering  tomatoes  in  the 
greenhouse.  In  the  experiment  the  yield  of  fruit  per  square  font  in  the  subirri- 
gated  beds  was  2  lbs.  4i  oz.  The  fruit  had  an  average  size  of  5.9  oz.,  and  the 
amount  of  rot  per  square  foot  was  1.9  oz.  In  the  surface-watered  bed  the  yield  of 
fruit  per  square  foot  was  1  lb.  15  oz.,  the  average  size  of  the  fruit  5  oz.,  and  the 
amount  of  rot  4.7  oz.  per  square  foot.  No  mulch  was  used  in  either  case.  Particu- 
lar attention  was  given  to  supplying  the  amount  of  water  needed  for  the  best  devel- 
opment of  the  plants  in  each  case.  More  water  and  more  time  was  required  to 
surface-water  than  to  subirrigate.     The  authors  state  that  '•mulching  with  strawy 
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manure  accomplishes  the  same  results  as  subirrigation.  It  is  more  beneficial,  how- 
ever, with  surface  than  with  subwatering." 

Two  experiments  are  recorded  in  testing  different  distances  and  methods  of  training 
tomatoes  in  the  greenhouse.  In  the  first  experiment  some  of  the  plants  were  set  a 
foot  apart  each  way  and  trained  to  1  stem.  Others  were  planted  1£  ft.  apart  each 
way  and  trained,  some  to  1  and  some  to  2  stems.  Other  plants  were  set  2  ft.  apart 
each,  way,  and  some  trained  to  1  and  some  to  2  stems.  The  largest  yield  per  square 
foot  of  space  was  obtained  by  setting  plants  1  ft.  apart  each  way  and  training  to  1 
stem.  The  fruit  thus  grown,  however,  was  about  an  ounce  lighter,  on  the  average, 
than  where  the  plants  were  set  at  a  greater  distance.  The  plants  set  1J  ft.  apart  and 
trained  to  2  stems  stood  second  in  yield.  The  lowest  yield  and  the  largest  amount 
of  rot  occurred  where  the  plants  were  set  2  feet  apart  each  way  and  trained  to  2 
stems. 

The  experiment  was  repeated,  using  a  much  greater  amount  of  space,  and  the  two 
varieties  of  tomatoes,  Stone  and  Beauty,  were  grown.  The  yield  of  fruit  on  different 
dates  and  the  total  yield  are  tabulated.  The  results  were  not  quite  uniform  with  the 
2  varieties.  "The  thick  planting  gave  the  best  yield  with  the  Stone,  but  the  result 
was  less  marked  with  Beauty.  Each  variety,  however,  showed  a  marked  advantage 
for  the  thick  planting  over  the  thin,  so  far  as  early  maturing  is  concerned." 

This  is  a  point  of  considerable  importance,  since  the  best  prices  were  secured  with 
the  fruit  early  in  the  season.  Considering  the  matter  from  this  standpoint,  the  close 
planting  was  a  decided  advantage  with  both  varieties.  With  the  Stone  variety  par- 
ticularly, the  early  ripening  was  not  only  marked,  but  the  total  yield  was  much  in 
favor  of  thick  planting.     Further  experiments  along  the  same  line  will  be  made. 

A  test  of  32  varieties  of  tomatoes  was  made  during  the  season,  and  the  data  as  to 
early  and  total  yield  and  average  size  are  recorded  for  each  variety.  Brief  descrip- 
tions are  also  given  for  all  but  5  of  the  varieties.  The  fruit  of  12  varieties  is 
illustrated. 

The  bulletin  contains  directions,  based  upon  the  experiments  at  the  station,  for  the 
care  of  tomatoes  in  the  greenhouse,  on  the  insects  and  diseases  affecting  them,  on 
methods  of  marketing,  and  on  varieties.  It  has  been  found  desirable  to  sow  the 
seeds  in  flats  about  the  first  of  December.  Where  the  time  is  limited,  the  plants 
are  transplanted  from  the  flats  into  2£-in.  pots,  and  later  into  4-in.  pots,  where  they 
remain  until  ready  to  be  planted  in  the  beds.  With  proper  care  they  should  be 
ready  for  bedding  by  the  middle  of  March. 

Coarse  wool  twine  has  been  found  most  satisfactory  as  a  support  on  which  to 
train  the  vines,  and  ratfia  the  most  satisfactory  tying  material.  The  severe  pruning 
which  it  is  necessary  to  give  tomatoes  in  the  greenhouse  sometimes  causes  the  fruit 
spurs  to  send  out  suckers.  These  should  be  removed.  The  white  fly  has  been  the 
most  serious  insect  pest  with  which  the  authors  have  to  contend  in  this  work,  and 
the  leaf  blight  (Cladosporium  fulvum)  the  most  serious  disease.  This  disease  has 
been  controlled  when  Bordeaux  was  used  early  in  the  work.  In  marketing,  the 
fruit  is  carefully  graded  and  sold  in  5-lb.  baskets. 

Culture  of  fruit  trees  in  pots,  J.  Brace  (London:  John  Murray,  1904,  pp.  XII-j- 
110,  ph.  9,  figs.  22).— Popular  directions  for  the  construction  and  furnishing  of  fruit 
houses  and  for  the  culture  of  peaches  and  nectarines,  apricots,  plums,  cherries, 
apples,  pears,  figs,  grapes,  and  mulberries  in  pots.  Chapters  are  also  given  on  fun- 
gus diseases  and  insect  pests  of  these  fruits,  a  calendar  of  operations  in  the  unhealed 
house  in  each  month  of  the  year,  etc.' 

Evaporation  of  water  from  apple  trees  during-  the  winters  of  1902-3  and 
1903-4,  E.  P.  Sandsten  {Wisconsin  Sta.  Rpt.  1904,  PP-  258-260).— -In  order  to 
determine  the  amount  of  evaporation  which  takes  place  from  fruit  trees  in  winter, 
the  author  sawed  off  4  8-year-old  apple  trees  close  to  the  ground  and  placed  them 
in  an  upright  position  in  the  orchard.     The  trees  were  weighed  immediately  after 
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they  were  cut  off,  in  December,  and  from  time  to  time  during  the  winter  until  the 
following  April. 

During  the  winter  season  of  1902-3  the  amount  of  water  lost  was  from  15  to  20  per 
cent  of  the  total  weight  of  the  trees.  The  following  winter,  however,  was  more 
moist,  and  there  was  a  larger  number  of  cloudy  days,  as  a  result  of  which  there  was 
a  loss  of  only  about  2  per  cent  of  the  total  weight  of  the  trees.  The  author  is  of  the 
opinion  that  low  temperature  is  not  the  chief  cause  of  the  winterkilling  of  fruit  trees 
in  Wisconsin.  "Low  temperature  is  not  necessarily  fatal  to  fruit  trees,  providing 
the  rainfall  and  the  humidity  are  sufficiently  great.  Then,  too,  the  condition  of  the 
trees  and  the  amount  of  moisture  in  the  soil  in  the  fall  have  much  to  do  with  the 
question." 

Nomenclature  of  the  apple;  a  catalogue  of  the  known  varieties  referred  to 
in  American  publications  from  1804  to  1904,  W.  H.  Ragan  (  U.  S.  Bept.  Agr., 
Bureau  of  Plant  Industry  Bui.  56,  pp.  S8o). — The  main  purpose  of  this  bulletin  is  to 
bring  together  in  one  comprehensive  volume  all  known  names  that  have  appeared 
in  American  literature  of  the  apple.  The  revised  rules  of  the  American  Pomological 
Society  have  been  followed  in  compiling  the  list.. 

The  list  is  alphabetically  arranged,  and  includes  both  the  leading  names  of  the 
different  varieties  and  the  various  synonyms  under  which  they  are  known.  The 
leading  names  are  in  each  instance  followed  by  citations  of  the  authors  first  using 
them.  The  data  given  in  addition  to  the  name  and  synonyms  of  each  variety  relates 
to  the  origin,  form,  size,  color,  flavor,  quality,  use,  and  season  of  the  fruit,  the  tex- 
ture and  color  of  the  flesh,  etc.  A  bibliography  of  the  literature  consulted,  compris- 
ing 233  papers,  is  appended. 

"It  is  believed  that  this  publication  will  be  especially  useful  in  correcting  and 
simplifying  the  nomenclature  of  the  apple  now  well  known  to  be  in  more  or  less 
confusion,  and  that  it  will  become  a  standard  guide  in  the  naming  of  varieties  in  the 
future.  To  nurserymen  who  should  desire  correct  names  for  their  varieties,  and 
especially  to  originators,  who  would  avoid  the  serious  mistake  of  duplicating  names 
in  bestowing  them  on  their  new  products,  this  list  must  corneas  a  valuable  aid  and 
helper." 

Grass  mulch  for  apple  orchards,  F.  P.  Yergon  (Rural  New-Yorker,  64  (1905), 
No.  2874,  pp-  137,  138,  Jig.  1). — The  author  describes  his  system  of  growing  apples  in 
sod  and  of  mulching  the  trees  with  the  grass  cut  in  the  orchard  or  hauled  in  from 
other  sources.  He  believes  that  this  system  of  apple  growing  is  cheaper  than  culti- 
vation each  season;  the  soil  in  the  orchard  grows  richer,  and  the  color  and  keeping 
quality  of  the  fruit  is  improved.  The  average  production  of  the  author's  16-year-old 
orchard  is  stated  to  be  from  10  to  20  bu.  of  sorted  fruit  per  tree  annually. 

Cover  crops,  E.  P.  Sandsten  (  Wisconsin  Sta.  Rpt.  1904,  pp-  252-257,  figs.  2). — 
The  severe  climate  of  Wisconsin  with  long,  cold,  and  dry  winters  is  very  trying  on 
fruit  trees.  During  the  winter  the  ground  freezes  deeply,  which  prevents  the  roots 
from  absorbing  moisture  to  supply  that  evaporated  by  the  trunk  and  branches  above 
the  ground.  As  a  result  of  this  evaporation  the  bark  of  many  varieties  often  becomes 
shriveled  and  dry. 

In  order  to  determine  the  relative  protective  value  to  the  soil  from  freezing  a  test 
was  made  of  a  number  of  different  cover  crops.  The  depth  to  which  the  ground 
froze  under  these  various  crops  was  as  follows:  In  orchard  under  clean  culture  and 
the  soil  left  unprotected  during  the  winter,  16  in.;  under  cover  crop  of  oats,  8  in.; 
under  cover  crop  of  hairy  vetch,  7.5  in.;  under  cover  crop  of  rape,  15  in.,  and  under 
cover  crop  of  blue  grass  sod,  18  in. 

The  ground  froze  deepest  under  a  cover  of  blue  grass  sod,  while  hairy  vetch  proved 
the  most  efficient  of  the  different  cover  crops  tested  in  protecting  the  ground  from 
frost.  The  author  recommends  hairy  vetch  as  the  best  all  around  plant  for  cover 
crops.     Oats  have  given  good  satisfaction  and  are  recommended  in  preference  to 
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rye.  They  should  be  sown  not  later  than  August  10  in  order  to  obtain  sufficient 
growth  to  catch  and  hol<l  the  snow  during  the  winter. 

From  the  experience  of  two  w  inters,  the  author  is  firmly  of  the  opinion  that  much 
of  the  winterkilling  of  fruit  trees  in  Wisconsin  can  be  prevented  by  the  aid  of  cover 
crops. 

A  side  lig-ht  on  cover  crops,  U.  P.  Hedrick  |  Rural  New  Yorker,  43  (1904),  No. 
2862,  /».  858, figs.  .')■ — An  experiment  was  made  to  determine  the  relationship  between 
various  herbaceous  plants  used  as  cover  crops  and  the  peach.  The  tests  were  made 
in  lii-in.  pots. 

It  was  found  that  when  certain  plants,  like  oats,  blue  Lrrass,  mustard,  and  potatoes, 
were  used  as  cover  crops  for  seedling  peaches,  the  trees  ripened  their  wood  long 
before  there  was  sufficient  frost  to  injure  the  foliage.  When,  however,  such  plants 
as  crimson  clover,  peas,  and  beans  were  used  as  cover  crops,  the  leaves  remained  on 
the  trees  green  and  luxuriant  until  killed  by  severe  Erosf  November  1.  These 
legumes  proved  a  perfect  failure  so  far  as  ripening  the  wood  and  preparing  the  trees 
for  winter  were  concerned. 

An  examination  of  the  root  growth  in  the  various  pots  showed  that  the  root  sys- 
tems of  the  trees  and  the  plants  in  the  first-named  group  were  not  at  all  intimate. 
"The  roots  of  the  2  plants  scarcely  came  in  contact  with  each  other,  but  the  roots  of 
the  clover  and  the  peach  were  so  intermingled  that  they  were  matted  together,  and 
could  not  be  easily  separated." 

The  practical  side  of  the  question  seems  to  be  that  legumes  are  not  good  cover 
crops  when  the  object  is  to  cause  trees  to  ripen  their  wood.  The  author  is  of  the 
opinion  "that  peach  trees  would  suffer  more  in  a  cold  winter  with  a  legume  as  a 
cover  crop  than  without  a  catch  crop  of  any  kind.  The  experience  of  peach  growers 
confirms  this  opinion.  For  a  cover  crop  to  hasten  the  maturity  of  the  tree,  instead 
of  a  legume,  one  of  the  cereals,  as  oats  or  rye,  would  certainly  answer  the  purpose 
much  better." 

Preliminary  report  on  cranberry  investigations,  A.  R.  Wititsox  et  al. 
{Wisconsin  Sta.  Rpt.  1904,  pp.  220-242,  figs.  5). — General  consideration  is  here  given 
to  the  conditions  required  for  cranberry  growing,  the  soils  on  which  they  succeed 
best,  water  supply,  amount  and  kind  of  water  to  be  used,  storage  of  water,  depth  of 
water  in  reservoirs,  loss  of  water  by  seepage  and  evaporation,  location  of  reservoirs, 
size  of  flooding  ditches  and  location  of  reservoir  with  reference  to  planted  ground, 
drainage  of  the  plantation,  protection  from  frost,  weeds  and  methods  of  dealing  with 
them,  cranberry  diseases,  varieties,  and  methods  of  harvesting  and  keeping.  It  is 
proposed  to  publish  a  bulletin  on  this  subject  which  will  take  up  various  agricultural 
phases  more  in  detail. 

Relative  to  soil,  the  author  states  that  peat  soil  is  by  far  the  most  desirable.  An 
experiment  is  noted  in  which  an  attempt  was  made  to  determine  the  effect  of  lime 
carbonate  in  the  water  on  cranberries.  A  thin  layer  of  marl  was  spread  over  part  of 
one  of  the  plats  in  the  early  part  of  the  summer.  Up  to  the  time  of  writing  no 
influence  was  apparent  in  the  growth  of  the  vines  or  yield  of  berries  as  a  result  of 
this  application. 

In  the  construction  or  reservoirs  it  was  found  that  "where  2  cuttings  of  peat  were 
removed  and  the  peat  over  sand  was  thereby  reduced  to  a  thickness  of  from  6  in.  to 
2  ft.,  the  loss  by  seepage  amounted  to  about  .'!  in.  per  day,  when  the  depth  of  the 
water  was  3  ft."  It  is  believed  that  the  loss  of  water  by  evaporation  is  greater 
when  the  reservoir  is  filled  with  vegetation  than  where  only  the  free  water  is 
exposed. 

Preliminary  experiments  in  drainage  indicate  that  when  the  water  is  kept  in  the 
ditches  at  a  depth  of  (i  in.  below  the  surface  of  the  ground  better  results  are  secured 
than  when  the  water  is  level  with  the  surface  of  the  ground  or  held  18  in.  below  it. 
Considering,  however,  the  growth  of  noxious  vegetation,  as  well  as  other  factors,  it 
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is  believed  thai  the  drainage  ditches  should  be  deep  enough  to  allow  the  reduction 
oi  the  ground  water  level  t<>  a  depth  of  L8  in.  to  2  ft.  below  the  surface  of  the  marsh 
proper. 

Relative  to  frost  it  is  stated  that  in  no  month  during  the  year  ran  Wisconsin 
growers  consider  themselves  free  from  this  source  of  danger.  The  authors  found 
that  frost  was  influenced  to  a  remarkable  extenl  by  such  factors  as  tin-  depth  of 
sanding  to  which  the  marsh  lia<l  been  subjected,  the  thickness  of  vegetation,  par- 
ticularly the  moss,  etc.  One  nighl  when  the  temperature  over  the  marsh  showed  a 
genera]  minimum  of  25°,  "small  plats  of  ground  which  were  well  drained  and 
sanded  were  entirely  unaffected  by  the  frost,  while  the  berries  on  adjacent  plats 
which  were  in  a  more  moist  condition  and  nnsanded  were  entirely  destroyed." 

A  list  is  given  of  about  20  species  of  weeds  which  an-  injurious  in  the  cranberry 
marshes  of  Wisconsin,  and  some  suggestions  made  as  to  method-  for  their  eradica- 
tion.    In  regard  to  spagnum  moss  and  wood  moss,  it  is  stated  that  small  applications 

of  common  salt  or  salts  in  commercial  fertilizers  will  help  exterminate  these  weed-. 
Sudden  flooding  of  the  bog  and  drawing  off  the  water  is  also  very  injurious  to  these 
plants. 

The  cranberry  scald  is  mentioned  as  one  of  the  most  serious  diseases  of  cranberries, 
and  the  differences  between  the  character  of  the  disease  iii  eastern  marshes  as  com- 
pared with  Wisconsin  marshes  are  pointed  out.      The  indication-  are  that  the  fungus 

enter-  the  vines  and  lives  there  perennially,  from  which  it  enters  the  henies.  Spray- 
ing experiments  with  Bordeaux  mixture  for  the  control  of  blossom  blight  showed  a 
gain  of  30  bu.  per  acre  over  plats  which  were  unsprayed. 

Berries  are  picked  both  by  hand  and  by  raking,  the  price  varying  from  50  cts.  per 
bushel  by  the  former  method  to  $1.50  to  $2  per  day  by  the  latter.     <  'onsiderable  loss 

occurs  in  raking  the  berries  from  injury  to  the  vines  by  breaking  them  and  tearing 
them  loose,  berries  should  be  fully  matured  when  harvested,  but  not  overripe.  If 
harvested  and  stored  in  a  wet  condition  they  do  not  keep  well.  Artificial  drying 
should  be  resorted  to  if  necessary. 

The  berries  should  be  separated  from  the  debris  which  is  gathered  with  them  as 
soon  after  harvesting  as  possible.  The  notion  that  they  should  be  stored  in  chaff 
and  moss  to  aid  in  coloring  up  is  considered  wrong.  They  color  up  as  well  without 
the  debris  as  w  ith  it.  Not  much  attention  has  been  given  to  the  cold  storage  of  cran- 
berries, but  a  barrel  placed  in  cold  storage  in  the  fall  was  found  to  be  in  good  condi- 
tion the  following  August. 

Varieties  of  strawberries,  W.  .1.  Gheen  and  F.  II.  Ballot  |  Ohio  Sta.  Hoi.  /.:.;, 
pp.  ..".i  68,  figs.  //';.— The  results  are  given  of  tests  during  the  year  of  in  varieties  of 
strawberries  <_'rown  at  the  station.  A  table  shows  the  sex  of  the  different  varieties, 
the   blossoming   period,  period   of   ripening,  yield,  size  of  the  fruits,  and    habit    and 

health  of  the  plant.     Descriptive  note-  are  given  of  a  large  number  of  the  varieties 

tested. 

Studies  in  fruit  drying,  A.  L.  Kniski.v  {Oregon  Sta.  llpi.  190S,  />/>.  jl-JSS).— 
Apples  and  potatoes  were  peeled,  sliced,  and  dried  under  varying  conditions,  and 
the  results  obtained  are  presented  in  tabular  form.  The  essential  features  of  the 
work  consisted  in  dipping  the  apples  and  potatoes  in  salt  solutions  of  different 
strengths  and  noting  the  effects  upon  the  color  and  quality  of  the  dried  product.  The 
slices  varied  from  about  one-eighth  to  three-sixteenths  of  an  imh  in  thickness.  In 
Some  cases  the  slices  were  dried  immediately  without  any  further  treatment.  In 
others  they  were  dropped    into  cold  water  alone,  and   in   still   others  into  dilute  salt 

solutions,  varying  in  strength  from  one-fourth  of  1  per  cent  up  to  2  per  cent. 

The  treatment  with  salt  solutions  was  to  see  if  this  process  would  not  give  a  well 
bleached  product  without  the  use  of  sulphur.  In  tin;  case  of  sliced  apples  when 
the  Strength  of  the  solution  was  I  to  2  per  cent,  the  product  was  very  bright  and 
white.      With  a  lower  percentage  of  salt  in  the  solution  they  were  more  or  less  col- 
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ored.  Dipping  in  cold  water  alone  resulted  in  a  slightly  brighter  colored  product 
than  no  treatment,  l>ut  the  product  was  much  darker  than  that  from  the  salt  treat- 
ment. Practically  the  same  results  were  secured  with  sliced  potatoes,  the  1  and  2 
per  cent  solutions  giving  a  white  and  perfectly  bleached  product. 

Apples  and  potatoes  thus  treated  were  put  away  in  paper  sacks  and  left  in  a  damp 
building  for  some  months.  "The  dried  apples  absorbed  much  moisture  and  had  to 
be  taken  to  a  dry  building,  while  the  potatoes  did  not  have  a  tendency  to  absorb 
moisture  and  remained  dry  and  brittle."  After  10  months'  exposure  to  air  and  light 
the  apples  began  to  darken  in  color,  though  the  potatoes  kept  their  original  bright- 
ness. It  is  believed  that  the  potatoes  would  stand  any  climatic  condition  as  they  do 
not  seem  to  absorb  moisture,  mold,  or  ferment.  When  the  potatoes  were  soaked  in 
cold  water  for  8  to  10  hours  they  resembled  freshly  sliced  raw  potatoes  and  cooked 
very  nearly  as  well  as  when  fresh. 

An  experiment  in  making  Saratoga  chips  by  cooking  the  dried  potatoes  without 
previously  soaking  them  resulted  in  a  failure.  When  the  dried  potatoes  were  first 
soaked  for  8  to  10  hours  and  then  cooked  in  hot  lard  a  very  good  quality  of  Saratoga 
chips  was  produced.  It  is  believed  that  potatoes  thus  preserved,  while  more  bulky, 
make  a  much  more  appetizing  food  than  the  ground  product. 

Canning  and  evaporating  fruit  and  vegetables,  II.  W.  Lawrence  and  B.  C. 
Aston  (Ann.  Rpt.  Dept.  Agr.  New  Zealand,  1904,  pp.  284-291,  pis.  2). — An  account  is 
given  of  the  present  status  of  the  canning  and  evaporating  industry  in  New  Zealand, 
with  the  results  of  analyses  of  a  number  of  samples  of  sulphured  pulp,  showing  the 
percentage  of  sulphur  dioxid  contained  in  them. 

Investigations  were  made  to  ascertain  the  best  method  of  disengaging  the  sulphur 
dioxid  from  the  pulp  when  required  for  jam  making  and  other  purposes.  It  was 
found  that  when  the  sulphured  pulp  was  brought  to  a  boil  in  a  wide-mouthed  vessel 
and  then  kept  constantly  stirred  for  20  to .25  minutes  the  sulphur  was  practically  all 
evolved.     Sugar  was  then  added  and  boiling  continued  for  20  minutes  longer. 

The  jam  made  by  this  method  was  of  an  excellent  bright  color  and  when  cold  very 
stiff  and  firm.  Further  experiments  showed  that  when  sugar  was  added  to  the  pulp 
before  boiling  and  the  mixture  of  pulp  and  sugar  boiled  together  the  sulphur  was 
very  difficult  ta  drive  off  and  even  after  boiling  under  these  conditions  for  an  hour 
or  more  a  considerable  amount  of  sulphur  was  still  present.  The  prolonged  boiling 
with  the  sugar  caused  the  color  of  the  jam  to  deteriorate  considerably.  In  prepar- 
ing fruit,  therefore,  for  shipment  to  England  it  is  believed  that  a  moderate  excess  of 
sulphur  may  be  used,  as  this  is  easy  to  get  rid  of  on  boiling. 

Report  of  the  viticultural  expert,  M.  Bunno  (Agr.  (la:.  New  South  Wales,  15 
(1904),  No.  11,  }>p.  1042-1047)- — In  the  state  vineyard  at  Howlong  it  was  found  that 
the  majority  of  grafted  vines  gave  a  much  heavier  crop  than  those  on  their  own  roots. 

The  nitrate  content  of  different  parts  of  the  grape,  M.  Metelka  (Ztschr. 
Landw.  Versuchsw.  Oesterr.,  7  (1904),  No.  10,  pp.  725-730). — A  series  of  observations  is 
reported  which  show  that  all  of  the  green  parts  of  the  grape  contain  nitrates  at  all 
stages  of  growth.  The  stems  anil  the  skins  of  the  berries  contain  considerably  more 
nitrate  than  the  juice,  which  in  perfectly  ripe  berries  is  almost  entirely  free  from 
nitrate.  The  must  as  usually  prepared,  namely,  by  pressing  the  berries  with  the 
stems,  always  contains  nitrate,  but  this  nitrate  usually  disappears  during  fermenta- 
tion and  is  not  found  in  the  wine.  There  are,  however,  perfectly  pure  natural  wines 
which  contain  appreciable  amounts  of  nitrate. 

History  of  government  tea  culture  in  Java,  J.  A.  van  der  Chi.ts  (  Gescliledenis 
van  de  Gouvemements  Thee-Cultuur  op  Java.  Batavia:  Landsdrukkerij,  190::,  pp.  \III-\- 
604). — This  is  an  exhaustive  account  of  the  work  done  in  the  different  provinces  of 
Java  in  tea  culture  since  the  government  has  been  under  the  control  of  the  Dutch. 
Cultural  methods,  varieties,  and  tea  production  are  discussed  and  statistics  given  of 
,  the  industry. 
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Expedition  to  the  Gold  Coast  to  study  native  methods  of  cacao  and  kola 
culture,  Gruner  (  Tropenpflanzer,  8  {1904),  Nos.  8,  pp.  418-481;  9,  pp.  /.''.'  508;  10, 
pp.  540-559,  figs.  ■',  1.  An  account  of  methods  observed  in  the  culture  ami  marketing 
of  cacao,  kola,  ami  rubber  plants  by  natives  of  the  <  told  (  oast. 

Walnuts  as  grown  and  handled  in  France,  A.  (I.  Freeman  (  Pacific  Fruit  World, 
18(1904),  No.  7,  i>.  8).— An  account  of  the  culture  of  walnuts  in  the  vicinit)  of 
Grenoble,  France,  with  a  comparison  of  the  methods  observed  in  California  in  the 
cultivation  of  this  nut.  The  favorite  variety  grown  in  Grenoble  is  the  Mayette. 
The  nuts  of  this  variety  are  well  tilled  even  under  adverse  circumstances,  and  the 
meat  is  always  white. 

Two  other  varieties  of  commercial  importance  are  the  Franquette  ami  the  Parisian. 
The  average  crop  for  this  section  is  about  2,000  tons  each  season,  of  which  one-half 
is  of  the  Mayette  variety. 

A  model  walnut  orchard  (California  Cult.,  ..'■',  (1904),  No.  17,  /'/>.  411.  426).— 
The  walnut  orchard  of  J.  B.  Neff,  in  Orange  County,  California,  is  described  ami  an 
account  given  of  the  method  of  handling  the  nuts  on  that  farm.  The  nuts  are  gath- 
ered, hull  and  all,  and  run  through  a  hulling  machine,  which  is  a  much  more  rapid 
process  than  by  the  old  method  of  hand  hulling.  After  hulling,  all  stained  nuts  are 
dumped  into  a  circular  cage  with  streams  of  water  forced  into  it,  and  washed.  The 
formula  used  in  bleaching  the  nuts  is  made  of  1"6  lbs.  of  sal  soda,  20  lbs.  of  chlorid  of 
lime,  1  to  4  lbs.  of  sulphuric  acid,  and  made  up  to  50  gal.  with  water. 

In  making  the  solution  the  sal  soda  is  dissolved  in  hot  water  and  poured  into  a 
hard-wood  barrel  having  a  wooden  faucet  about  •">  in.  above  the  bottom.  The 
chlorid  of  lime  is  reduced  to  a  paste  in  a  tight  box  by  use  of  a  hoe  and  a  small  quan- 
tity of  water.  It  is  then  added  to  the  dissolved  sal  soda  in  the  barrel  and  the  barrel 
filled  to  45  gal.  with  clear  water.  The  whole  is  then  thoroughly  mixed  and  allowed 
to  stand  48  hours  before  using,  so  that  all  sediment  may  be  on  the  bottom  and  the 
liquid  clear.  When  ready  for  use,  5  gal.  of  the  water  is  poured  into  an  earthen  jar 
and  the  sulphuric  acid  slowly  added,  a  few  spoonfuls  at  a  time. 

The  nuts  are  bleached  in  a  spiral  carrier  revolving  in  a  tank  of  this  solution.  It 
requires  about  \\  minutes  to  traverse  the  length  of  the  carrier,  after  which  the  nuts 
are  ready  for  drying  and  packing. 

A  concise  handbook  of  garden  flowers,  H.  M.  Batson  (London:  Melhuen  A-  Co., 
1903,  pp.  VIII-\-256). — Very  brief  descriptive  and  cultural  directions  are  given  for 
some  1,200  or  1,300  different  species  of  plants  arranged  in  alphabetical  order. 

Lilies  for  English  gardens,  Gertrude  Jekyll  (New  York:  Charles  Scribner's 
Son*,  1901,  i>i>.  7.'.  pis.  61,  figs.  5). — This  is  an  amateur's  handbook,  and  is  intended 
as  a  guide  to  those  who  wish  to  grow  lilies  in  English  gardens.  It  describes  various 
species  of  lilies  which  may  be  successfully  grown  in  English  gardens,  and  gives 
directions  for  the  culture  of  these  flowers.  Some  notes  are  also  given  on  the  lily 
disease. 

FORESTRY. 

Effect  of  forests  on  water  supply,  T.  V.  Likens  (Forestry  and  Trrig.,  10  (1904), 
Xti.  10,  pp.  465-469,  figs.  S). — The  effect  of  forests  in  the  conservation  of  water  sup- 
plies, as  shown  from  observations  in  southern  California,  is  described. 

One  of  the  most  striking  demonstrations  of  the  loss  of  water  through  forest  fires  is 
reported  in  the  San  Gabriel  Forest  Reserve.  Here  in  a  drainage  basin  of  222  square 
miles  the  minimum  flow  was  reduced  to  90  miner's  inches,  while  for  the  same  period 
the  San  Antonio  River  drainage  basin,  with  an  ana  of  only  28. 7  square  miles,  fur- 
nished a  minimum  of  190  miner's  inches  of  water.  In  the  case  of  the  San  Gabriel 
River  nearly  all  the  drainage  basin  had  been  burned  over,  destroying  even  the  smaller 
growth.  In  the  other  region  more  than  one-half  was  well  forested,  containing  a 
good  growth  of  timber  and  chaparral,  ami  to  this  is  attributed  the  greater  water  Mow. 
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A  second  illustration  is  given  in  the  amount  of  water  measured  in  a  river.  The 
portion  of  the  river  where  the  seepage  beds  on  either  side  were  well  covered  with 
willows,  alders,  and  other  trees,  showed  an  increase  of  38  miner's  inches  of  water  in 
4  miles,  while  in  the  denuded  region  the  measurements  showed  a  shrinkage  of  over 
20  miner's  inches.  Marked  variations  are  reported  between  the  morning  and  even- 
ing measurements  where  regions  have  been  severely  burned  over,  while  in  well-for- 
e-ted regions  the  difference  was  so  slight  as  to  be  imperceptible. 

In  another  example  cited  the  drainage  basin  of  a  small  stream  had  been  burned 
over  in  1885  and  the  water  supply  decreased  immediately,  failing  entirely  the  season 
after  the  fire.  Since  that  time  chaparral  and  trees  have  become  established  and  the 
water  supply  has  reappeared  and  seems  to  be  annually  on  the  increase. 

Control  of  the  Kansas  River  floods  (  Forestry  and  Trrig.,  10  {1904),  No.  10,  pp. 
460-463,  jig8.  •>'). — Notes  are  given  on  the  Kansas  River  Hoods,  which  in  1903  caused 
losses  of  over  S20,000,000.  For  the  prevention  of  such  losses  it  is  recommended  that 
along  the  hanks  and  the  watersheds  of  the  streams  trees  should  be  planted  and  forest 
conditions  brought  about  as  much  as  possible. 

Forestry  as  applied  to  the  development  of  Kansas,  G.  W.  Turner  (Forestry 
and  Trrig.,  10  (1904),  No.  10,  pp.  471-473). — Attention  is  called  to  the  denuded  con- 
dition of  Kansas  and  the  necessity  for  the  artificial  production  of  forests.  That  this 
is  possible  is  shown  by  the  ready  growth  of  a  number  of  species  of  trees,  and  the 
increasing  value  due  to  the  demand  for  timber  of  various  kinds  will  more  than  com- 
pensate for  the  expense,  provided  the  plantation  is  properly  made  and  cared  for. 
Notes  are  given  on  the  location  of  the  plantation  and  species  of  forest  trees  adapted 
to  Kansas  conditions. 

Report  on  forestry  work,  A.  W.  Crooke  (.Tour.  Dept.  Agr.  Victoria,  2(1904), 
No.  9,  pp.  901-909). — A  report  is  made  of  the  work  of  the  forestry  branch  of  the  Vic- 
torian Government,  in  which  it  is  stated  that  strong  efforts  have  been  made  to 
improve  the  reserves  and  conserve  the  present  stand  of  timber,  while  at  the  same 
time  providing  for  present  requirements.  This  has  necessitated  the  imposition  of 
strict  regulations,  and  serious  objections  have  been  raised  against  them  by  persons 
immediately  interested. 

The  author  criticises  the  present  system  of  alienation  of  forest  lands  and  describes 
the  royalty  system,  which  is  considered  fairer,  and  under  which  the  forest  area  of 
the  State  should,  in  the  opinion  of  the  author,  lie  brought.  The  grazing  condition 
in  the  forest  lands  is  unsatisfactory  and  demands  revision. 

During  the  past  year  considerable  work  has  been  done  in  cutting  railway  timbers, 
and  although  seriously  opposed  at  first  it  lias  in  many  instances  proved  advanta- 
geous, as  the  removal  of  culls  and  overmatured  trees  has  not  only  benefited  the  forest 
but  has  produced  a  considerable  revenue. 

The  plantations  devoted  to  wattle  growing  have  been  extended  and  new  ones  are 
projected  for  the  coming  year.  As  far  as  the  author's  information  goes,  there  is  no 
forest  tree  that  produces  such  large  areas  in  so  small  a  period  of  time  on  a  given 
expenditure.  While  wattle  cultivation  has  been  profitable  under  the  department 
management,  similar  results  have  not  always  been  attained   by  private  individuals. 

The  condition  of  the  nurseries  and  plantations  maintained  by  the  State  are 
described,  and  considerable  improvement  thinning  has  been  carried  on.  Notes  are 
given  on  the  waste  of  timber,  forest  fires,  general  conditions,  and  revenue  of  the 
State  forests. 

The  cultivation  of  the  Australian  wattle,  D.  G.  Fairchild  ( V.  S.  Dept.  Agr., 
Bureau  of  Plant  Industry  Bui.  ~il,  pt.  4,  pp.  7,  j>h.  3). — An  account  is  given  of  the 
cultivation  of  the  Australian  black  wattle  (  Acacia  mollissima),  the  bark  of  which  has 
long  been  used  for  tanning  purposes.  The  information  given  is  largely  drawn  from 
observations  of  plantations  made  in  Natal,  in  the  hope  of  calling  attention  of  tanners 
to  this  possible  source  of  tanning  material  and  possibly  of  stimulating  the  cultivation 
of  the  trees  in  portions  of  the  United  States  suited  to  its  growth. 
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Woods  of  the  Philippines,  I'..  ( '.  Smith  I  Forestry  and  Trrig.,  10  I  1904),  No.  JO. 
pp.  f79,  480).  —Notes  are  given  descriptive  of  the  character  and  value  of  a  number  of 
the  more  valuable  species  of  woods  exhibited  in  the  Philippine  forestry  exhibit  at 

the  Louisiana  Purchase  Exposition  at  St.  Louis.     A ng  those  described  arc  nana. 

calantas,  and  molave.  All  of  these  belong  to  the  firsl  class  of  timber  and  are  among 
the  more  valuable  a.s  well  as  higher  j>rieed  timbers  furnished  by  the  islands. 

Report  on  the  condition  of  treated  timbers  laid  in  Texas,  February,  1902, 
11.  von  Schkenk  I  U.  S.  1>>/>I.  .I'//'.,  Bureau  of  Forestry  Bui.  •">/.  /</<.  /'.■;,  />!■■<.  3). — In  a 
previous  publication  i  E.  S.  R.,  14.  ]>.  L54)  an  account  was  given  of  projected  experi- 
ments on  the  preservation  of  railroad  ties  by  treating  them  with  different  materials. 
In  the  present  bulletin  the  results  of  an  examination  of  theses  treated  ties  after  hav- 
ing been  used  for  nearly  two  years  are  given. 

The  timbers  used  in  the  experiments  consisted  of  various  varieties  of  oak,  beech, 
tamarack,  hemlock,  and  pine.  The  treated  and  untreated  specimens  were  laid,  all 
ties  of  the  same  timber  being  together.  In  this  way  approximately  the  same  condi- 
tions were  obtained  for  the  same  timbers.  A  general  inspection  of  the  condition  of 
the  ties  was  made  in  November,  1903,  followed  by  a  second  inspection  in  June,  1904. 

At  this  time  practically  all  of  the  untreated  timbers  showed  more  or  less  decay. 
Hemlock,  tamarack,  loblolly  pine,  and  beech  showed  the  least  resistance,  followed 
closely  by  the  longleaf  pine,  while  the  oaks  all  showed  the  greatest  resistance.  Ties 
which  received  zinc  chlorid  and  Wellhouse  treatments  showed  no  signs  of  decay, 
which  was  also  true  of  those  treated  with  the  Allardyce  process,  when  applied  in  a 
proper  manner.  An  examination  of  some  of  the  oak  ties  showed  that  they  had 
become  excessively  brittle  on  account  of  being  too  highly  heated  during  the  treat- 
ment. 

Timbers  which  had  received  the  spirittine  treatment  were  generally  found  in  good 
condition.  Timbers  treated  with  the  Barschall  or  llasselmann  process  were  less 
satisfactory,  but  it  is  claimed  by  representatives  of  the  Barschall  Company  that  the 
treatment  was  not  properly  applied.  The  results  of  all  the  tests  indicate  that  where 
timbers  are  to  be  compared  they  should  lie  treated  in  large  quantities  and  as  nearly 
as  possible  under  the  general  conditions  governing  the  treatment  of  timber  for  com- 
mercial purposes. 

A  detailed  report  is  given  of  the  condition  of  the  different  ties,  and  appendixes 
show  the  nature  of  the  treatment  and  method  of  application. 

Progress  report  on  the  strength  of  structural  timber,  W.  K.  Hatt  (U.  S. 
Dept.  J,'//'.,  Bureau  of  Forestry  Circ.  ■>.>,  /,/,.  28). — A  progress  report  is  given,  showing 
the  partial  results  of  the  timber  tests  now  being  carried  on  by  the  Bureau  of  Forestry 
to  determine  the  mechanical  properties  of  the  various  commercial  timbers  of  the 
United  States.  The  data  presented  contain  results  of  cross-bending  tests  on  about 
250  large  beams  of  structural  timber.  A  more  formal  publication  in  the  form  of  a 
bulletin  is  promised,  in  which  a  detailed  account  of  the  methods  and  machines  used 
as  well  as  the  results  of  the  individual  tests  will  be  given. 

In  arranging  these  tests  the  Bureau  of  Forestry  has  for  the  present  limited  its  test- 
ing to  those  species  that  promise  to  he  on  the  market  for  an  indefinite  period,  to 
those  actually  present  in  the  market,  and  to  such  purely  scientific  work  as  forms  the 
hasis  for  correct  methods  of  testing.  The  timber  tests  have  been  made  in  coopera- 
tion with  the  laboratories  of  the  University  of  California,  Purdue  University,  the 
Bureau  of  Chemistry  of  this  Department,  and  the  Yale  Forest  School.  The  species 
under  investigation  at  the  present  time  are  the  Pacific  Coast  red  fir,  also  known  as 
the  Oregon  pine  or  Douglas  spruce,  the  western  hemlock,  red  gum,  longleaf  pine, 
and  loblolly  pine.  Later  it  is  expected  to  test  the  redwood  and  the  western  yellow- 
pi  ne. 

The  general  results  of  the  tests  of  the  different  classes  of  timber  are  given,  and 
particular  attention  is  paid  the  tests  of  red  gum.     These  have  been  undertaken  on 
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account  of  the  large  stumpage  of  this  timber  and  the  present  demand  for  information 
regarding  it.  In  testing  the  red  gum  comparisons  were  made  with  hickory,  which 
it  is  proposed  to  use  asa  substitute,  but  a  careful  examination  of  the  mechanical  prop- 
erties of  the  red  gum  indicates  that  it  is  inferior  in  strength  to  the  poorest  grade  of 
hickory.     In  an  appendix  the  results  of  the  different  tests  are  given- in  tabular  form. 

SEEDS     WEEDS. 

Seed  selection  according  to  specific  gravity,  V.  A.  Clark  (New  York  Stati  Sta. 
Bui.  256,  pp.  367-425,  pis.  2,  dgms.  4)- — The  investigation  here  reported  is  an  out- 
growth of  work  begun  by  the  horticulturist  of  the  station  on  seed  selection  as  applied 
to  the  breeding  of  grapes,  and  the  present  account  is  presented  as  a  tentative  one 
subject  to  future  verification. 

Two  methods  were  used  in  studying  the  specific  gravity,  one  being  designated  as 
the  method  of  separates  and  the  other  the  method  of  samples.  The  method  of  sep- 
arates is  more  or  less  arbitrary,  and  has  been  frequently  employed  to  separate  lots  of 
seed  into  2  or  3  lots  of  generally  equal  quantities.  The  separation  by  samples  is 
through  the  use  of  the  pyenometer  method,  in  which  the  selection  is  made  according 
to  specific  gravity.  This  method  gives  very  exact  results,  but  is  slow  of  application 
and  would  not  be  suited  to  garden  use. 

The  writer  in  his  experiments  used  a  series  of  salt'  solutions  differing  in  their  spe- 
cific gravity  by  0.01.  It  was  found  unnecessary  to  use  solutions  differing  by  less  than 
this,  as  there  was  little  or  no  difference  in  the  cultural  characters  of  seeds  when  sep- 
arated by  no  more  than  0.01  of  their  specific  gravity.  The  experiments  were  carried 
on  with  seeds  of  grapes,  mustard,  timothy,  clover,  peas,  peppers,  turnips,  cabbage,  egg 
plant,  etc.,  and  the  author  discusses  the  range  and  distribution  of  seeds  with  respect 
to  their  specific  gravity  and  the  possibility  of  separating  foreign  matter  from  seeds  by 
means  of  solutions,  the  relation  Ijetween  specific  gravity  of  seeds  and  vigor  of  germina- 
tion, the  relation  between  specific  gravity  of  seeds  and  their  color  and  vitality,  etc. 

It  was  found  that  seeds  of  the  same  lot  are  commonly  distributed  through  a  con- 
siderable range  of  specific  gravity,  and  that  if  the  seeds  are  of  good  quality  the 
larger  part  of  them  will  fall  within  a  relatively  narrow  range  near  but  not  at  the 
upper  limit  of  specific  gravity  for  the  variety.  In  the  case  of  oil-bearing  seeds  the 
range  for  greatest  frequency  of  distribution  is  somewhat  lower.  Specific  gravity  may 
in  many  instances  be  utilized  as  a  means  of  separating  foreign  matter  from  samples 
of  seed. 

A  definite  correlation  was  found  to  exist  between  the  specific  gravity  of  seeds  and 
their  germination.  Seeds  of  low  specific  gravity  do  not  germinate  at  all.  Those  of 
slightly  higher  specific  gravity  germinate  poorly  and  in  many  cases  produce  compar- 
atively weak  plants,  while  those  of  the  highest  specific  gravity  show  the  highest 
germination,  except  in  the  case  of  oil-bearing  seeds,  as  already  noted  above.  In 
some  species  there  was  found  a  correlation  between  the  specific  gravity  of  the  seed 
and  its  color,  and  to  some  extent  a  similar  correlation  appears  to  exist  between  the 
specific  gravity  of  the  seed  and  the  vigor  of  the  resulting  plant.  Various  factors  as 
influencing  differences  in  the  specific  gravity  are  discussed. 

The  author  gives  a  bibliography  of  some  of  the  more  important  works  relating  to 
the  subject. 

Seed  testing  and  instructions  for  sampling,  R.  S.  Seton  (  Yorkshire  Col.,  Leeds, 
and  Yorkshire  Council  Ayr.  Education  [Pamphlet]  33,  1903,  pp.  4). — A  statement  is 
given  of  the  conditions  under  which  seed  testing  is  undertaken  by  the  Yorkshire 
College,  and  directions  for  the  methods  of  sampling  and  size  of  samples  required, 
together  with  a  schedule  of  charges  made  for  reporting  upon  the  different  varieties 
of  seeds. 

Adulteration  of  alfalfa  seed,  J.  Wilson  (U.  S.  Dept,  Agr.,  Office  of  the  Secretary 
Circ.  12,  pp.  2). — A  brief  report  is  given  of  investigations  of  alfalfa  seed  which  were 
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made  in  carrying  out  the  provisions  of  the  act  of  Congress  making  appropriations  for 
the  Department  for  the  current  fiscal  year,  in  which  "the  Secretary  of  Agriculture 
is  directed  to  obtain  in  the  open  market  samples  of  seeds  of  grass,  clover,  or  alfalfa, 
test  the  same,  and  if  any  such  seeds  are  found  to  be  adulterated  or  misbranded  .  .  . 
to  publish  the  results  of  the  tests,  together  with  the  names  of  the  persons  by  whom 
the  seeds  were  offered  for  sale." 

An  examination  of  all  the  alfalfa  seed  obtained  in  the  open  market  showed  12  lots 
to  be  adulterated  within  the  meaning  of  this  act,  the  principal  adulterants  being  bur 
clover  and  yellow  trefoil,  the  total  amount  varying  fr 10.4  to  46.12  per  cent. 

Tests  of  grass  and  forage  crop  seeds  collected  in  1903  (Maryland  Ayr.  Col. 
Quart.,  1904,  No.  %6,  />/>.  19). — A  report  is  given  of  the  results  of  tests  of  samples  of 
grass  and  forage  crop  seeds  collected  by  the  chemical  department  of  the  Maryland 
Agricultural  College  during  1903,  the  tests  having  been  made  under  the  supervision 
of  E.  Brown,  botanist  in  charge  of  the  seed  laboratory  of  the  Bureau  of  Plant  Indus- 
try of  this  Department.  The  results,  which  are  in  tabular  form,  show  the  different 
kinds  of  seed,  name  and  address  of  seller,  results  of  the  purity  and  germination  tests. 
The  price  paid  per  hundred  pounds  for  the  different  lots  of  seed  is  given  and  the 
actual  cost,  as  shown  by  the  results  of  the  tests,  is  indicated. 

Influence  of  carbon  bisulphid  on  the  germination  of  seeds,  J.  Bolle  (  Ztschr. 
Landw.  Versuchsw.  Oesterr.,  7  {1904),  No.  3,  pp.  183,  184). — In  the  report  of  the 
V -ricultural  Chemical  Station  of  Gorz  for  1903  an  account  is  given  of  experiments 
made  to  determine  the  proper  method  of  handling,  duration,  and  amount  of  carbon 
bisulphid  needed  for  treating  seeds  for  the  destruction  of  weevil,  and  also  on  the 
effect  of  the  treatment  on  the  germination  of  the  seed. 

Wheat,  rye,  barley,  corn,  and  peas  were  treated  at  different  temperatures,  ranging 
from  2°  to  10°  C,  and  were  exposed  to  the  fumes  for  from  1  to  10  days.  At  the 
lower  temperature  the  consumption  of  carbon  bisulphid  through  evaporation  fell  to 
0.5  to  1  gm.  per  liter  of  space,  even  when  the  experiment  was  prolonged  for  10  days. 
The  effect  on  the  germination  was  not  always  the  same.  The  germination  of  peas 
and  doubtless  other  leguminous  seed  is  lowered  by  10  days'  exposure  to  carbon 
bisulphid  fumes. 

The  cereals  were  injured,  but  in  different  degrees.  Barley  showed  the  least  injury, 
followed  by  wheat,  rye,  and  corn.  The  oil  content  of  the  seed  was  found  to  exercise 
an  important  influence  on  the  amount  of  injury  done,  and  in  all  the  experiments  the 
length  of  exposure  was  an  active  factor  in  determining  the  amount  of  injury. 

Report  of  the  seed-control  station  of  Vienna  for  1903,  T.  vox  Weinzierl 
(Ztschr.  Landw.  Versuchsw.  Oesterr.,  7(1904),  No.  3,  pp.  209-264,  pi.  ?).— During  the 
season  covered  by  this  report  there  were  18,928  analyses  of  seed  reported  and  15,209 
sacks  of  grasses  and  forage-plant  seed  certified  to.  A  tabular  report  is  given,  showing 
the  maximum,  minimum,  and  average  purity  and  germination  of  the  more  important 
seed,  comparisons  being  made  with  the  figures  obtained  in  the  previous  year.  Par- 
ticular attention  has  been  paid  in  the  report  to  the  adulteration  of  seed  and  the 
presence  of  dodder  in  clover  seed. 

Some  brief  notes  are  given  of  various  plant  diseases  investigated  during  the  year, 
and  the  relative  value  of  grass-seed  mixtures  is  commented  upon.  In  the  field 
experiments  reported  upon,  notes  are  given  on  the  demonstration  fields  for  grasses 
and  fodder  plants,  135  such  fields  being  in  operation.  The  station  is  continuing  its 
work  in  cereal  breeding  and  briefly  reports  upon  its  experiments  with  pedigreed 
stock  of  different  varieties  of  rye,  wheat,  barley,  and  oats.  Culture  experiments 
with  a  number  of  agricultural  crops  are  reported  in  different  parts  of  Austria,  and  an 
account  is  given  of  the  Alpine;  stations  maintained  by  the  Austrian  Government. 

Report  of  the  seed-control  station  of  Troppau,  1902-3,  Kambersky  (Ztschr. 
Landw.  Versuchsw.  Oesterr.,  7  I  1904  ),  No.  4,  pp.  361-364  )• — A  report  is  given  on  1,671 
examinations  of  seed  of  clovers,  grasses,  and  other  plants,  which  includes  the  exam- 
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ination  and  certification  of  a  large  number  of  bags  of  clover  seed.  The  maximum, 
minimum,  and  average  germination  of  the  important  seeds  are  shown  and  brief  com- 
ments given  on  some  of  the  foreign  seeds,  present. 

Report  of  the  seed-control  station  at  Hohenheim,  J.  Michalowski  (Separate 
from  Wurttemberg.  Wcknbl.  Landw.,  1904,  No.  8-4,  pp.  5). — The  author  reports  on  the 
purity  and  germinative  ability  of  1,224  samples  of  seed  of  clover,  grasses,  cereals, 
and  other  plants,  the  usual  data  regarding  purity  and  germination  being  given  in 
tabular  form.  Comments  are  given  on  the  relative  value  of  a  number  of  seeds  from 
different  countries,  and  the  occurrence  of  dodder  in  clover  seed. 

Dodder  to  some  extent  was  found  in  38  percent  of  all  the  red  clover  examined,  30 
per  cent  of  the  white  clover,  17  per  cent  of  the  alsike  clover,  and  11  per  cent  of  the 
alfalfa  seed.  A  table  is  given  showing  the  guaranty  of  the  different  samples  tested 
for  dealers. 

Twenty-third  report  of  the  Warsaw  Seed-Control  Station  for  the  year 
1902-3,  Z.  A.  Zelinski  {Zhur.  Opuiin.  Agron.  [Muss.  Jour.  Expt.  Landw.~\,  5  [1904), 
No,  4,  pp.  501-505). 

Legal  and  customary  -weights  per  bushel  of  seeds,  E.  Brown  (  U.  S.  Dept. 
Agr.,  Bureau  of  Plant  Industry  Bui.  51,  pi.  5,  ]>]>.  10). — The  varying  weights  of  field 
and  garden  seeds  when  measured  leads  to  considerable  confusion,  and  while  the  sell- 
ing of  seeds  by  the  measured  bushel  is  largely  giving  place  to  measurement  by 
weight,  it  is  thought  desirable  to  report  on  the  legal  and  customary  weights  per 
bushel  of  different  kinds  of  grass,  grain,  and  other  seeds. 

The  weights  per  bushel  of  grain  do  not  vary  as  much  as  do  those  of  grass  seeds; 
nevertheless  the  weight  per  bushel  in  any  case  is  an  important  factor  to  be  considered 
in  grading.  The  weights  given  are  those  established  by  laws  in  different  States,  and 
these  have  been  verified  in  each  case  by  the  secretary  of  state. 

DISEASES  OF  PLANTS. 

The  vegetative  life  of  the  rust  fungi  of  cereals,  C.  B.  Plowriout  {Gard. 
Citron.,  3.  ser.,  36  (1904),  No.  037,  p.  403,  fig.  1). — A  review  is  given  of  some  of  the 
recent  publications  of  Eriksson  relative  to  the  vegetative  life  of  the  rust  fungi.  It  is 
claimed  that  an  examination  of  leaves  affected  by  Puccinia  glumarum  showed  the 
mycoplasm  present  in  many  sections.  When  present  it  was  found  to  more  or  less 
fill  the  space  of  the  cells  and  to  contain  granules,  which  were  colored  pale  violet  by 
Flemming's  reagent.  Sections  examined  from  leaves  of  plants  which  were  known 
to  be  noninfested  or  from  varieties  of  cereals  which  are  seldom  attacked  by  the  rust 
did  not  show  any  traces  of  this  mycoplasm.  This  is  regarded  as  intermediate 
between  the  ordinary  protoplasm  and  the  typical  fungus  protoplasm. 

No  mycelium  is  developed  from  such  cases  until  the  following  summer,  when 
uredospores  are  formed.  Sections  taken  from  infected  leaves  4  to  6  mm.  beyond  the 
most  external  spore-bearing  area,  showed  the  mycelium  to  consist  at  first  of  masses 
of  granular  protoplasm  between  the  cells  of  the  plant,  and  from  these  masses  out- 
growths take  place  which  force  their  way  among  the  cells.  At  first  the  granules  are 
very  small,  but  they  soon  increase  in  size.  These  elongated  masses  become  invested 
by  a  very  delicate  membrane  which  thickens  and  eventually  acquires  a  double  con- 
tour. Partition  walls  appear  and  some  of  the  granules  become  surrounded  by  a  clear 
area. 

In  a  more  recent  paper"  Eriksson  confirms  the  above  results  with  additional 
species,  particularly  with  the  crown  rust  of  rye  (P.  dispersa)  and  the  yellow  rust  of 
barley  (P.  glumarum  hordei).  In  these  he  finds  the  extension  of  the  plasmic  masses  not 
only  between  the  cells  of  the  host  plant,  but  often  from  cell  to  cell  through  the  normal 
openings  in  the  cell  walls.     The  author  states  that  the  existence  of  a  parasitic  fungus 

aCompt.  Rend.  Acad.  Sci.  [Paris],  139  (1904),  No.  1,  pp.  85-87. 
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in  a  protoplasmic  form  in  the  tissues  of  the  host,  from  which  is  developed  mycelium 
and  spores  under  certain  conditions  of  environment,  is  an  important  one  and  one 
which  may  possibly  solve  some  of  the  phenomena  of  the  life  history  of  other  fungi. 

Three-spored  rusts,  M.  C.  Cooke  (Gard.  Chron.,  3.  ser.,  36  {1904),  No.  938,  p. 
418,  fig.  /).  — In  commenting  upon  a  note  given  in  Bureau  of  Plant  Industry  Bulletin 
63  (  E.  S.  K.,  16,  p.  274),  in  which  three  forms  of  spores  are  described  for  Puccinia 
vexans,  the  author  calls  attention  to  this  peculiar  species  for  the  purpose  of  drawing 
an  analogy  with  others,  and  mentions  having  observed  similar  phenomena  in  Puc- 
cinia pruni,  in  which  this  fungus  produces  uredospores,  teleutospores,  and  amphi- 
spores. 

TJredineous  infection  experiments  in  1904,  W.  A.  Kellerman  \.Imir.  Mycol., 
11  (1905),  No.  75,  i>/>.  26-33).  —  In  continuation  of  previously  recorded  experiments 
(E.  S.  R.,  15,  p.  6S7),  the  author  gives  the  resnlts  of  his  third  season's  work  with 
various  species  of  Uredinese.  The  principal  species  investigated  were  the  maize  rust 
(  Puccinia  sorghi),  sunflower  rust  (P.  helianthi),  and  pine  rust  I  Peridermium  pini). 

The  maize  rust  was  found  capable  of  producing  uredospores  directly  from  teleuto- 
spores. The  uredo  stage  of  this  rust  was  found  to  he  indiscriminately  transferred  to 
the  different  biologic  species  of  maize,  seeming  to  indicate  that  there  are  no  biologic 
forms  of  this  rust.  In  addition  to  maize  it  was  found  to  be  successfully  transferred 
to  teosinte,  hut  inoculations  on  sorghum,  sugar  cane,  and  Tripsacum  dactyloides 
failed. 

Inoculation  experiments  with  a  rust  taken  from  the  artichoke  showed  that  this 
species  is  the  same  as  the  one  frequenting  the  sunflower,  /'.  helianthi.  Teleutospores 
of  I',  thompsonii  were  grown  on  Sambucus  canadensis,  showing  that  this  rust  is  iden- 
tical with  V.  sambuci.  Successful  inoculations  on  Campanula  americana  were  made 
with  Peridermium  pini,  showing  that  this  form  is  contained  in  the  life  cycle  of  Coleo- 
sporium  campanula . 

Oat  and  barley  smut  investigations,  R.  A.  Moore  (  Wisconsin  Sta.  J!/>L  1904,  pp. 
317-320). — In  continuation  of  previous  investigations  on  oat  smut  (  E.  S.  R.,  15,  p. 
1087;  16,  p.  64),  the  author  gives  the  results  of  his  investigations  to  determine  the 
amount  of  smut  present  in  oat  fields  throughout  Wisconsin.  Personal  examinations 
were  made  of  201  fields  where  the  seed  had  not  been  treated  for  the  prevention  of 
smut  and  in. 5  per  cent  of  the  oats  was  found  to  be  diseased,  while  in  79  fields  where 
the  seed  had  been  treated  only  0.4  per  cent  of  smut  was  found. 

A  tabulation  is  given  of  data  collected  through  the  Wisconsin  Agricultural  Experi- 
ment Association  showing  that  of  1,315  farmers  reporting,  313  had  treated  their  seed 
oats  for  the  prevention  of  smut,  and  the  crop  from  the  treated  seed  showed  2. 'M  per 
cent  smut,  while  the  average  per  cent  of  smut  in  the  fields  where  the  seed  had  not 
been  treated  was  7.04.  In  a  similar  way  134  farmers  reported  on  the  occurrence  of 
barley  smut,  14  of  whom  had  treated  their  seed  barley.  The  average  percentage  of 
smut  present  in  the  fields  sown  with  treated  seed  was  2.25  per  cent,  as  compared 
with  6.08  per  cent  from  untreated  seed. 

The  author  strongly  urges  the  treatment  of  oats  ami  barley  with  formaldehyde  for 
the  prevention  of  smut.  He  says  that  barley  smut  is  on  the  increase  in  Wisconsin, 
and  from  personal  investigations  in  176  barley  fields  he  found  that  an  average  of  4.5 
per  cent  of  the  crop  was  lost  due  to  the  disease.  As  the  barley  crop  of  the  State 
amounts  to  13,500,000  bu.,  this  loss,  which  to  a  great  extent  maybe  prevented,  is 
quite  serious. 

Treating  seed  wheat  to  prevent  smut,  E.  V.  Pernot  (Oregon  Sta.  Ii/>t.  1903, 
/>/>.  ■',>;,  57).  —  A  brief  account  is  given  of  the  effect  of  treating  seed  wheat  with  differ- 
ent strengths  of  solution  of  copper  sulphate  and  formaldehyde  and  of  heating  the 
dry  seed  for  half  an  hour  at  a  temperature  of  150°  F.  The  treated  seed  was  planted, 
and  the  total  number  of  plants  and  the  number  of  heads  formed  for  each  100  seeds 
are  shown. 
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Soaking  seed  in  both  copper  sulphate  and  formaldehyde  was  injurious  to  germina- 
tion, while  the  seed  subjected  to  the  hot-air  treatment  not  only  produced  the  great- 
eel  number  of  plants  but  also  the  highest  number  of  heads  of  wheat.  The  effect  of 
the  treatment  on  the  smut  is  not  stated. 

Earcockle  in  wheat,  R.  Helms  {Jour.  Dept.  Agr.  West.  Australia,  10  (1904),  No. 
1,  pp.  34-38,  figs.  '  \. — A  description  is  given  of  a  disease  of  wheat  and  other  cereals 
which  is  caused  by  attacks  of  the  nematode  Tylenchw  Iritiei.  These  nematodes  by 
reaching  the  newly  formed  heads  attack  the  reproductive  organs,  damaging  and 
destroying  them.  A.s  a  consequence,  no  seed  is  formed,  but  instead  galls  are  pro- 
duced which  serve  as  a  shelter  for  the  young  nematodes. 

The  larva:-  are  said  to  retain  their  vitality  for  a  long  time,  and  a  brief  experiment 
shows  that  repeated  drying  and  exposure  to  hot  sunshine  for  18  days  did  not  affect 
their  vitality.  Other  experiments  seem  to  indicate  that  they  may  be  revived  after  5 
or  more  years'  suspension. 

In  combating  this  trouble,  which  is  becoming  serious  in  parts  of  Australia,  rotation 
of  crops  is  recommended,  care  being  taken  not  to  introduce  other  cereals  or  certain 
grasses,  as  they  are  subject  to  attack.  Where  wheat  is  sown,  it  is  suggested  that  it 
should  be  treated  with  fungicides  for  the  prevention  of  fungus  attacks,  and  this 
treatment  will  cause  the  lighter-infested  grains  to  float  so  that  they  may  be  readily 
skimmed  from  the  fluid. 

Potato  diseases,  H.  H.  Hume  (Florida  Sla.  Bui.  75,  pp.  181-196,  figs.  7). — Descrip- 
tions are  given  of  a  number  of  diseases  of  potatoes  which  have  been  observed  by  the 
author  as  occurring  more  or  less  seriously  in  Florida.  The  disease  which  attracts 
most  attention  is  the  late  blight  (PJiytophihora  infestans),  a  description  of  which  is 
given,  and  the  effect,  as  shown  by  the  yield  in  various  regions,  is  indicated.  This 
disease  is  believed  to  have  been  introduced  recently  into  Florida  in  seed  potatoes. 
As  methods  of  control  the  author  suggests  the  exercise  of  care  in  securing  the  seed 
potatoes,  and  thorough  spraying  with  Bordeaux  mixture,  5  or  6  applications  to  be 
given  the  plants. 

Notes  are  also  given  on  the  early  blight  (AUernaria  solani),  potato  -cab  i  Oospora 
scabies),  and  the  Rhizoctonia  disease.  This  last  disease  is  said  to  be  widely  distrib- 
uted in  Florida,  and  a  careful  examination  made  of  seed  potatoes  offered  for  sale  by 
different  dealers  failed  to  show  a  single  lot  which  did  not  contain  the  sclerotia  of  the 
fungus  on  some  of  the  tubers.  Experiments  in  controlling  this  disease  were  carried 
out,  in  winch  the  seed  tubers  were  treated  with  corrosive  sublimate,  copper  sulphate, 
formalin,  phosphatic  slag,  and  lime  in  various  amounts. 

The  largest  yields  were  obtained  where  the  potatoes  had  been  exposed  to  the  li^l  it 
and  air  until  they  became  quite  green  and  then  planted,  while  the  plat  receiving  lime 
at  the  rate  of  1  ton  per  acre  and  the  seed  treated  with  formalin  was  freest  from 
disease.  As  this  is  a  soil  fungus,  rotation  of  crops  should  be  urged,  and  the  proba- 
bility of  resistant  varieties  is  mentioned. 

Brief  notes  are  given  on  the  bacterial  disease  of  potatoes  and  the  relation  between 
leaf-eating  insects  and  this  bacterial  blight  is  pointed  out. 

Potato  failures,  F.  M.  Rolfs  (Colorado  Sla.  Bui.  91,  pp.  33,  pis.  5). — This  is  a 
second  report  of  the  author's  investigations  on  the  so-called  Rhizoctonia  disease  of 
potatoes.  In  a  previous  publication  (E.  S.  R.,  14,  p.  159)  the  results  of  experiments 
and  studies  of  the  Rhizoctonia  of  the  potato  for  1901  were  given.  This  disease  is 
widely  distributed  throughout  the  United  States  and  the  fungus  is  of  a  truly  para- 
sitic nature.  The  different  stages  of  the  fungus  are  described,  and  from  present 
information  it  is  attributed  to  the  fungus  Corticium  vagum  solani.  The  fruiting  stage 
of  the  fungus  has  been  previously  reported  (E.  S.  It.,  15,  p.  686). 

The  effect  of  the  organism  on  the  plaid  orstalk,  on  the  tubers,  and  the  rotting  of 
the  seed  is  described,  and  it  is  found  that  high  temperatures  and  plenty  of  moisture 
contribute  very  materially  to  the  rate  of  growth.     Heavy,  poorly  drained  soils  seem 
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to  favor  its  development,  and  the  sclerotia  on  the  seed  tubers  are  believed  to  be  the 
principal  means  of  disseminating  the  disease.  When  the  field  is  once  infested  with 
tbe  fungus  other  crops  should  be  grown  for  at  least  3  years,  and  care  should  be  exer- 
cised in  the  preparation  of  the  soil  and  the  use  of  irrigation  water. 

Late  planting  frequently  gives  better  results  than  early  planting.  The  practice  of 
scattering  the  old  stems  over  the  potato  fields  should  beabandoned;  all  old  potato 
steins  should  be  gathered  and  burned  after  harvest.  Care  should  lie  exercised  in 
storing  potatoes  to  keep  them  at  a  uniformly  low  temperature,  and  if  spread  in  the 
li'_dit  and  air  for  several  weeks  before  planting  they  will  produce  strong,  hardy 
sprouts  which  are  better  able  to  resist  the  attacks  of  the  fungus. 

Notes  are  given  on  the  possibility  of  developing  disease-resistant  varieties,  seed 
selection,  and  treatment  where  potatoes  are  planted  in  uninfested  soils.  Treating 
with  corrosive  sublimate  or  formalin  may  be  recommended,  the  corrosive;  sublimate 
being  preferred.  Where  the  seed  tubers  are  soaked  in  these  solutions  and  planted 
in  infested  soils  decided  losses  have  been  observed.  The  use  of  sulphur  and  lime 
have  been  without  any  benefit.  A  detailed  account  of  the  experiments,  together 
with  their  results,  completes  the  bulletin. 

Large  potato  vines  and  no  potatoes,  W.  Paddock  ( ( 'olorado  Sta.  Bui.  92  pp.  8, 
ph.  .'). — This  bulletin  contains  a  condensed  and  popularized  statement  of  the  work 
on  potato  diseases  at  the  Colorado  Station,  most  of  which  has  appeared  in  Bulletins 
70  and  91  of  the  station  (E.  S.  R.,  14,  p.  159;  16,  p.         ). 

Some  diseases  of  cane  considered  in  relation  to  the  leaf-hopper  pest  and 
to  the  stripping  of  cane,  R.  C.  L.  Perkins  {Hawaiian  Sugar  Planters'  Sta.  Rpt. 
1904,  PP-  63-66). — A  discussion  is  given  of  some  of  the  diseases  of  sugarcane,  particu- 
lar attention  being  paid  to  the  relationship  between  the  stripping  of  cane  and  the 
leaf-hopper  pest  and  the  distribution  of  the  diseases.  The  principal  diseases  are  the 
different  forms  of  Trichosphseria  sacchari,  of  which  the  pineapple  disease,  root  dis- 
ease, and  "cane  spume"  are  described. 

In  order  to  prevent  the  occurrence  and  spread  of  these  diseases,  the  author  sug- 
gests that  unless  it  is  absolutely  necessary  for  reasons  of  cultivation,  no  cane  should 
lie  stripped  so  as  to  expose  the  joints  while  the  rind  is  still  soft.  When  stripping 
is  followed  the  leaf  hoppers  are  able  to  deposit  their  eggs  more  readily,  and  through 
these  injuries  the  fungus  may  obtain  entrance  to  the  plants. 

Observations  on  the  Botrytis  rot  and  drop  of  lettuce,  II.  .1.  Ramsey  |  Wiscon- 
sin Sta.  I<j>L  1904,  pp-  279-28S,  Jig*.  2). — An  account  is  given  of  experiments  with 
head  lettuce  in  the  station  greenhouses  during  the  past  winter.  The  experiments 
for  the  most  part  were  unsuccessful  owing  to  attacks  of  disease.  The  house  was  new 
and  the  soil  fresh,  and  no  trouble  was  anticipated,  but  after  a  period  of  vigorous 
growth  the  tips  of  the  leaves  were  found  to  be  burned  although  no  trace  of  any 
organisms  could  be  found.  A  few  days  after  the  appearance  of  the  burning  of  the 
plants  the  color  turned  to  a  buff  brown  and  the  characteristic  mycelium  of  Botrytis 
cinerea  could  be  observed.  The  inner  and  more  tender  leaves  of  the  head  were  the 
first  to  be  attacked,  after  which  the  progress  of  the  fungus  was  very  rapid.  Soon 
after  the  watery  decay  of  the  leaves  began  the  characteristic  gray  mold  appeared  on 
the  surface.  This  same  fungus  was  found  on  decaying  organic  matter  where  it  was 
living  saprophvtically,  but  in  the  above  cases  it  was  truly  parasitic.  Numerous 
experiments  were  made  to  inoculate  healthy  plants  from  the  spores,  but  only  when 
the  plants  were  placed  under  bell  jars  and  kept  very  moist  were  any  infections 
secured. 

A  disease  termed  black  rot  was  observed  in  a  few  cases,  the  infection  usually  tak- 
ing place  where  the  leaves  were  in  contact  with  the  soil,  and  the  mycelium  growing 
through  the  midrib  and  veins  to  the  stem.  Later  the  leaves  fell  from  the  stem, 
leaving  dark  spots  where  they  had  been  attached,  and  on  account  of  this  character 
the  disease  has  been  termed  the  black  rot. 
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According  to  the  author,  the  tip  burn,  which  was  probably  of  a  physiological 
nature,  served  to  reduce  the  vitality  of  the  plants,  making  them  subject  to  the  fungus 

attack.  When  first  noticed  the  mycelium  of  the  fungus  was  only  to  be  found  in  the 
tips  of  the  leaves  which  had  tip  burn  characteristics. 

Later  in  the  winter  a  second  greenhouse  was  planted  with  lettuce,  and  in  this  ease 
the  plants  nearly  reached  maturity  before  they  were  attacked  by  any  fungus  and 
there  were  but  few  cases  of  the  typical  Botrytis  present.  The  most  injury  in  the 
second  experiment  was  done  by  the  typical  drop,  Sclerotinia  libertiana.  When 
attacked  by  this  fungus  the  plants  collapsed  as  though  the  stem  had  been  cut  off. 
The  fungus  develops  rapidly,  and  its  occurrence  in  the  soil  shows  that  it  can  live 
both  as  a  saprophyte  and  a  parasite. 

The  author  believes  that  there  are  two  distinct  species  of  fungi  causing  the  drop 
disease  of  lettuce,  and  expects  to  continue  his  observations  on  the  disease  during  the 
coming  season. 

Apple  scab,  A.  B.  Cordley  (Oregon  Sta.  Rpi.  1904,  pp-  38-40). — An  account  is 
given  of  some  experiments  in  spraying  400  Newtown  Pippin  trees  with  Bordeaux  mix- 
ture for  the  control  of  apple  scab.  The  orchard  was  sprayed  five  times  with  a  4-4-50 
solution  of  Bordeaux  mixture,  the  applications  being  made  on  April  30,  May  14-10, 
June  1-3,  July  1-3,  and  August  15. 

The  fruit  when  gathered  was  carefully  inspected  and  separated  into  classes,  and  it 
is  stated  that  the  sprayed  trees  bore  approximately  10  times  as  much  fruit  free  from 
seal)  as  the  unsprayed  trees,  or,  while  the  unsprayed  trees  produced  fruit  only  7  per 
cent  of  which  was  free  from  scab,  the  sprayed  trees  produced  a  crop  70  per  cent  of 
which  was  free  from  disease. 

Discovery  of  a  fruiting  stage  of  the  apple  mildew  in  England,  G.  Massee 
(Gard.  Chron.,  3.  ser.,  36  (1904),  No.  934,  p.  S49,figs.  2).— The  apple  mildew  (Sphse.- 
rotheca  mali)  has  been  well  known  in  England  for  many  years,  but  until  the  present 
season  the  ascigerous  or  fruiting  form  has  not  been  reported.  Specimens  were  sub- 
mitted to  the  author  in  which  the  fruiting  form  was  discovered  on  adventitious 
shoots  springing  from  the  base  of  the  trunk  of  an  old  apple  tree. 

The  use  of  sprays  and  dry  sulphur  powders  seems  to  have  little  effect  on  this  fun- 
gus, and  it  is  recommended  that  all  diseased  tufts  of  leaves,  together  with  a  portion 
of  the  shoots,  be  cut  off  and  burned. 

Black  spot  canker,  W.  L.  Lawrence  (  Washington  -SYo.  Bid.  66,  pp.  35,  pis.  13).— 
The  black  spot  canker  is  said  to  be  one  of  the  most  important  and  destructive 
diseases  in  the  State  and  has  been  under  observation  since  the  summer  of  ,1902.  The 
results  of  the  investigations  are  given  in  detail. 

The  disease,  which  is  known  by  a  number  of  names,  is  attributed  to  the  fungus 
Gloeosporium  malicorticis.  So  far  it  has  not  been  reported  from  any  other  host  than 
the  cultivated  apple  tree,  but  as  similar  canker  diseases  are  found  on  other  species 
of  trees,  it  is  possible  that  some  relation  may  yet  be  established  between  them.  All 
varieties  of  apples  seem  to  be  susceptible  to  the  attacks  of  the  fungus,  although  some 
are  more  frequently  attacked  than  others,  and  there  is  frequently  a  difference  in  the 
susceptibility  of  a  variety  in  different  localities,  even  when  grown  under  nearly  the 
same  conditions. 

The  amount  of  injury  done  is  difficult  to  estimate,  since  trees  may  be  badly  affected 
and  still  produce  a  partial  crop  of  fruit.  However,  when  the  canker  has  become 
very  numerous  the  tree  is  weakened  and  after  a  while  destroyed.  Trees  whose  bark 
has  become  well  developed  and  has  assumed  a  heavy  corky  layer  are  immune  to  the 
disease. 

Contact  inoculations  showed  that  the  fungus  is  able  to  penetrate  the  smooth 
uninjured  epidermis  of  young  branches  and  twigs,  and  other  experiments  showed 
that  it  also  entered  through  the  lenticels  and  through  various  mechanical  injuries  done 
to  the  trees. 
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The  disease,  which  resembles  the  Kilter  rol  in  attacking  both  the  tree  and  the 
fruit,  differs  from  it,  however,  in  that  the  canker  stage  is  by  far  the  most  injurious. 
A  general  description  is  given  of  the  disease  and  particular  attention  given  its  occur- 
rence on  the  fruit,  producing  what  is  called  the  Mack  spot  apple  rot.  Numerous 
inoculation  experiments  have  shown  that  the  fungus  producing  the  canker  also  pro- 
duces this  rot  of  the  fruit.  In  some  instances  the  canker  seems  to  he  closely  asso- 
ciated with  the  injury  done  by  the  bronze  apple-tree  weevil  |  Magdalis  senescens)  and 
the  woolly  aphis  {Schizoneura  lanigera). 

Various  means  for  combating  the  disease  were  investigated,  and  it  was  found  that 
on  small  young  trees  the  disease  could  he  kept  in  check  by  cutting  out  the  cankers, 
which  appear  most  abundantly  from  November  to  February.  .Mixtures  of  oils  and 
fungicides  have  been  tested,  hut  further  trial  will  he  necessary  before  they  can  he 
recommended.     For  protecting  trees  against  the  disease  spraying  with  a  rather  strong 
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Insect  pests  (  Jour.  Bd.  Agr.  [London],  11  (1904),  No.  8,  pp.  498-501,  fig.  1).—  The 
asparagus  fly  (  Platyparea  pcecUoptera  I  is  described  in  its  various  stages,  and  notes  are 
given  on  its  injurious  attacks.  Where  the  infested  area  is  small  the  flies  may  be 
caught  by  the  use  of  sticky  substances  in  the  spring.  They  may  also  be  collected 
early  in  the  morning  when  resting  on  the  asparagus  shoots.  Powdered  charcoal 
may  also  be  dusted  on  the  tops  of  the  shoots  while  the  dew  is  on.  In  the  summer 
and  fall  all  infested  stems  should  lie  dug  up  and  burned. 

Notes  are  also  given  on  the  tulip)  mite  and  black  currant  gall  mite.  In  treating  the 
tulip  mite  considerable  success  was  had  from  fumigation  with  sulphur  and  by  spray- 
ing with  kerosene.  Fumigation  with  carbon  bisulphid  is  also  recommended  It  is 
stated  that  the  blue  tit  ( Paras  ca  ruleus)  is  injurious  to  apples  and  p>ears,  in  which  it 
pecks  holes  near  the  base  of  the  fruit.  In  the  protection  of  the  fruit  against  this  bird 
the  use  of  small  shields  of  cardboard  is  recommended. 

Injurious  insects  (Jour.  Bd.  Agr.  [London],  11  (1904),  No.  9, pp.  ~>57-562,  figs.  2). — 
Lecanium  persicse  attacks  plum  trees  and  currants.  This  scale  insect  may  he  controlled 
by  the  use  of  a  caustic  alkali  wash.  The  common  cockchafer  (Melolontha  vulgaris)  is 
a  very  destructive  insect  in  forests.  The  beetle  is  described  in  its  various  stages  and 
notes  are  given  on  its  life  history.  In  controlling  this  pest  the  grubs  may  be  col- 
lected while  cultivating  the  soil  of  tree  plantations.  The  beetles  may  be  captured 
when  they  first  appear  in  the  spring,  and  the  insect  may  be  controlled  to  some  extent 
by  the  use  of  trap  plants.  Little  success  has  been  had  from  experiments  in  the  use 
of  insecticides  under  ground  in  destroying  this  insect. 

Injurious  insects  and  other  animals  observed  in  Ireland  during  the  year 
1903,  G.  H.  Carpenter  (Econ.  Proc.  Roy.  Dublin  Soc,  1  (1904),  V,  No.  12,  pp.  249- 
266,  pis.  2,  figs.  7). — Biological,  descriptive,  and  economic  notes  are  given  on  a  num- 
ber of  insects  injurious  to  cereals,  grasses,  beans,  peas,  potatoes,  onions,  and  other 
garden  vegetables  as  well  as  to  fruits.  Particular  attention  is  given  to  grain  flics, 
spring  tails,  carrot  flies,  Tthizoglyphus  echinopus,  black  currant-mites,  etc. 

Injurious  and  beneficial  slugs  and  snails,  F.  V.  Theobald  (Jour.  Bd.  Agr. 
[London],  11  {1905) ,  No.  10,  pp.  594-002,  figs.  .?). — During  the  past  4  years  there  has 
been  an  apparent  increase  in  the  number  of  slugs  throughout  Great  Britain,  and 
wheat,  cabbage,  potatoes,  peas,  beans,  and  other  crops  have  been  badly  injured. 
Descriptive  notes  are  given  on  a  number  of  the  most  destructive  species  of  slugs  in 
Great  Britain.  These  include  Li  mux  agrestis,  L.  maximus,  L.  flaws,  Milax  sowerbii, 
Avion  ater,  A.  hortensis,  and  TesCacella  kaliotidea. 

Entomological  department,  R.  A.  Cooley  (  Montana  Sta.  Rpt.  1903,  pp.  38-52). — 
An  account  is  given  of  some  of  the  more  important  injurious  plant  lice  in  Montana. 
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The  species  discussed  include  elm  gall-louse,  box-elder  plant-louse,  woolly  aphis, 
currant  aphis,  apple  aphis,  cabbage  aphis,  and  wheat  plant  louse.     Brief  notes  are 

also  give the  methods  of  combating  these  species  and  on  their  distribution  in 

Montana. 

Sixth  annual  report  of  the  nursery  inspector  for  the  State  of  Wisconsin, 
C.  Bxjes  and  E.  P.  Sands-ten  (Wisconsin  Sta.  Rpt.  1004,  pp.  271-278).— During  the 
year  under  report  29  nurseries  were  inspected.  The  San  Jose*  scale  was  not  found  in 
any  of  these  nurseries  or  elsewhere  in  the  State.  Notes  are  given  on  the  injurious 
attacks  of  strawberry-root  louse,  white  grubs,  strawberry-leaf  roller,  rose  chafer, 
leaf  hoppers  on  apples,  pear  slug,  maple  scale,  onion  maggot,  crown  gall,  asparagus 
rust,  etc. 

Practical  results  from  combating  agricultural  pests,  A.  L.  Herrera  (Com. 
Par.  Agr.  [Mexico],  Oirc.  11,  pp.  49,  ph.  3).— Brief  notes  are  given  on  the  results 
w  hich  have  thus  far  been  obtained  in  the  use  of  insecticides  and  fungicides  in  con- 
trolling injurious  insects  and  fungus  diseases  of  coffee  and  other  economic  plants  in 
Mexico,  as  well  as  in  the  destruction  of  rats  and  other  injurious  animals  and  the 
protection  of  beneficial  lards. 

Insecticide  experiments  for  1904,  J.  B.  SMrrn  (New  Jersey  Stas.  /.'»/.  17S,  pp. 
8). — During  the  season,  experiments  were  made  with  a  great  variety  of  insecticides 
in  destroying  San  Jose  scale.  The  Universal  insecticide  and  scale  killer,  Salimene 
and  "Con.  Sol.,"  appear  to  have  no  value  for  this  purpose.  Horticultural  Com- 
pound was  also  of  little  use,  but  may  be  effective  against  plant  lice.  The  same  may 
be  said  of  J'yrol  Tree  and  Plant  Spray,  and  of  Rose-leaf  tobacco  extract.  Crude 
petroleum  was  used  with  excellent  success  and  is  recommended  as  the  best  insecti- 
cide for  application  on  pear  trees. 

Kill-<  )-Scale  appeared  to  be  effective  hut  the  market  price  is  so  high  as  to  he  pro- 
hibitive. Caustic  soda  proved  to  be  absolutely  ineffective.  Lime  and  sulphur  mix- 
tures were  used  with  more  or  less  effect.  Lime,  sulphur,  and  caustic  soda  was 
applied  with  unsatisfactory  results  and  the  same  may  be  said  for  sulphite  of  soda. 
Potassium  sulphid  was  found  to  be  quite  effective.  Lime,  sulphur,  and  salt,  pre- 
pared by  boiling,  was  quite  successful  on  peach  and  plum.  Whale-oil  soap  was  used 
in  small  quantities  but  gave  good  results.  Brief  notes  are  also  given  on  a  kerosene 
and  limoid  mixture. 

Report  on  scientific  work  in  the  field  of  entomology  during  1900,  R.  Lucas 
(Arch.  Naturgesch.,  67  (1904),  IT,  No.  2,  2.  half,  pp.  289-944).— -An  extensive  bibliog- 
raphy is  presented  of  literature  relating  to  hymenoptera  and  lepidoptera  published 
during  the  year  1900. 

The  metamorphosis  of  insect  larvae,  J.  Dewitz  (Zool.  Anz.,  28  (1904),  No.  5, 
pp.  166-182).— -It  was  found  possible  to  check  the  development  of  the  larva-  of 
Lucilia  csesar  by  maintaining  them  in  glass  tubes  without  a  sufficient  quantity  of 
oxygen.  It  was  also  found  possible  to  check  the  development  of  insect  larva;  con- 
siderably try  subjecting  them  to  the  action  of  hydrocyanic-acid  gas. 

In  these  experiments  the  larvae  of  gypsy  moth,  brown-tail  moth,  and  Tortrix  pil- 
leriOna  were  used.  Apparently  the  development  of  the  wings  of  insects  is  brought 
about  by  the  action  of  certain  enzyms  which  are  found  in  these  embryonic  struc- 
tures. It  is  possible,  therefore,  to  prevent  the  development  of  the  wings  by  bringing 
unfavorable  influences  to  bear  upon  the  enzym.  This  condition  may  best  be  secured 
by  the  use  of  alcohol  or  dilute  acids.  It  is  thus  easy  to  hinder  the  development  of 
the  wings  in  the  pup*  of  certain  flies  by  treatment  with  dilute  acetic  acid. 

The  development  of  the  intertines  in  insects  during  metamorphosis,  P. 
Deegener  (Zool.  Jahrb.,  Abt.  Anat.  u.  Onto;/.  Thiere,  20  (1904),  No.  4,  pp.  499-676, 
ph.  12). — The  investigations  reported  in  this  paper  were  confined  chiefly  to  a  beetle 
Cybister  rceseli.  An  elaborate  microscopical  study  was  made  of  the  development  of 
the  various  parts  of  the  alimentary  tract  in  this  insect  during  the  course  of  its  nieta- 
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morphosis.     The  literature  relating  to  the  development  of  the  intestines  in  insects 
is  critically  reviewed  in  connection  with  a  short  bibliography. 

The  development  of  eye  spots  in  the  larvae  of  Deilephila  nerii  and  Pergesa 
porcellus,  N.  Y.  Cuznetzov  (Ross.  Ent.  Obozr,  i  1 1904),  No.  4,  pp- 154-162,  figs.  6). — 
The  author's  study  on  the  development  of  eye  spots  in  these  '1  closely  related  species 
of  sphinx  moths  convinced  him  thai  there  is  no  homology  between  these  spots  in 
different  species.     Detailed  notes  are  given  on  .the  course  and  development  of  eye 

Spots. 

Common  corn  insects,  J.  M.  Stedman  i  Missouri  Stab  Bd.  Agr.  Mo.  Bui., 3  (1904), 
No.  11,  pp.  11-17). — The  chinch  bug  is  said  to  cause  considerable  damage  annually 
to  corn  in  Missouri.  Notes  are  given  on  the  habits,  life  history,  and  injurious  effects 
of  this  insect.  In  order  to  prevent  the  occurrence  of  this  pest  in  too  large  numbers 
it  is  recommended  thai  all  rubbish,  dead  grass,  and  weeds  lie  raked  up  into  wind- 
rows in  winter  and  allowed  to  remain  for  some  time,  after  which  they  may  be  burned. 
Nearly  all  the  hibernating  chinch  bugs  will  thus  be  killed.  Economic  and  biological 
notes  are  also  given  on  corn  root-aphis,  cutworms,  wireworms,  and  bollworms. 

The  more  important  insect  injuries  of  Indian  corn,  S.  A.  Forbes  ( Illinois 
Slu.  Bul.  95,  pp.  829-399,  pis.  5,  figs.  38). — This  bulletin  is  in  the  nature  of  a  mono- 
graph of  the  insect  pests  of  coin,  and  is  well  illustrated  with  colored  plates  and 
otherwise.  While  coin  is  attacked  by  a  large  number  of  the  species  of  injurious 
insects,  particular  attention  is  given  in  the  bulletin  to  the  most  important  pests. 

In  the  general  discussion  in  the  first  part  of  the  bulletin  an  account  is  presented 
of  the  relation  between  the  corn  plant  and  it>  insect  visitors,  the  effects  of  insect 
injury,  ireneral  measures  of  prevention  and  remedies,  insect  injuries  to  different 
parts  of  the  corn  plant,  injuries  due  to  different  orders  of  insects,  and  a  grouping  of 
corn  insects  according  to  their  economic  importance.  The  greater  portion  of  the 
bulletin  is  devoted  to  the  appearance,  habits,  life  history,  and  means  of  combating 
various  species  of  cutworms,  webworms,  stalk  borers,  army  worms,  corn-bill  bugs, 
chinch  bugs,  grasshoppers,  corn  worms,  etc. 

Some  insect  enemies  of  corn,  II.  B.  Derr  {Illinois  Agr.,  8  (1903),  No.  4- pp- 
64-66). — Attention  is  called  to  the  great  number  of  species  of  insects  which  attack 
corn  in  a  growing  or  stored  condition.  Among  these  pests  especial  mention  is  made 
of  Angoumois  grain  moth,. granary  weevil,  etc.  As  a  remedy  for  these  pests  carbon 
bisulphid  is  recommended. 

The  cotton-boll  weevil,  F.  Sherman,  Jr.  (North  <  ami  inn  Dept.  Agr.,  Ent.  Oirc. 
14,  pp.  11,  figs.  5).  -The  introduction,  appearance,  life  history,  and  habits  of  this 
insect  are  briefly  discussed  in  connection  with  their  bearing  upon  the  distribution 
and  economic  importanceof  the  pest.  The  remedies  recommended  by  the  Division  of 
Entomology  of  this  Department  are  believed  to  he  the  most  effective  in  controlling 
the  weevil. 

The  cotton-boll  weevil  in  Texas,  E.  D.  Sanderson  (  Texas  sin.  ('ire.  S,  pp.  157- 
170,  figs.  6). — This  was  a  paper  read  before  a  joint  meeting  of  the  Association  of 
Economic  Entomologists  and  the  Society  for  the  Promotion  of  Agricultural  Science 
at  the  St.  Louis  meeting,  and  has  been  previously  noted  (E.  S.  R.,  15,  p.  545). 

Cutworms,  E.  D.  Sanderson  (  TexasSta.  Circ.  ■'>.  pp.  2,  fig.  1).  —  In  combating  these 
insects  it  is  recommended  that  poisoned  bran  mash  lie  distributed  in  the  infested 
fields. 

The  hop  aphis  i  Phorodon  humuli),  W.  T.  Clarke  (California  Sin.  Bul.  160, 
pp.  18,  lit/*.  7  i. — The  hop  aphis  appears  first  in  the  spring  upon  staminate  hop  vines, 
where  they  reproduce  rapidly  for  some  time  before  migrating  to  the  female  plants. 
They  confine  their  attacks  to  the  leaves  until  the  young  Imp  cones  are  formed,  when 
they  also  attack  these.  The  hop  cones  are  thereby  reduced  in  size  and  the  aroma  is 
unfavorably  influenced. 

It  was  found  by  experimenting  that  the  hop  aphis  could  he  successfully  combated 
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by  the  use  of  a  mixture  of  kerosene  emulsion  and  tobacco  decoction  or  by  whale-oil 
soap  and  quassia.  In  these  experiments  kerosene  emulsion  was  made  by  dissolving 
11  lbs.  of  ordinary  snap  in  15  gal.  of  hot  water,  t<>  which  .ri  gal.  of  kerosene  were 
added.  The  spray  material  was  made  by  adding  .'!'>  gal.  of  this  emulsion  to  40  gal.  of 
tobacco  decoction.  This  remedy  cost  about  $6  per  acre  for  )!  applications,  while  the 
mixture  of  whale-oil  soap  and  quassia  cost  between  $4.50  and  $5  per  acre  for  the  sea- 
son's work.  The  application  of  either  of  these  washes  so  completely  controls  the 
Imp  aphis  that  the  necessity  of  winter  spraying  is  removed. 

History  of  the  occurrence  of  the  sugar-cane  leaf -hopper  in  Hawaii,  R.  C.  I,. 
Perkins  (Hawaiian  Sugar  Planters'  Sta.  Rpt.  1904,  pp.  43-61). — This  is  a  revised  edi- 
tion of  Bulletin  1  of  the  Hawaiian  Board  of  Commissioners  of  Agriculture  and  For- 
estry already  noted  (E.  S.  R.,  15,  pp.  488,  489).  The  pest  is  an  Australian  species 
and  not  identical  with  any  other  reported  from  other  countries. 

Grasshoppers,  E.  D.  Sanderson  {Texas  Sta.  Oirc.  7,  pp.  4,  figs.  3). — Brief  notes 
on  the  habits  of  these  pests,  with  suggestions  regarding  their  destruction.  The  meth- 
ods recommended  include  burning,  the  use  of  poisoned  baits,  ditching,  post-hole 
traps,  hopperdozers,  etc. 

The  control  of  locusts  in  alfalfa  fields,  E.  A.  Popenoe  (Industrialist,  31  (1905), 
No.  15,  pp.  231-234). — The  most  injurious  locusts  in  Kansas  are  Melanoplus  differenti- 
alis,  M.  bivattatus,  and  M.  lakinus.  The  author  recommends  the  use  of  hopperdozers 
in  controlling  locusts  and  also  the  extensive  raising  of  poultry  in  the  vicinity  of 
alfalfa  or  other  field  crops  where  locusts  abound. 

The  asparagus  fly  (Bd.  Agr.  and  Fisheries  [London],  Leaflet  124,  pp.  ■',  fig.  1). — 
This  insect  is  described  and  notes  are  given  on  its  life  history,  in  combating  the 
pest  in  small  areas  good  results  have  been  had  from  sticking  small  rods  in  the  ground, 
with  some  adhesive  substance  upon  the  ends  of  the  rods.  The  flies  may  be  collected 
in  the  early  morning,  and  injured  stems  should  be  cut  out  and  destroyed. 

The  cabbage-root  fly  ( lid.  Agr.  and  Fisheries  [London],  Leaflet  122,  pp.  4,  figs.  a). — 
Descriptive  notes  are  given  on  Phorbia  brassicse,  and  an  account  is  given  of  its  injuri- 
ous attacks  and  life  history.  Early  sown  plants  largely  escape  the  attacks  of  this 
pest.  Tarred  paper  or  cards  are  preventive  measures  which  have  yielded  consider- 
able success.  In  small  gardens  the  larvae  may  be  removed  by  hand.  Rotation  of 
crops  is  desirable  in  badly  infested  fields. 

The  apple  maggot,  F.  W.  Card  and  A.  E.  Stene  (Rhode  Island  Sta.  Rpt. 
1904,  PP-  191-201,  pis.  3). — The  apple  maggot  is  one  of  the  worst  apple  pests  of 
Rhode  Island  and  can  not  be  controlled  by  spraying,  since  the  egg  is  deposited 
beneath  the  skin  of  growing  fruit.  Experiments  have  been  carried  on  at  the  station 
for  5  years  for  the  purpose  of  finding  effective  methods  of  controlling  this  pest. 
Notes  are  given  on  the  habits  and  life  history  of  the  insect.  The  maggots  enter  the 
ground  to  a  depth  of  about  1  in.  for  hibernation  and  remain  in  this  positi.  n  until 
July  or  later,  when  they  emerge  as  adult  flies. 

Numerous  experiments  were  tried  in  testing  the  value  of  covering  the  hibernating 
larvae  by  plowing  or  spading  under  to  as  great  a  depth  as  possible.  In  some  of  these 
experiments  considerable  benefit  seemed  to  be  derived  from  this  operation,  while 
the  results  of  other  experiments  were  unfavorable.  Experiments  were  repeated 
under  different  conditions  in  different  seasons  and  in  general  appeared  to  indicate 
that  a  small  jiercentage  of  the  larvae  could  be  destroyed  by  burying  in  the  soil  or  by 
treating  the  soil  with  crude  petroleum  or  other  similar  insecticides.  The  authors 
conclude,  however,  from  their  experience  of  5  years  with  this  pest  that  the  only 
effective  remedy  for  controlling  it  consists  in  the  destruction  of  windfalls  by  hand 
picking  or  by  pasturing  the  orchard. 

Plowing  the  orchard  in  the  spring  appears  to  be  without  permanently  good  results 
under  the  soil  conditions  which  prevail  in  Rhode  Island.  There  is  some  basis  for 
the  belief  that  frequent  tillage  in  early  summer  may  be  unfavorable  to  the  develop- 
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ment  of  the  adult  flies  from  the  pupae.  Pasturing  of  orchards  is  recommended  as  the 
best  remedy  on  a  commercial  scale,  while  thorough  tillage  is  suggested  as  the  next 
best  method. 

The  pear-tree  psylla  and  how  to  deal  with  it,  G.  E.  Fisher  (Canad.  Ent., 
37  {1905),  Xo.  1,  pp.  1,  2,  figs.  2). — This  insect  passes  the  winter  in  an  adult  stage 
and  is  most  successfully  combated  by  the  thorough  application  of  lime  and  sulphur 
wash  in  March.  At  this  season  there  are  no  eggs  and  the  hybernated  adults  are 
sluggish.  If  a  summer  treatment  is  necessary,  crude  petroleum  and  water  in  the 
proportion  of  1:16  is  perhaps  the  most  satisfactory  remedy. 

The  San  Jose  scale  (Ontario  Agr.  Col.  Rev.,  17  {1904),  Xo.  .:,  /<//.  157-159,  fig. 
1). — The  distribution  and  injurious  effects  of  this  insect  are  briefly  noted.  In  com- 
bating the  pest  some  form  of  lime-sulphur  wash  is  recommended.  On  account  of 
the  inconvenience  involved  in  boiling  this  material  experiments  were  made  with  the 
self-boiling  form  of  the  insecticide  containing  sal  soda.  The  results  were  quite 
satisfactory. 

Fumigation  for  scale  insects,  C.  P.  Lounsbury  (Agr.  Jour.  Cape  Good  Hope, 
25  (1904),  Xo.  4,  pp.  432-435,  fig.  1). — Hydrocyanic-acid  gas  is  considered  to  be  the 
most  efficient  and  on  a  large  scale  the  cheapest  remedy  for  scale  insects  of  citrus 
trees.  It  had  been  hoped  that  the  natural  enemies  of  the  red  scale  would  keep  this 
pest  in  check  in  Cape  Colony.  There  seems,  however,  to  be  no  prospects  of  such  an 
outcome  in  the  immediate  future.  Notes  are  given  on  the  formula  which  should  be 
employed  and  the  methods  used  in  generating  hydrocyanic-acid  gas  for  fumigating 
trees. 

The  lime-sulphur-salt  wash,  F.  Sherman,  Jr.  (North  Carolina  Dept.  Agr.,  Fid. 
Circ.  13, pp.  IS,  figs.  7). — During  the  past  winter  the  regular  fire-boiled  lime-sulphur- 
salt  wash  was  used  on  about  75,000  trees  in  North  Carolina  with  excellent  results. 
Not  only  was  the  San  Jose  scale  controlled  but  other  scale  insects,  plant  lice,  and 
hibernating  larvse  of  codling  moth  were  destroyed.  The  wash  also  had  the  bene- 
ficial effect  of  controlling  fungus  diseases.  A  number  of  formulas  and  methods  are 
suggested  for  preparing  lime-sulphur  washes. 

The  author  states  that  fruit  growers  may  make  a  choice  of  the  fire  or  steam-boiled 
lime-sulphur-salt  wash,  the  same  preparation  without  salt,  and  the  self-boiled  lime- 
sulphur-caustic-soda  wash.  The  first  preparation,  however,  is  to  be  preferred  and 
should  be  applied  as  a  sprav  after  being  carefully  strained.  The  best  time  to  spray 
is  just  before  the  buds  begin  to  swell. 

A  dangerous  pest  spreading  (Hawaiian  Forester  and  Agr.,  1  (1.904),  Xo.  12,  pp. 
328,  329). — The  lantana  mealy-bug  (Orthezia  insignis)  is  said  to  be  increasing  in 
numbers  and  attacks  tea,  coffee,  species  of  citrus,  tomato,  red  pepper,  and  various 
forest  and  ornamental  trees  in  addition  to  lantana.  The  insect  has,  therefore,  become 
a  pest  of  considerable  importance  and  its  injuries  far  exceed  the  benefits  derived 
from  the  destruction  of  lantana. 

Two  plum  weevils,  E.  D.  Sanderson  (Texas  Sta.  Circ.  6,  pp.  4,  figs.  4)- — Brief 
notes  on  the  appearance,  habits,  and  means  of  combating  the  plum  curculio  and 
plum  gouger. 

The  biology  of  Chrysomphalus  dictyospermi  minor  and  the  distribution  of 
this  scale  insect  along  the  Mediterranean  Sea,  P.  Mabchal  (Bid.  So<-.  Ent. 
France,  1004,  Xo.  10.  pp.  ..'40-249). — This  pest  is  especially  injurious  to  oranges  and 
other  citrus  fruits  but  also  attacks  the  myrtle,  English  ivy,  box,  magnolias,  and 
various  species  i  »f  palms.  Notes  are  given  on  the  habits  and  life  history  of  the  insect. 
It  is  somewhat  difficult  to  combat  on  account  of  the  great  variety  of  its  food  plants, 
the  number  of  annual  generations,  and  the  irregularity  in  the  time  of  emergence  of 
the  larva?.  For  destroying  the  pest  the  author  recommends  spraying  with  various 
soap  and  oil  emulsions. 
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The  capture  of  Lepidoptera  by  means  of  acetylene  lamps,  J.  Dewitz  (Allg. 
Zischr.  Ent.,  9  (1904),  No.  19-20,  pp.  382-386).— -The  author  carried  out  a  number 
of  experiments  in  testing  the  effectiveness  of  acetylene  lamps  of  different  types  in 
the  capture  of  insects  at  night,  especially  Lepidoptera. 

According  to  the  experience  of  certain  authors  in  the  use  of  these  lamps,  the 
female  moths  which  were  captured  had  in  the  majority  of  cases  already  deposited 
their  eggs.  The  value  of  acetylene  lamps  was,  therefore,  seriously  called  in  ques- 
tion. In  the  author's  experience,  however,  nearly  all  of  the  female  moths  captured 
still  contained  all  of  their  eggs.  This  was  true  in  all  except  10  of  858  moths  exam- 
ined. Brief  notes  are  given  on  different  species  of  moths  captured.  Very  few  speci- 
mens of  the  brown  tail  moth  were  found  in  the  lamps. 

The  shoot  and  fruit  moth  of  red  and  black  currants  (Bd.  Agr.  and  Fisheries 
[London],  Leaflet  123,  pp.  3,  figs.  2). — Incurvaria  capitella  is  described  with  notes  on 
its  habits  and  injurious  attacks.  Hand  picking  and  burning  of  infested  shoots  is 
recommended,  together  with  spraying  by  means  of  kerosene  emulsion  in  fall  or 
winter. 

Notes  on  Papilio  asterias  with  particular  reference  to  its  earlier  stages 
and  their  difference  from  those  of  P.  machaon,  C.  Floersheim  (Ent.  Rec.  and 
Jour.  Variation,  16  (1904),  No.  12,  pp.  315-317). — Notes  are  given  on  the  points  of 
resemblance  observed  between  these  2  species  of  butterflies  under  different  conditions. 

Notes  on  Prionapteryx  nebulifera,  F.  D.kcke  (Ent.  News,  16  (1905),  No.  1,  pp. 
12-14,  pi-  1,  fig.  1). — The  author  describes  an  apparent  case  of  symbiosis  between 
this  moth  and  black  ants  belonging  to  the  species  Prenolepis  parvula.  The  moth  and 
ants  apparently  live  together  in  tubes  constructed  along  the  stems  and  in  the  ground 
underneath  huckleberry  bushes.     Such  bushes  were  greatly  stunted  in  their  growth. 

The  fowl  tick  and  hunter  ant  ( Trinidad  Hot.  I>ej>t.,  Bui.  Misc.  Inform.,  1904,  No. 
4-i,  pp.  93,  94) . — The  injuries  from  fowl  tick  are  said  to  be  somewdiat  less  than  during 
previous  years  and  this  fact  is  ascribed  to  the  assistance  of  the  hunter  ant.  This 
species  is  described  as  a  large  black  ant  which  prevails  in  large  numbers.  While 
on  such  hunting  expeditions  they  destroy  many  forms  of  insect  life.  The  ants  cause 
considerable  nuisance  about  houses  and  stables  which  have  to  be  vacated  when  the 
ants  appear  in  large  numbers.  Horses  appear  to  have  a  fear  of  them  and  attempt  to 
break  loose. 

An  ant  killer  (Agr.  Bid.  Straits  and  Federated  Mala*/  States,  3  (1904),  No.  8,  pp. 
306,  307). — For  the  destruction  of  ants  the  use  of  a  mixture  containing  resin,  sal  soda, 
and  tobacco  tea  is  recommended. 

Two  leaf-miners,  F.  V.  Theobald  (Gard.  Citron.,  3.  ser.,  36  (1904),  No.  929,  pp. 
265,  266,  figs.  3). — The  lilac  leaf-miner  (Gracilaria  syringella)  is  described  and  notes 
are  given  on  its  habits  and  life  history.  In  combating  this  pest  in  gardens  and  nurs- 
eries, it  is  desirable  to  pick  off  and  burn  all  infested  leaves.  The  laburnum  leaf- 
miner  (Cemiostoma  laburnella)  is  discussed  in  a  similar  manner,  with  notes  on  its 
injurious  habits. 

In  controlling  this  insect  the  author  recommends  the  removal  and  destruction  of 
all  rubbish  underneath  the  trees  and  the  treatment  of  the  trunks  with  a  caustic- 
alkaline  wash. 

The  larch  leaf-miner,  F.  V.  Theobald  (Gard.  Chron.,  3.  ser.,  36  (1904),  No.  924, 
pp.  181,  182,  figs.  2). — Coleophora  laricetta  is  described  and  an  account  is  presented  of 
its  injurious  attacks  upon  the  larch  tree.  The  remedial  measures  recommended 
against  this  pest  consist  in  the  removal  and  destruction  of  infested  trees  from  young 
plantations  or  the  collection  and  destruction  of  the  winter  cases  in  small  gardens  and 
nurseries. 

The  composition  of  commercial  soaps  in  relation  to  spraying,  L.  L.  Van 
Slyke  and  F.  A.  Urner  (New  York  Stale  Sta,  Bid.  257,  pp.  427-438).— The  investiga- 
tion  reported   in  this  bulletin  was  undertaken  for  the  purpose  of  determining  the 
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causes  of  unsatisfactory  results  obtained  in  spraying  with  whale-oil  soap.  Some- 
times the  insect  pests  were  destroyed  and  sometimes  not.  In  sonic  cases  the  foliage 
was  uninjured,  while  in  others  the  foliage  was  killed  and  the  trees  also.  A  brief 
account  is  given  of  the  methods  of  making  commercial  soaps,  the  composition  of 
soaps  in  general,  and  definitions  of  various  component  elements  of  soap.  Analyses 
were  made  of  9  samples  of  commercial  whale-oil  soap.  In  these  samples  the  water 
content  was  found  to  vary  from  11.15  to  54.85  percent,  the  real  soap  from  14.9  to 
59.27  per  cent,  and  the  free  fatty  acids  from  0  to  17.2  per  cent.  There  was  usually 
no  free  alkali.  It  was  found  that  few  manufacturers  of  commercial  whale-oil  soaps 
are  willing  to  guarantee  the  composition  of  the  soap.  Horticulturists  can  not  he 
certain  of  the  commercial  soap.  On  this  account,  experiments  were  undertaken  in 
the  manufacture  of  fish-oil  soap  at  home.  For  this  purpose  the  following  formula 
is  suggested:  Caustic  soda,  6  lbs.;  fish  oil,  22  lbs.,  and  water,  1.]  gal.  This  quantity 
will  make  40  lbs.  of  soap.  Experiments  in  the  use  of  homemade  snap  showed  that 
when  used  at  the  rate  of  1  lb.  in  7  gal.  of  water,  entirely  satisfactory  results  were 
obtained  in  destroying  plant  lice  without  injury  to  the  foliage  of  apple,  pear,  plum, 
currant,  cherry,  and  peach  trees.  Soaps  were  made  so  as  to  contain  quantities  of 
free  alkali  varying  from  1  to  50  per  cent.  It  was  found  that  injury  was  done  to  the 
foliage  when  the  amount  of  free  alkali  reached  10  per  cent.  Willi  the  usual  market 
prices  for  the  materials  employed  in  the  manufacture  of  fish-oil  soap,  it  was  found 
possible  to  make  such  soap  for  about  2|  cts.  per  lb.  Homemade  fish-oil  soap,  there- 
fore, possesses  the  advantages  of  greater  uniformity  of  composition,  greater  reliability, 
and  less  cost. 

Homemade  soap  for  spraying-,  F.  H.  Hall,  L.  L.  Van  Slvke,  and  F.  A.  Urner 
(New  YorTc  State  Sta.  /.'»/.  257,  popular  ed.,  pp.  6,  fig.  1).  —  A  popular  edition  of  Bul- 
letin 257  of  this  station  noted  above. 

Carbon  bisulphid,  its  nature  and  uses,  C.  Fuller  (Natal  Agr.  Jour,  and  Min. 
Rec,  7  (1904),  No.  9,  pp.  839-845). — The  chemical  properties  of  carbon  bisulphid  are 
described  in  considerable  detail.  This  remedy  has  been  successfully  used  in  the 
destruction  of  granary  insects,  white  ants,  red  ants,  tobacco  weevils,  phylloxera, 
mole  crickets,  insects  in  furs,  carpets,  etc.,  moles,  rabbits,  rats,  and  land  crabs  in 
dams.  Directions  are  given  for  the  application  of  the  remedy  under  different 
circumstances. 

Effect  of  free  arsenious  oxid  on  foliage,  A.  B.  Cordley  (Oregon  sta.  Rpt.  1904, 
pp.  40-47). — A  number  of  samples  of  Paris  green  were  furnished  by  the  Bureau  of 
Chemistry  of  this  Department  and  were  tested  in  spraying  experiments  in  Oregon. 
The  results  obtained  have  already  been  noted  from  another  source  (E.  S.  R.,  16, 
pp.  76,  77). 

In  general,  the  results  were  very  favorable  and  indicated  that  it  is  safe  to  spray 
apple,  pear,  and  prune  trees  with  ordinary  samples  of  Paris  green.  The  poison  was 
applied,  however,  in  a  fresh  condition  very  soon  after  being  prepared  for  use.  Brief 
notes  are  also  given  on  the  distribution  of  San  Jose  scale  and  crown  gall  in  Oregon. 

Thelohania  legeri  and  a  new  species  of  parasite  in  the  larvae  of  Anopheles 
maculipennis,  E.  Hesse  (Compt.  Rend.  Sac.  Biol.  [Paris],  57  (1904),  No.  36,  pp. 
570-5?  ?,  figs.  10). — The  parasite  described  as  a  new  species  in  this  article  is  a  micro- 
sporidial  organism  of  which  the  life  history  is  not  yet  thoroughly  known.  Several 
stages  of  the  parasite,  however,  are  described  by  the  author. 

Beneficial  ladybugs,  F.  W.Terry  (Hawaiian  Forester  and  Agr.,  1  (1904),  No.  11, 
pp.  299-302). — Descriptive  notes  are  given  on  8  species  of  ladybugs  which  have  been 
found  more  or  less  beneficial  in  the  Hawaiian  Islands.  These  species  are  described 
in  their  different  stages  and  their  beneficial  effects  are  briefly  indicated. 

Sericulture  in  Madagascar  in  1903  (Agr.  Prat.  Pays  ChaudS)  5  (1905),  No.  ..'.', 
pp.  11-21,  fig.  1). — A  general  account  is  given  of  the  extent  of  sericulture  in  Mada- 
gascar, together  with  especial  notes  on  the  organization  and  work  of  the  government 
sericultural  service,  the  distribution  of  mulberry  trees,  etc. 
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Power  spraying,  J.  C.  Blair  (Illinois  Sta.  Oirc.  SO,  folio). — An  announcement  of 
a  field  demonstration  <>f  power  sprayers,  held  in  a  commercial  orchard. 

The  world's  silk  production,  ,T.  C.  Covert  (U.  S.  Dept.  Com.  and  Labor,  Mo. 
Consular  Rpts.  75  (1904),  No.  201,  pp.  80-88). — Statistical  information  is  given  regard- 
ing the  extent  of  silk  production  and  the  condition  of  the  industry  in  France,  Italy, 
Spain,  Austria,  Levant,  Syria,  Turkey,  Balkan  States,  Greece,  China,  Japan,  and 
other  countries. 

FOODS— NUTRITION. 

Fourth,  report  on  food  products  for  1903,  B.  W.  Kilgore  (Bui.  North  Carolina 
Stad'  llil.  Ayr.,  25  (1904),  No.  1,  ]>p.  09). — The  provisions  of  the  State  pure-food  law- 
are  summarized  and  the  work  which  has  heen  carried  out  in  1903  under  its  pro- 
visions reported  and  discussed. 

Besides  a  general  summary,  the  bulletin  contains  the  following  special  articles: 
Vinegar,  by  W.  M.  Allen;  Tomato  Catsup  and  Sauces,  by  W.  M.  Allen;  Sugar, 
Molasses,  Maple  Sirup,  and  Honey,  by  J.  M.  Pickel;  Flour,  by  C.  D.  Harris  and 
F.  C.  Lamb;  Corn  Meal,  by  C.  D.  Harris  and  F.  C.  Lamb;  Jellies,  Jams,  Marma- 
lades, Apple  Butter,  and  Preserves,  by  J.  M.  Pickel  and  F.  C.  Lamb;  Breakfast  Foods, 
by  F.  C.  Lamb;  Phosphates,  Malts,  Wines,  Beers,  Whiskies,  Ciders,  and  Tonics,  by 
W.  M.  Allen;  Nonalcoholic  Drinks,  by  F.  C.  Lamb;  Coffee,  by  C.  D.  Harris,  and 
Teas,  by  C.  D.  Harris. 

In  the  case  of  vinegars  18  of  the  62  samples  examined  were  not  true  to  name.  All 
the  catsups  and  similar  sauces  were  found  to  contain  coal-tar  colors  and  added  pre- 
servatives. No  adulteration  was  found  in  the  case  of  the  sugars,  flour,  corn  meal, 
breakfast  foods,  and  tapioca  examined.  Three  of  the  11  samples  of  molasses  con- 
tained glucose.     The  4  samples  of  maple  sirup,  it  was  believed,  might  all  be  genuine. 

Of  the  68  samples  of  jams,  jellies,  etc.,  examined  54  percent  contained  coal-tar 
dyes,  47  per  cent  Benzoic  acid,  and  7.4  per  cent  salicylic  acid.  Forty-one  of  the 
samples  did  not  claim  or  admitthe  presence  of  glucose,  yet  it  was  found  in  33  of 
them.  Twenty-seven  of  the  samples  were  sold  as  compound  jellies  or  preserves, 
glucose  being  the  main  sweetening  agent.  Sixteen  of  the  38  samples  of  coffee 
examined  contained  more  or  less  coffee  stems,  bits  of  wood,  small  pebbles,  etc.  Two 
of  the  21  samples  of  tea  were  faced  with  Prussian  blue,  and  7  samples  fell  below  the 
standard  as  regards  the  hot-water  extract  or  the  soluble  ash  content,  "indicating 
wTeak  or  possibly  artificially  exhausted  leaves,  but  the  deficiency  was  only  slight." 

In  the  article  referred  to  above  on  breakfast  foods  proximate  analyses  of  a  number 
of  sorts  are  given.  It  is  pointed  out  that  "oatmeals  have  been  used  for  a  long  time, 
but  it  is  only  recently  that  preparations  made  from  rice,  wheat,  corn,  etc.,  have 
come  into  general  use.  The  breakfast  foods  derived  from  oats  have  a  greater  food 
value  than  those  foods  derived  from  other  cereals.  These  are  all  good,  but  they  are 
not  complete  foods,  as  claimed  by  some  of  the  manufacturers.  In  some  cases  the 
prices  are  very  high." 

Foods  and  food  control.  II,  Legislation  during  the  year  ended  July  1, 
1904,  W.  D.  Bigelow  (U.  S.  Dept.  Ayr.,  Bureau  of  Chemistry  Bui.  83,  pt.  2,  pp.  S3).— 
The  legislation  enacted  during  the  year  ended  July  1, 1904,  in  the  several  States  and 
insular  possessions  of  the  United  States  and  the  District  of  Columbia  with  regard  to 
food  has  been  compiled. 

A  comparison  of  green  and  yellow  rye  with  especial  reference  to  the 
relation  between  color,  gluten  content,  and  baking  quality,  J.  Wien  (Fuhling's 
Landw.  '/Ay.,  53(1904),  Nos.  12,  pp.  433-440;  13,  pp.  478-491;  14,  pp.  518-5^7;  15, 
pp.  558-567;  16,  pp.  595-604;  17,  pp.  641-648,  fly.  1).—  The  results  of  an  extended 
series  of  experiments  are  reported  on  the  quality  and  comparative  value  of  green  and 
yellow  rye.     Among  the  conclusions  reached  were  the  following: 

The  color  of  the  2  sorts  of  grain  is  constant  and  transmitted  in  cultivation.     The 
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green-seeded  rye  under  like  circumstances  gives  a  larger  yield,  especially  as  regards 
size  of  kernels,  than  the  yellow-seeded  sort,  and  the  seeds  contain  a  larger  amount 
of  protein.  Flour  from  both  sorts  was  unusually  satisfactory  for  baking  purposes, 
though  that  from  the  green-seeded  sort  was  regarded  as  superior  on  account  of  the 
lighter  color  and  finer  taste  of  the  goods  made  from  it.  The  baking  quality  is,  of 
course,  dependent  upon  the  gluten  and  gliadin  content. 

Rye  gluten  contains  both  gliadin  and  gluten  casein.  The  former  is  regarded  as 
identical  with  that  found  in  wheat,  while  the  latter  is  in  many  respects  like  wheat 
glutenin,  but  the  author  believes  it  may  be  considered  a  different  body  or  perhaps  a 
special  modification.  Rye  gluten  is  much  darker  in  color  than  wheat  gluten,  and 
probably  the  gluten  exercises  a  marked  effect  upon  the  color  of  the  bread  crumb,  as 
it  is  noted  that  a  high  gluten  content,  especially  the  presence  of  an  abundance  of 
gluten  casein,  is  accompanied  by  dark  color. 

The  amount  of  gliadin  in  the  rye  flour  exercises  a  decided  effect  upon  the  volume 
of  the  bread  made.  If  it  exceeds  certain  limits  the  dough  becomes  soft  and  the 
1  >rcad  falls.  Flour  from  yellow-seeded  rye  quite  generally  showed  this  property. 
Different  methods  of  estimating  the  gluten  and  gliadin  constituents  of  rye  flour  are 
spoken  of. 

Studies  on  the  Alsop  process  of  bleaching  flour,  C.  Brahm  (Studien  uber  das 
Alsop'sche  MehJbleich-Verfahren.  Berlin:  Versuchs-Anstatt  des  Verbandes  Deutscher 
Mutter  [1904],  pp.  18). — The  results  of  a  critical  study  of  the  Alsop  method  of  bleach- 
ing flour  and  of  the  effect  of  ozone  on  the  color  and  baking  quality  of  flour  are 
reported. 

The  Alsop  method  depends,  according  to  the  author,  upon  the  formation  of  nitro- 
gen dioxid  and  allowing  it  to  act  upon  the  flour.  The  odor  and  baking  quality  of 
flour  were  unfavorably  affected  and  its  acid  content  increased.  The  color,  in  the 
author's  opinion,  was  not  improved,  nor  was  the  composition  altered.  The  use  of 
ozone  for  bleaching  flour,  he  believes,  can  not  be  recommended,  for  although  the 
color  is  improved  the  ozone  imparts  an  odor  to  the  flour  which  renders  it  unfit  for 
use.  Furthermore,  the  ozone  affects  the  protein  in  such  a  way  that  the  baking 
quality  of  the  flour  is  much  injured. 

Local  meals  for  storing  (Jour.  Jamaica  Agr.  Soc,  8  (1904),  No.  11,  pp.  458- 
460). — The  desirability  of  storing  on  the  island  a  considerable  quantity  of  food  prod- 
ucts for  use  in  time  of  emergency  is  discussed  with  special  reference  to  the  value  of 
local  food  products  for  the  purpose. 

Analyses  are  given  of  Farine  (cassava  flour)  and  banana  flour,  by  H.  H.  Cousins, 
and  of  sweet  potato  meal,  by  J.  P.  d' Albuquerque.  The  sweet  potato  meal  had  the 
following  percentage  composition:  Water  5.75,  protein  3.29,  fat  0.62,  nitrogen-free 
extract  85.79,  crude  fiber  2.87,  and  ash  1.68  per  cent. 

The  composition  and  price  of  different  sorts  of  meat  and  sausage,  T.  Kita 
(Arch.  Hyg.,  51  (1904),  No.  2,  pp.  129-164). — The  author  studied  a  large  number  of 
samples  of  meat  and  sausage  with  special  reference  to  the  amount  of  edible  material 
supplied,  and  its  composition  as  compared  with  the  cost  per  pound,  the  samples 
being  collected  in  Leipzig. 

Under  the  experimental  conditions  he  regarded  mutton  as  the  cheapest  meat,  veal 
as  the  dearest  in  relation  to  the  nutrients  furnished,  and  pork  as  the  most  satisfac- 
tory, especially  for  those  performing  muscular  work,  since  for  a  given  price  it  sup- 
plied the  largest  amount  of  protien  with  a  generous  quantity  of  fat  in  a  palatable  and 
easily  digestible  form.     Sausages  of  various  sorts  are  also  regarded  as  economical. 

The  biology  of  decay  of  meat,  G.  Saijs  {Arch.  Hyg.,  51  (1904),  No.  2,  pp.  97- 
128,  figs.  2). — The  author  studied  the  bacteria  of  decay  and  the  chemical  products 
produced  with  special  reference  to  the  decay  of  flesh.  From  decayed  flesh  he  iso- 
lated 2  sorts  of  bacilli,  either  one  of  which  broke  down  fibrin  with  the  characteristic 
products  of  putrefactive  decomposition.     Both  of  these  were  obligate-endosporus- 
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anaerobic  micro-organisms.  The  experiments  and  conclusions  are  discussed  at 
length. 

The  changes  which  preserved  eggs  undergo  on  storage,  M.  Wintgen  ( Ztschr. 
Untersuch.  Nahr.  u.  Genussmtl.,  8  (1904),  No.  9,  pp.  529-535). — Preserved  egg  yolk 
was  examined  alter  storage  with  a  view  to  determining  its  fitness  for  making  egg 
noodles  and  similar  goods.  The  conclusion  was  reached  that  the  fitness  of  such  a 
product  for  this  purpose  should  be  judged  by  the  same  methods  as  would  be  used 
with  egg  noodles. 

Further  analyses  of  fruit  juice  and  berries,  A.  Beythien  {Ztschr.  Untersuch. 
Nahr.  u.  Genussmtl.,  8  (1904),  No.  9,  pp.  544-548). — Analyses  are  reported  of  rasp- 
berry, strawberry,  and  currant  juice,  and  fruit. 

Concerning  the  composition  of  fruit  juices  and  fruit  sirups,  A.  Juckenack 
and  K.  Pasternack  (Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  8  (1904),  No.  9,  pp.  548- 
554)  • — Analytical  data  are  reported. 

The  composition  of  orange  juice,  K.  Faknsteineb  and  W.  Stuber  (Ztschr. 
Untersuch.  Nahr.  u.  Genussmtl.,  8  (1904),  No.  10, pp.  603-605). — Analyses  are  reported, 
including  mineral  constituents. 

The  occurrence  of  sulphurous  acid  in  wine,  W.  Kerp  (Arb.  K.  Gesundheits,  21 
(1904),  pp.  141-179;  abs.  in  Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  8  (1904),  No.  3, 
pp.  209-213). — The  literature  of  the  subject  is  summarized  and  results  of  investiga- 
tions reported. 

Government  inspection  of  vanilla  beans  in  Tahiti,  W.  F.  Doty  (  U.  S.  Dept. 
Com.  end  Labor,  Mo.  Consular  Rpts.,  75  (1904),  No.  289,  p.  17). — It  is  pointed  out 
that  it  is  now  possible  to  submit  vanilla  beans  for  Government  inspection  and  that 
those  of  the  proper  quality  can  be  packed  and  sealed  for  export  in  the  presence  of  a 
Government  expert. 

The  influence  of  the  hardness  of  water  upon  tea  infusion,  P.  Lascht- 
schenkow  (Farmazeft,  11  (1903),pp.  1234,  1235,  1271-1274,  1305-1308;  abs.  in  Ztschr. 
Untersuch.  Nahr.  u.  Genussmtl.,  8  (1904),  No.  9,  pp.  590,  591). — The  author  added 
various  salts  to  the  water  used  in  tea  making,  and  found  that  the  alkaline  carbohy- 
drates had  a  favorable  effect  on  the  physical  properties  of  the  tea  infusion.  The 
sulphates  of  the  alkalies  and  alkali  earths  gave  a  light-colored  infusion,  but  did  not 
injure  the  taste  or  affect  the  clearness. 

The  halogen  salts  of  alkali  and  alkaline  earths  did  not  have  any  marked  effect  under 
the  experimental  conditions.  Free  calcium  carbonate  had  a  decidedly  bad  effect,  an 
infusion  made  from  water  of  15°  of  hardness  being  unfit  for  use. 

The  vegetarian  cookbook,  E.  G.  Fulton  (Oakland,  Cat.:  Pacific  Press  Pub. 
Co.,  1904,  /'/'■  -66). — In  this  volume  the  term  "  vegetarian"  means  abstinence  from 
flesh  foods.  The  numerous  receipts  given  include  the  preparation  of  fruits,  vege- 
tables, etc.,  in  many  ways,  as  well  as  dishes  in  which  eggs,  milk,  and  milk  products 
are  used. 

Concerning  the  metabolism  of  phosphorus,  L.  F.  Meyer  (Ztschr.  Physiol. 
Chem.,  43  (1904),  No.  1-2,  pp.  1-10). — From  experiments  with  dogs  the  conclusion 
was  reached  that  increasing  the  amount  of  phosphorus  in  the  food  increases  the 
amount  retained  in  the  body.  The  conclusion  of  other  investigators  was  confirmed 
that  the  body  can  for  long  periods  either  gain  or  lose  large  quantities  of  phosphorus; 

The  chemical  union  and  effect  of  resorbed  phosphorus  in  the  body,  I,  V. 
Plavec  {Arch.  Physiol.  \_Pfluger~],  104  (1904),  No.  1-2,  pp.  1-68).— The  union  of  free 
phosphorus  with  egg  yolk,  egg  white,  and  other  bodies  of  animal  origin  was  studied, 
as  well  as  the  behavior  of  free  phosphorus  when  taken  into  the  body. 

Can  calcium  stearate  be  resorbed  in  the  small  intestine,  E.  A.  Knauer 
(Arch.  Physiol.  [Pfluger],  104  (1904),  No.  1-2,  pp.  89-108). — The  experiments 
reported  led. to  the  conclusion  that  there  is  no  proof  of  the  resorption  of  potassium 
soaps  by  the  living  intestinal  wall. 
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The  blood    constituents    rendered  visible  by  ultramicroscopic  methods, 

E.  Rahlmann  (Dent.  Med.  Wchnschr.,  SO  {1904),  No*.  '29,  p.  1049;  33,  p.  1219;  abs. 
in  Zenibl.  Physiol,  18(1904),  No.  17,  pp.  537,  538).— Using  Siedentopf  and  Zsig- 
mondy's  ultramicroscope  (E.  S.  R.,  16,  p.  15),  the  author  states  that  he  was  able  to 
identify  proto-plasmic  bodies  with  active  motion,  formed  from  the  leucocytes.  The 
various  stages  of  the  formation  of  a  different  sort  of  body  from  the  erythrocytes  was 
also  noted,  as  well  as  the  presence  of  round  .swimming  bodies  in  the  fresh  serum, 
and  other  phenomena  otherwise  not  visible. 

The  conclusion  was  drawn  that  proteid  exists  in  the  blood  and  body  fluids  in 
minute  particles  and  not  in  solution,  and  that,  therefore,  the  cleavage  products  of 
the  blood  cells,  according  to  the  needs  of  the  body  and  the  rapidity  of  the  circula- 
tion, may  be  supposed  to  serve  to  regulate  metabolism. 

ANIMAL  PRODUCTION. 

Steamed  silage,  A.  L.  Kniselv  (Oregon  Shi.  Rpt.  1903,  /»/».  2,4-38). — In  continu- 
ing the  work  with  steamed  silage  (E.  S.  R.,  14,  p.  278),  large  as  well  as  small  silos 
were  used.  The  sugar,  acidity,  and  moisture  were  determined  'in  the  fresh  material 
and  at  frequent  intervals  when  the  silage  was  removed  from  the  silo,  samples  being 
reserved  in  all  cases  for  complete  analysis. 

In  the  case  of  cut  vetch  and  whole  and  cut  clover  the  acid  in  the  fresh  material 
before  ensiling  ranged  from  0.18  to  0.27  per  cent,  calculated  as  acetic  acid,  and  in 
the  steamed  silage  when  taken  from  the  silo  from  0.42  to  0.88  per  cent.  The  sugar 
in  the  fresh  material  ranged  from  1.36  per  cent  to  2.07  percent,  and  in  the  silage 
from  0.93  to  2.08  per  cent.  In  a  test  in  which  the  silage  was  not  steamed  the  fresh 
clover  contained  0.18  per  cent  acid  and  the  ensiled  material  1.01  per  cent,  the  pro- 
portions of  sugar  in  the  fresh  and  ensiled  material  being  1.82  per  cent  and  0.75  per 
cent.  Another  sample  of  ensiled  clover,  which  was  not  steamed,  contained  1.16  per 
cent  acid. 

In  one  of  the  tests  of  steamed  silage  immature  corn  fodder  which  had  been  touched 
by  frost  was  used.  Full  analyses  of  the  fresh  and  ensiled  material  are  reported,  the 
acid  in  the  silage  being  determined  at  intervals  of  a  week  for  about  2  months.  The 
fresh  material  contained  0.18  per  cent  acid  ami  2.43  per  cent  sugar,  and  the  material 
when  taken  from  the  silo  0.48  per  cent  acid  and  2.15  per  cent  sugar.  For  pur- 
poses of  com  [unison  a  full  analysis  was  made  of  ordinary  corn  silage.  This  contained 
J  .65  per  cent  acid  and  0.49  per  cent  sugar.  A  comparison  of  the  two  materials  led  the 
author  to  conclude  that  the  ordinary  silage  "underwent  considerably  more  chemical 
or  biological  changes  than  did  the  steamed  silage,  these  changes  being  indicated  by 
the  large  increase  in  acidity  and  decrease  in  sugar."  The  steamed  corn  silage  was 
fed  to  stock  and  was  found  to  have  suffered  very  little  injury  from  the  frost. 

As  regards  steamed  silage  in  general,  the  author  considers  that  "the  operation 
was  quite  beneficial  and  the  steamed  silage  was  much  better  than  that  which  was 
not  steamed.  Stall-fed  animals  were  able  to  eat,  without  the  least  injury,  50  to  75 
lbs.  of  this  steamed  silage  per  day." 

Protein  in  vetch  hay,  A.  L.  Knisely  (Oregon  Sta.  Rpt.  1908,  pp.  45,  46).— The 
protein  in  single  stalks  of  10  samples  of  common  vetch  (  Vitia  sativa)  was  determined, 
all  the  plants  1  icing  gathered  when  the  lower  pods  were  well  formed  but  before  the 
seed  had  begun  to  develop.  The  amount  of  protein  in  the  dry  matter  ranged  from 
14.63  to  21.31  per  cent. 

"  These  results  show  that  there  is  a  wide  variation  in  the  percentage  of  protein  in 
vetch  and  it  is  believed  that  by  careful,  systematic  selection,  the  vetch  plant  can  be 
improved  and  made  more  valuable  for  feeding  purposes.  It  would  cost  no  more  to 
produce  vetch  hay  containing  20  per  cent  or  more  of  protein  than  it  does  to  produce 
hay  containing  12  to  16  per  cent."  The  author  states  that  this  question  will  be 
further  studied. 
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Acorns,  beechnuts,  and  horse-chestnuts  as  cattle  feeds,  Schillek-Tietz 
i  Finding's  Landw.  Ztg.,  53  (  1904),  -v"-  21, pp.  808-813). — Data  on  the  feeding  value 
of  acorns,  beechnuts,  and  horse-chestnuts  arc  summarized.  In  regard  to  the  last 
mentioned  the  author  calls  attention  to  the  fact  that  they  are  eaten  readily  by  wild 
animals  and  by  sheep,  swine,  and  cows  and  less  readily  by  horses.  They  may  also 
be  used  for  feeding  carp,  hut  should  be  cooked.  Removing  the  brown  shell  is  recom- 
mended as  this  is  especially  bitter.  Methods  of  feeding  and  related  topics  are  also 
spoken  of. 

The  forest  as  a  source  of  forage;  practical  directions  for  feeding  brush, 
Paessler  (Lafun'i  et  la  disette  des  f outrages. — Instruction  pratique  surla  ramttle  alimen- 
taire.  Paris:  Librairu  Agricole  de  la  Maison  Rustique;  rev.  in  Jour.  Agr.  Prat.,n.  ser.,  8 
(1904),  -ZVb.  43,  p.  536). — The  feeding  value  of  different  sorts  of  brush  is  spoken  of. 

On  the  valuation  of  concentrated  feeding  stuffs,  (4.  Faye  (Ugeskr.  Landm., 
49  (1904),  No.  13,  pp.  172-176). — By  use  of  the  method  of  least  squares  the  author 
calculates  the  relative  cost  of  protein,  nitrogen-free  extract,  and  fat  in  concentrated 
feeding  stuffs  to  be  as  1.6:2.6:1.  The  calculation  is  based  on  the  average  Danish 
market  prices  of  14  different  feeding  stuffs.- — f.  w.  woll. 

The  digestibility  and  manurial  value  of  purchased  feeding  stuffs,  A. 
Smetham  (Separate  from  Roy.  Lancashire  Agr.  Soc.  Jour.,  1902,  pp.  16). — In  connec- 
tion with  a  discussion  of  the  feeding  and  manurial  value  of  grains,  cakes,  etc.,  the 
results  of  a  large  number  of  the  author's  analyses  of  feeding  stuffs  are  quoted. 

"Food  units"  as  a  means  of  comparing  purchased  foods,  A.  Smetham 
(Separate. from  Roy.  Lancashire  Agr.  Sor.  Jour.,  1904,  ]>/>.  12). — A  method  of  calcu- 
lating the  comparative  value  of  feeding  stuffs  is  proposed,  which  takes  into  account 
both  the  manurial  and  feeding  value. 

Analyses  of  feeding  stuffs,  A.  L.  Kxisely  (Oregon  Sta.  Rpt.  1903,  pp.  46-48). — 
Analyses  are  reported  of  samples  of  prepared  cattle  food,  wheat  bran,  cocoanut-cake 
meal,  bunch  grass  (Agropyrum  divergens),  fresh  and  bleached,  and  vetch  seed.  The 
percentage  composition  of  the  vetch  seed  was  as  follows:  Water  13.03,  protein  26.04, 
fat  1.10,  nitrogen-free  extract  54.12,  crude  fiber  2. 84,  and  ash  2.87  per  cent. 

Inspection  of  concentrated  commercial  feeding  stuffs,  F.  W.  Woll  and  G.  A. 
Olson  (  Wisconsin  Sta.  Rpt.  1904,  pp.  321-338,  374-376).— A  list  of  the  concentrated 
commercial  feeding  stuffs  licensed  for  sale  in  the  State  during  the  year  is  given  and 
a  summary  of  a  number  of  analyses  which  were  made  of  such  feeds  is  reported. 

Attention  is  especially  directed  to  the  analyses  of  ground  corn  and  oats.  Of  the 
2H  samples  examined  2  were  considered  suspicious,  since  they  contained  more  than  7 
per  cent  of  crude  fiber,  while  one  was  regarded  as  adulterated,  as  its  crude  fiber  con- 
tent was  over  9  per  cent.  On  the  whole,  the  authors  consider  that  there  is  a  marked 
improvement  in  the  ground  corn  and  oats  offered  for  sale  in  the  State.  The  Wis- 
consin feeding-stuff  law  is  quoted. 

Feeding  sugar  in  the  form  of  dried  beets,  A.  Muntz  ami  A.  C.  Girard  (  Ann. 
Inst.  Nat.  Agron.,  2.  ser.,  3  (1904),  No.  2,  pp.  181-221). — Sugar  as  part  of  a  ration  is 
discussed  at  some  length,  and  the  possibility  of  feeding  this  material  in  the  form  of 
dried  beets  is  considered.  Analyses  of  dried  beets  are  reported  and  the  results  of 
tests  in  which  this  material  formed  part  of  the  ration  of  horses  for  4  weeks,  the 
amount  of  sugar  thus  furnished  daily  ranging  from  573  gm.  in  the  first  week  to  2,292 
gm.  in  the  fourth  week.  The  horses  remained  in  excellent  condition  and  the  authors 
concluded  that  dried  beets  may  be  advantageously  introduced  into  a  ration  for 
horses. 

Further  feeding  experiments  with  dried  potatoes,  W.  Schneidewind  (  Tllus. 
Landw.  Zt>/.,  :4  (1904),  No.  10,  pp.  93,  94).—  Continuing  earlier  tests  |  E.  S.  K.,  15, 
p.  806),  experiments  were  made  with  pigs  and  steers.  The  potatoes  were  not  found 
to  be  as  satisfactory  for  pigs  as  ground  barley  and  Indian  corn,  especially  from  the 
standpoint  of  economy.     With  steers  fed  dried  potatoes  fairly  good  results   were 
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obtained.  The  fact  is  pointed  out  thai  this  feeding  stuff  was  better  digested  by  steers 
than  by  pigs.  The  finely  ground  product  is  regarded  as  preferable  to  one  which  is 
coarsely  ground. 

The  feeding  of  farm  animals  with  molasses  at  Noyelles-sur-Escaut,  H. 
Hitier  {.Tour.  Agr.  Prat.,  n.  ser.,  <<?  (1904),  No.  86,  pp.  802-804).— The  successful 
feeding  of  molasses  as  part  of  a  ration  fur  horses  and  draft  oxen  is  noted. 

Animal  husbandry,  J.  Withycombe  {Oregon  Sin.  Rpt.  mo.;,  /,p.  24-28). — The 
author  states  that  in  general  the  work  of  the  department  of  animal  husbandry  has 
been  in  connection  with  fattening  pips,  feeding  dairy  cows  and  sheep,  and  soiling 
cows  and  pigs. 

"An  appreciable  increase  in  the  annual  yield  of  milk  from  the  station  herd  has 
occurred  since  the  adoption  of  soiling  instead  of  permitting  tin-  rows  to  run  on  pas- 
ture. The  soiling  of  hogs  with  alfalfa  has  not  been  satisfactory;  which  is  apparently 
due  to  the  tendency  of  the  plant  t<>  rapidly  develop  woody  substance,  thus  lessening 
its  palatability.     Rape  ami  other  tender,  succulent  forage  gave  satisfactory  results." 

In  a  test  undertaken  to  learn  the  cost  of  feeding  a  cow  for  beef  it  was  found  that 
there  was  a  gain  of  265  lbs.  in  114  days,  a  pound  of  gain  requiring  4.02  lbs.  of  mill 
feed  (wheat  bran,  linseed-cake  meal,  and  crushed' wheat  2:1:1),  2.76  lbs.  of  mixed 
clover  and  grass  hay,  and  14.11  Lbs.  of  steamed  vetch,  clover,  and  corn  silage.  The 
author  calculates  that  there  was  a  net  profit  of  $3.71.  The  dressed  carcass  was  54 
per  cent  of  the  live  weight. 

A  test  was  undertaken  to  determine  whether  a  dry  cow  can  be  maintained  in  good 
condition  during  the  winter  without  concentrated  feed,  a  4-year-old  Shorthorn  in 
excellent  condition  being  selected.  The  ration  consisted  of  mixed  clover  and  grass 
hay  with  steamed  clover,  vetch,  and  corn  silage.  The  total  amounts  consumed  in  4 
months,  beginning  January  1,  were  1,595  lbs.  of  hay  and  1,420  lbs.  of  silage.  During 
this  time  there  was  a  total  gain  of  25  lbs.  "It  will  be  noted  that  the  cow  was  win- 
tered very  inexpensively." 

In  a  test  with  calves  a  calf  feeder  was  compared  with  the  usual  method  of  allowing 
them  to  drink  from  a  bucket.  In  the  91  days  of  the  test  a  calf  weighing  120  lbs. 
gained  L22  11  is.  when  fed  from  a  bucket  and  another  animal  weighing  95  lbs.  at  the 
start  gained  130  lbs.,  while  a  calf  weighing  64  lbs.  at  the  beginning  of  the  test  and 
fed  with  a  calf  feeder  pained  12S  11  is.  All  were  given  6  lbs.  of  new  milk  night  and 
morning  with  as  much  mill  feed  and  hay  as  they  would  consume. 

The  healthfulness  of  silage  for  sheep  is  a  matter  regarding  which  opinions  differ,  so 
a  test  was  undertaken  with  a  Mock  of  25  breeding  ewes  and  a  ram.  They  were  fed 
all  the  steamed  vetch  and  clover  silage  they  would  eat  with  about  0.5  lb.  of  oats  per 
head  per  day  in  addition.  During  the  48  days  of  the  test  the  sheep  gained  122  lbs., 
consuming  6.58  lbs.  of  silage  and  0.48  lb.  of  oats  per  pound  of  gain.  With  the  excep- 
tion of  1  animal  the  flock  was  apparently  in  the  best  of  health  at  the  close  of  the 
experiment. 

The  tests  with  pigs  have  been  noted  from  a  previous  publication  (E.  S.  R.,  16, 
p.  84). 

Experiments  in  beef  production,  W.  J.  Kennedy  et  al.  I  Iowa  Sin.  Bui.  7!», 
pp.  266-804). — In  the  first  of  the  3  studies  reported  light,  medium,  and  heavy  grain 
rations  were  compared  with  3  lots  of  50  steers  each,  weighing  not  far  from  1,075  lbs. 
per  head  at  the  beginning  of  the  trial. 

When  on  full  feed  it  was  the  intention  to  give  about  16  lbs.  of  grain  per  head  per 
day  to  lot  1,  about  20  lbs.  to  lot  2,  and  about  24  lbs.  to  lot  3,  and  this  plan  was  fol- 
lowed in  the  main  throughout  the  test,  which  covered  189  days.  The  grain  fed  was 
at  first  snapped  corn,  later  shelled  corn,  and  then  corn  meal.  About  the  middle  of 
the  feeding  period  Buffalo  gluten  feed  and  later  oil  meal  and  oats  formed  a  part  of 
the  ration.  A  variety  of  coarse  fodder  was  used  in  the  test,  including  wheat  straw, 
oat  straw,  sheaf  oats,  and  clover  hay,  only  one  sort  being  fed  at  a  time. 
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The  greatest  gain,  322.7  lbs.  per  steer,  was  made  <>n  the  heavy  ration,  and  the 
gain  in  this  case  was  most  expensive,  costing  9.21  cts.  per  pound.  The  smallest  and 
cheapest  gain,  averaging  286.9  lbs.  per  steer  and  costing  8.99  cts.  per  pound,  was 
made  on  the  light  grain  ration.  The  greatest  range  in  feed  eaten  per  pound  of  gain 
was  also  noted  with  these  2  lots  being  16.51  lbs.  and  17.65  lbs.  of  dry  matter  per 
pound  of  gain,  respectively. 

Pigs  (1  per  steer)  followed  each  lot,  some  grain  being  fed  in  addition  to  what  they 
could  gather.  The  greatest  gain,  125.2  lbs.,  was  made  by  those  following  the  heavy- 
ration  lot  and  the  lowest  gain,  114.8  lbs.,  by  those  following  steers  fed  the  light 
ration. 

At  the  close  of  the  test  the  animals  were  all  sold  and  slaughtered,  some  data  regard- 
ing the  slaughter  test  of  the  steers  being  recorded.  Taking  into  account  the  usual 
data  for  both  steers  and  pigs,  the  authors  calculate  that  the  steers  were  fed  in  every 
case  at  a  loss,  the  amount  being  greatest  on  the  light  ration,  $6.31  per  steer,  and  least 
on  the  heavy  ration,  $4.21  per  steer. 

The  conclusions  which  were  drawn  follow: 

"Gains  on  fattening  cattle  can  be  made  at  a  smaller  cost  with  light  or  medium 
grain  rations  than  when  heavy  grain  rations  are  fed.  [In  the  time  covered  by  the 
test]  it  does  not  appear  to  be  possible  to  finish  cattle  on  light  or  medium  grain 
rations  so  as  to  sell  at  the  top  of  the  market  or  for  so  high  a  price  as  similar  cattle 
fed  on  heavy  grain  rations.  This  difference  in  the  selling  price  of  the  heavy  grain 
ration  cattle  will  more  than  offset  the  cheaper  gains  made  by  the  steers  fed  on  the 
light  and  medium  rations,  thus,  in  the  end,  making  the  feeding  of  the  heavy  grain 
rations  the  most  profitable  to  the  producer. 

"  Cattle  fed  on  light  grain  rations  will  consume  more  roughage  than  those  fed  on 
medium  or  heavy  grain  rations.  From  the  gains  made  by  the  hogs  which  followed 
the  various  lots  of  cattle  it  would  appear  that  the  cattle  fed  on  light  and  medium 
grain  rations  made  better  use  of  their  feed  than  did  those  fed  on  the  heavy  grain 
rations. 

' '  In  the  feeding  of  cattle  for  beef  production  the  cost  of  producing  a  pound  of  gain 
does  not  always  indicate  the  most  profitable  ration,  as  the  rate  of  gain  and  the  sell- 
ing price  of  the  finished  product  must  be  considered." 

In  the  second  test  southern  and  western  steers  were  compared,  to  determine 
whether  the  change  in  climatic  conditions  affects  the  southern  cattle  unfavorably  as 
has  sometimes  been  claimed.  Each  lot  contained  50  animals,  the  w-estern  cattle 
averaging  about  1,000  lbs.  and  the  southern  cattle  not  far  from  750  lbs.  per  head. 
Both  lots  were  fed  under  similar  conditions  heavy  grain  rations,  the  character  of  the 
rations  as  regards  both  grain  and  coarse  fodder  being  practically  the  same  as  in  the 
above  test. 

In  the  223  days  covered  by  the  trial  the  southern  steers  gained  410.6  lbs.  each  on 
an  average,  the  cost  of  a  pound  of  gain  being  7.17  cts.  and  the  dry  matter  required 
per  pound  of  gain  11.52  lbs.  In  the  case  ot  the  western  steers  the  average  gain  was 
378.1  lbs.  per  steer,  the  cost  of  a  pound  of  gain  9.09  cts.  and  the  dry  matter  eaten 
per  pound  of  gain  17.33  lbs.  Pigs  followed  each  lot  of  steers  under  the  same  con- 
ditions as  in  the  test  noted  above,  those  following  the  southern  steers  gaining  on  an 
average  124.1  lbs.  and  those  following  the  western  steers  138.9  lbs.  per  animal. 

At  the  close  of  the  test  the  animals  were  sold  and  slaughtered,  the  usual  data 
being  recorded.  Taking  into  account  all  the  conditions,  the  authors  calculate  that 
there  was  a  loss  of  43  cts.  with  the  southern  cattle  and  $5.04  with  the  western  cattle. 
The  data  reported  led  to  the  conclusion  that  cattle  from  the  southern  ranges  may 
be  taken  directly  to  the  Iowa  feed  lots  and  used  for  feeding  purposes,  .  .  .  and 
when  fed  on  the  same  feed  stuffs,  under  like  conditions,  will  make  gains  in  point  of 
economy,  equal  to  or  greater  than  cattle  from  the  western  ranges.  Furthermore, 
southern  range  cattle  show  a  strong  inclination  to  take  on  flesh  rapidly,  thus  round- 
ing out  and  maturing  early. 
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Continuing  earlier  work  (E.  S.  R.,  14,  p.  481),  the  desirability  of  supplementing 
corn  by  other  feeds  was  tested  with  5  lots  of  50  steers  each,  averaging  not  far  from 
800  lhs.  in  weight.  The  supplementary  feeds  selected  and  the  maximum  amounts 
fed  per  head  per  day  were  as  follows:  ( >il  meal  4  lbs.,  cotton-seed  meal  4  lhs.,  gluten 
feed  5  lbs.,  and  dried  blood  1.5  lhs.  The  basal  ration  was  much  the  same  as  in  the 
preceding  tests,  and  pigs  followed  each  lot  of  steers. 

In  the  189  days  of  the  test  the  greatest  gain,  367.2  lhs.  per  steer,  was  made  by  the 
lot  on  corn  and  oil  meal,  and  the  smallest  gain,  334.9  lbs.  per  steer,  by  the  lot  on 
corn  only.  The  greatest  range  in  dry  matter  per  pound  of  gain  was  also  found  with 
these  2  lots,  13.15  lhs.  being  noted  with  the  oil-meal  ration  and  15.15  with  the  corn 
ration.  The  cost  of  a  pound  of  gain  ranged  from  7.88  cts.  on  oil  meal  to  9.45  cts.  on 
corn  and  dried  blood. 

The  pigs  and  steers  were  slaughtered,  some  data  of  the  slaughter  test  being 
recorded.  Taking  into  account  all  the  usual  factors,  the  authors  calculate  that  there 
was  a  loss  ranging  from  33  cts.  with  the  corn-fed  steers  to  $4.47  with  those  fed  the 
blood  meal.  From  this  and  the  earlier  trial  some  general  conclusions  are  drawn, 
from  which  the  following  are  quoted : 

"The  use  of  supplemental  feed  stuffs  in  fattening  cattle  results  in  an  increased  rate 
of  gain,  higher  bloom,  and  in  some  cases  in  a  lower  cost  per  pound  of  gain,  and 
higher  prices  for  the  finished  cattle. 

"It  appears  that  gluten  feed,  oil  meal,  and  cotton-seed  meal  are  very  satisfactory 
feed  stuffs;  that  they  are  especially  valuable  in  balancing  the  ration  when  the 
roughage  used  is  rather  inferior,  such  as  straw;  that  dried  blood  can  not  be  consid- 
ered satisfactory  from  a  practical  standpoint,  as  the  increased  gain  is  very  slight  and 
wholly  disproportionate  to  the  cost. 

"The  extent  to  which  these  supplemental  feeds  may  be  profitably  used  depends 
upon  the  price  of  corn,  the  price  of  supplemental  feed,  and  the  kind  of  roughage  in 
use.  .  .  . 

"Corn  and  good  clover  hay,  while  not  furnishing  a  perfectly  balanced  ration,  give 
very  satisfactory  gains,  and  under  ordinary  conditions  may  be  expected  to  yield 
fully  as  satisfactory  financial  profits  as  when  supplemental  feeds  are  used. 

"The  feeder  must  himself  determine  wdiether  to  use  such  feeds,  and  in  doing  so 
must  take  into  account  the  price  of  other  feed  stuffs,  the  price  of  supplemental  feeds, 
the  price  of  cattle,  and  the  probable  premium  which  the  most  highly  finished  cattle 
will  command  over  cattle  of  good  finish." 

Analyses  of  the  concentrated  feeds  used  in  the  above  experiments  are  reported. 

Present  methods  of  beef  production,  II.  W.  Mumfoed  and-L.  D.  Hall  (Illinois 
Sta.  Circ.  79,  pp.  10). — A  circular  letter  requesting  information  on  a  number  of 
points  connected  with  cattle  raising  was  addressed  to  a  large  number  of  feeders  in 
Illinois  and  neighboring  States,  and  the  replies  received  are  summarized  and  dis- 
cussed.    Some  of  the  more  important  deductions  follow: 

A  significant  fact  brought  out  is  that  a  large  percentage  of  Illinois  breeders  and 
feeders  of  cattle  are  convinced  of  the  need  of  better  blood  in  the  cattle  handled.  It 
has  been  estimated  that  only  about  15  per  cent  of  the  native  beef  steers  marketed  in 
Chicago  are  carried  from  birth  to  maturity  without  changing  hands  and  this  estimate 
seems  to  he  home  out  by  the  data  secured  in  this  investigation. 

Apparently  no  constant  relation  can  be  found  between  the  value  of  land  in  any 
locality  and  the  proportion  of  cattle  bred  or  fed  there,  nor  did  the  data  show  that 
distance  from  the  cattle  markets  had  any  uniform  effect  on  the  number  of  cattle 
raised.  It  was  apparently  true,  however,  that  the  principal  beef-producing  sections 
are  those  in  which  corn  is  most  extensively  grown.  The  authors  believe  that  under 
average  Illinois  conditions  it  is  rarely  good  practice  to  carry  stock  cattle  a  consider- 
able time  on  a  maintenance  ration,  even  though  subsequent  gains  on  grass  are 
increased  thereby.     The  average  daily  gain  secured  with  yearlings  on  grass  alone, 
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according  to  the  data  collected,  was  1.66  lbs.,  and  in  the  case  of  2-year-olds  it  was 
1.87  lbs. 

As  regards  breeds  most  in  favor,  about  50  per  cent  of  the  correspondents  stated 
that  Shorthorns  gave  the  best  returns;  about  20  per  cent  favored  Herefords,  and  18 
per  cent  Angus.  About  50  per  cent  of  those  who  replied  preferred  2-year-olds  for 
stock  cattle  and  feeders,  the  remainder  being  about  equally  divided  in  their  preference 
for  older  and  younger  animals.  As  regards  weight,  some  40  per  cent  of  the  corre- 
spondents preferred  cattle  weighing  from  800  to  1,000  lbs.  for  stockers  and  feeders; 
26  per  cent  favored  those  weighing  less  than  800  lbs.,  and  34  percent  1,000  lbs. 
or  over. 

Information  was  also  sought  regarding  the  feeding  of  spayed  heifers  and  less  than 
one-third  of  those  who  replied  had  made  the  attempt.  "Of  those  who  sometimes 
used  heifers  as  feeders  about  one-half  report  that  they  have  been  able  to  realize  as 
much  profit  from  feeding  them  as  from  feeding  steers." 

The  food  value  of  a  pound  of  milk  solids,  C.  L.  Beach  (Connecticut  Starrs  Sta. 
Ilul.  31,  pp.  J'!,  figs.  14).- — The  food  value  for  young  animals  of  milk  carrying  differ- 
ent percentages  of  fat  was  studied  with  calves,  pigs,  and  lambs. 

In  the  case  of  calves,  which  were  being  reared  for  dairy  animals,  1.33  lbs.  total 
solids  from  milk  with  5. 1  per  cent  fat  was  required  per  pound  of  gain  in  a  test  covering 
53  days  as  compared  with  1.16  lbs.  from  milk  carrying  3.27  per  cent  fat  fed  for  63 
days.  In  the  case  of  2  calves,  each  fed  for  30  days,  0.91  lb.  total  milk  solids  from 
milk  carrying  3.27  per  cent  fat  was  required  per  pound  of  gain,  as  compared  with 
1.03  lbs.  from  milk  with  4.6  per  cent  fat. 

In  the  first  test  with  pigs  2  animals  fed  skim  milk  gained  62  lbs.  in  40  days.  Two 
similar  animals  receiving  milk  poor  in  fat  (containing  3.54  percent)  gained  54.8  lbs., 
while  2  animals  fed  milk  rich  in  fat  (containing  5.2  per  cent)  gained  42.2  lbs. 
Throughout  the  remainder  of  the  test,  which  covered  70  days,  a  similar  ratio  was 
noted.  Some  data  are  given  regarding  the  total  solids  required  per  pound  of  gain. 
An  idea  of  the  relative  amounts  may  be  gathered  from  the  fact  that  from  the  fortieth 
to  the  fiftieth  day  of  the  feeding  period  1.48  lbs.  of  milk  solids  were  required  per 
pound  of  gain  when  supplied  by  skim  milk,  1.18  lbs.  by  milk  poor  in  fat,  and  2  lbs. 
by  milk  rich  in  fat.     In  every  case  the  milk  was  fed  ad  libitum. 

In  a  second  test  under  practically  the  same  conditions  with  3  lots  of  2  pigs  each 
the  lot  receiving  skim  milk  gained  72  lbs.  in  30  days;  the  lot  fed  milk  poor  in  fat 
(3.3  per  cent)  gained  58  lbs.  and  the  pair  fed  milk  rich  in  fat  (5.7  per  cent)  gained 
50  lbs.  The  total  solids  required  per  pound  of  gain  in  the  3  cases  were  1.48,  1.40, 
and  1.56  lbs.,  respectively.  At  the  end  of  the  test  one  of  the  pigs  fed  milk  poor  in 
fat  and  one  of  those  fed  milk  rich  in  fat  were  slaughtered,  the  dressed  weight  in  the 
2  cases  being  65  and  70  per  cent  of  the  live  weight,  respectively.  The  weight  of  the 
liver,  spleen,  and  blood  were  practically  the  same  in  the  2  cases.  The  sixth  rib  of 
each  pig  was  analyzed,  showing  21.25  per  cent  fat  in  the  skim  milk  fed  pig  and  35.68 
per  cent  in  the  pig  fed  rich  milk.  The  pig  fed  the  milk  with  low  fat  content  had 
1.78  per  cent  more  lean  meat,  11.93  per  cent  more  water,  and  14.43  per  cent  less  fat 
than  the  other. 

In  a  test  with  lambs  a  lot  of  2  animals  gained  37.7  lbs.  in  60  days  on  milk  contain- 
ing 3  per  cent  fat  as  conqjared  with  30.4  lbs.  in  the  case  of  a  lot  of  2  animals  fed  milk 
containing  5.6  per  cent  fat,  the  total  milk  solids  required  per  pound  of  gain  being 
1.08  lbs.  and  1.37  lbs.     In  addition  to  milk  each  lot  consumed  36  lbs.  of  hay. 

Considering  the  tests  with  all  the  animals,  the  author  calculates  that  1.22  lbs.  of 
milk  solids  from  milk  poor  in  fat  is  required  per  pound  of  gain  as  compared  with 
1.47  lbs.  from  milk  rich  in  fat.  The  results  of  some  studies  regarding  the  size  of  fat 
globules  in  milk  are  also  reported. 

The  general  conclusions  drawn  from  the  investigation  as  a  whole  follow: 

"These  experiments  were  made  with  young  animals,  in  which,  no  doubt,  the 
digestive  fluids  were  not  in  full  and  active  operation. 
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"To  produce  1  lb.  of  gain  in  live  weight  in  these  young  animals  more  totai  solids 
were  required  with  tlu'  milk  rich  in  butter  fat  than  with  the  milk  poor  in  butter  fat. 

.  "  Later  in  the  trials  with  pigs  fed  rich  milk  ad  libitum  serious  digestive  disturbances 
were  noticed. 

"The  failure  of  a  pound  of  milk  solids  in  rich  milk  to  make  equal  or  better  gains 
than  a  pound  of  solids  in  the  poor  milk  was  not  due  apparently  to  lack  of  nitrogen- 
ous material,  but  rather  to  the  excess  of  fat  or  to  the  character  of  the  fat. 

"  Larger  fat  globules  were  found  in  the  richer  milk,  and  this  fact,  in  connection 
with  the  digestive  disturbances,  would  seem  to  indicate  the  reason  for  the  larger 
gains  from  a  pound  of  solids  with  the  poorer  milk." 

Cattle  raising  on  the  plains,  J.  E.  Payne  {Colorado  Sta.  Bui.  87,  pp.  7-17). — In 
addition  to  a  brief  account  of  the  history  of  cattle  raising  on  the  Great  Plains  of 
Colorado,  the  author  discusses  range  improvement,  winter  feeding,  shelter,  diseases, 
the  financial  possibilities  of  stock  raising,  and  related  topics.  As  regards  the  value 
of  pastures  v.  open  range  he  states  that  fewT  have  tried  the  plan  on  the  Colorado 
plains,  but  that  when  tested  in  Texas  it  increased  the  value  of  the  pasture  quite 
rapidly.  In  such  a  system  the  supply  of  water  is  the  important  matter  and  would 
have  to  be  secured  by  digging  wells. 

The  need  of  feeding  in  winter  is  discussed.  "It  has  been  the  experience  of  cattle- 
men that  after  they  have  begun  feeding  an  animal  the  feeding  must  be  continued 
until  the  grass  comes.  It  is  also  better  to  feed  the  weak  animals  full  feed  instead  of 
trying  to  make  them  rustle  for  a  part  of  their  living.  If  given  a  partial  feed  they  die 
and  all  that  is  given  them  is  lost,  while  if  well  fed  and  sheltered  they  get  through 
the  winter  in  good  shape  and  are  soon  equal  to  the  stronger  cattle  that  rustled  all 
winter."     The  need  of  shelter  for  range  cattle  is  insisted  upon. 

In  the  author's  opinion,  the  so-called  loco  poisoning  is  a  consequence  of  insufficient 
feed  rather  than  the  eating  of  any  special  poisonous  plant. 

The  value  of  soy  beans  as  a  part  of  a  grain  ration  for  lambs,  W.  B.  Rich- 
ards and  F.  Kleinheinz  (Wisconsin  Sin.  Rj>t.  1904,  /'/'•  51-55). — The  growing  inter- 
est in  soy  beans  led  the  authors  to  study  their  feeding  value  for  lambs,  the  test 
reported,  which  covered  12  weeks,  being  made  with  2  lots  of  10  lambs  each. 

In  addition  to  grain  all  the  lambs  were  fed  like  rations  of  cut  corn  stover  and 
clover  hay,  the  latter  being  after  a  little  replaced  by  June  grass  hay.  On  soy 
beans  and  corn  meal  1:1  the  average  gain  per  lamb  during  the  test  was  16.3  lbs.,  the 
grain  eaten  per  pound  of  gain  6.11  lbs.,  and  the  coarse  fodder  eaten  per  pound  of 
gain  7.11  lbs.  On  oats  and  corn  1:1  the  average  gain  per  lamb  was  13.7  lbs.,  and  the 
grain  and  coarse  fodder  eaten  per  pound  of  gain  7.28  lbs.  and  8.62  lbs.,  respectively. 

"Soy  beans  in  this  trial  have  proved  to  be  an  excellent  grain  for  balancing  the 
grain  ration  of  growing  lambs.  More  experiments  will  be  necessary  before  definite 
conclusions  can  be  drawn.  If  the  results  continue  to  be  as  encouraging  as  those  set 
forth  in  this  experiment,  extended  use  of  soy  beans  for  feeding  purposes  will  depend 
upon  how  economical  their  production  proves  in  this  particular  section." 

Analyses  are  reported  of  the  feeding  stuffs  used  except  the  corn  stover. 

Exercise  v.  confinement  for  fattening  sheep  in  winter,  G.  C.  HiMPnREY  and 
F.  Kleinheixz  (  Wisconsin  Sin.  Rpt.  1904,  pp.  56-59). — The  value  of  exercise  as  a 
factor  in  fattening  lambs  in  winter  was  studied.  In  the  first  test  2  lots  of  10  lambs 
each  were  given  exercise  in  a  field  or  yard,  while  2  similar  lots  were  kept  in  pens, 
all  being  fed  like  rations  of  mixed  grain,  clover  hay,  and  sugar  beets. 

In  13  weeks  the  lambs  having  the  exercise  made  a  total  gain  of  421  lbs.,  and  those 
without  exercise  409  lbs.,  the  average  cost  of  a  pound  of  gain  in  each  case  being  11 
cts.  With  exercise  6.52  lbs.  grain  and  14.8  lbs.  of  coarse  fodder  were  required  per 
pound  of  gain.  Similar  values  for  the  lambs  without  exercise  were  7.72  and  15.2  lbs. 
In  a  second  test  which  was  made  under  much  the  same  conditions  except  that  man- 
gel-wurzels  were  substituted  for  beets,  a  lot  of  16  lambs,  with  exercise,  made  a  total 
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gain  of  190  pounds,  requiring  7.6  lbs.  of  grain  and  29.1  lbs.  of  coarse  fodder  per  pound 
of  gain,  hi  the  case  of  a  similar  lot  without  exercise  the  total  gain  was  283  lbs. 
and  the  grain  and  coarse  fodder  required  per  pound  of  gain  5.1  lbs.  and  19.6  lbs., 
respectively. 

The  relative  cost  of  the  feed  per  pound  of  gain  in  the  2  lots  was  15.1  cts.  and  10.2  cts. 
According  to  the  authors,  the  results  obtained  in  the  two  tests  were  in  some  respects 
contradictory,  yet  the  average  results  for  both  trials  are  somewhat  in  favor  of  con- 
finement for  fattening  sheep  in  winter.  The  data  obtained  up  to  the  present  time 
are  not  regarded  as  sufficient  for  final  deductions. 

Effect  upon  the  lambs  of  feeding  a  mixed  grain  ration  of  corn,  oats,  and. 
bran  to  pregnant  ewes,  W.  B.  Richards  and  F.  Kleinheinz  (Wisconsin  Sta.  Rpt. 
1904,  VP-  60-66). — Forty  ewes  from  the  station  flock  were  divided  into  4  uniform 
lots  of  10  each  and  fed  like  rations  of  a  mixture  of  equal  parts  of  corn,  oats,  and  bran 
with  corn  silage  and  hay,  this  test  being  a  continuation  of  work  previously  reported 
in  which  ewes  were  fed  a  single  grain  (E.  S.  R.,  14,  p.  996).  The  gain  in  weight  in 
the  11  weeks  of  the  test  ranged  from  94  lbs.  to  167  lbs.,  averaging  146.1  lbs.  per  lot. 
The  average  number  of  lambs  per  lot  was  14,  the  average  weight  at  birth  8.4  lbs., 
the  percentage  of  strong  lambs  86.7,  of  medium  lambs  6.6,  and  of  weak  lambs  6.7. 

The  test  is  discussed  at  length  and  compared  with  the  results  of  the  earlier  test 
referred  to.  In  the  authors'  opinion  the  mixed  grain  ration  tested  is  satisfactory  for 
breeding  ewes  and  is  as  economical  as  feeding  a  single  grain,  such  as  shelled  corn, 
whole  oats,  wheat  bran,  or  dried  brewers'  grains.  When  the  milk  supply  of  the 
ewes  is  considered  a  ration  of  dried  brewers'  grains  gave  better  results  than  the 
mixed  ration  fed  in  the  test  reported.  The  average  increase  of  lambs  was  greater  in 
the  case  of  the  ewes  fed  a  single  grain  ration,  but  the  percentage  of  strong  lambs  was 
not  as  high  as  on  a  single  grain. 

"Corn  silage  with  hay  proved  to  be  a  good  winter  roughage  ration  for  breeding 
ewes  as  in  all  trials  previously  made  at  this  station."  The  milk  supply  of  the  ewes 
when  the  lambs  were  born  was  noted,  64.8  of  them  being  rated  as  "good  "  in  this 
respect.  "Grouping  the  ewes  in  this  experiment  according  to  breeds  shows  that 
the  Dorsets  and  Southdowns  excel  the  other  breeds  in  milk  supply  at  the  time  of 
parturition.  There  is  considerable  difference  shown  between  the  different  breeds 
used  in  the  trial  as  regards  percentage  of  increase  in  strength  and  weight  of  the  lambs 
at  birth.  The  number  of  some  of  the  breeds  represented,  however,  is  too  small  to 
show  any  definite  results  regarding  these  points." 

Sheep-shearing  test  at  Hanover  in  1903,  C.  Lehmann  (Arb.  Dent.  Landw. 
Gesell.,  1904,  No.  95,  pp.  87,  figs.  71). — The  detailed  results  of  a  sheep-shearing  test  are 
given.  The  average  live  weight  of  the  70  animals  included  was  59.53  kg.  shorn  and 
that  of  the  unwashed  fleece  5.41  kg. 

Whole  corn  compared  with  corn  meal  for  fattening  pigs;  eighth  year 
trial,  W.  A.  Henry  (  Wisconsin  Sta.  Rpt.  1904,  pp.  20-24)- — Continuing  earlier  work 
(E.  S.  R.,  16,  p.  86),  whole  corn  was  compared  with  the  same  corn  ground  using  2 
lots  of  4  pigs  averaging  126  lbs.  and  2  lots  of  3  pigs  each  averaging  83  lbs.  in  weight. 

In  the  10  weeks  of  the  test  the  total  gain  of  the  older  pigs  fed  shelled  corn  was  208 
lbs.  and  of  the  younger  pigs  60  lbs.,  the  feed  required  per  pound  of  gain  in  each  case 
being  5.48  lbs.  and  7.38  lbs.  In  the  case  of  corn  meal  the  total  gain  of  the  older  pigs 
was  246  lbs.  and  of  the  younger  pigs  71  lbs.,  the  feed  required  per  pound  of  gain  in 
the  2  cases  being  5.72  lbs.  and  8.2  lbs. 

"So  far  as  these  trials  are  concerned,  it  is  shown  that  in  both  cases  there  was  a 
waste  of  food  by  reducing  the  corn  to  meal  by  grinding.  .  .  .  Mature  hogs  under 
confinement  will  show  large  gains  for  several  weeks  on  the  exclusive  corn  diet,  but 
such  gains  are  not  long  continued.  Young  growing  pigs  must  buildup  bone  and 
muscle  if  they  are  to  increase  materially  in  weight  and  grow  normally;  they  can 
not  secure  from  the  corn  grain  the  necessary  food  elements  for  the  body  structure, 


ANIMAL    PRODUCTION.  809 

and  hence  nature,  soon  turned  awry,  protests  against  this  food  by  showing  poor 
appetites,  lack  of  gain,  and  other  evidences  of  unthrift  and  malnutrition.  .  .  . 

"The  results  plainly  show  that  corn,  either  ground  or  whole,  should  not  be  used 
exclusively  with  pigs  or  young  hogs.  So  far  as  they  are  of  any  value  otherwise, 
they  show  a  positive  disadvantage  following  the  grinding  of  the  corn  to  meal.  So 
disastrous  were  the  results  that  it  is  doubtful  if  we  are  warranted  in  continuing  such 
experiments  with  pigs." 

Some  effects  of  feeding  wide  and  narrow  rations  on  the  growth  of  young 
pigs,  J.  G.  Fuller  (  Wisconsin  Sta.  Rpt.  1904,  pp.  25-31,  figs.  2). — Using  2  lots  of  3 
young  pigs  each,  the  feeding  value  of  corn  meal,  mixed  to  a  thick  slop  with  water, 
and  corn  meal  and  wheat  middlings  1:1,  mixed  with  skim  milk,  was  studied,  the 
trial  covering  110  days. 

The  total  gain  on  corn  meal  was  130  Lbs.,  the  dry  matter  required  per  pound  of 
gain  7.12  lbs.,  and  the  net  profit  49  cts.  On  corn  meal  and  middlings  the  total  gain 
was  362  lbs.,  the  dry  matter  eaten  per  pound  of  gain  3.33  lbs.,  and  the  net  profit$5.90. 
Slaughter  tests  were  made  at  the  conclusion  of  the  trial  and  also  a  careful  dissection 
of  the  carcass  and  tests  of  the  strength  of  hone  with  1  pig  from  each  lot.  In  the  case 
of  the  corn-fed  pigs  the  dressed  weight  was  72  per  cent  of  the  live  weight  and  in  the 
case  of  those  fed  a  mixed  ration  it  was  76  per  cent. 

The  author  states  that  the  lean  meat  of  the  pigs  fed  the  mixed  ration  was  notice- 
ably  darker  in  color  and  showed  better  marbling  than  in  the  case  of  the  pigs  fed 
entirely  on  corn.  On  an  average  the  thigh  bones  of  the  lot  fed  the  mixed  ration 
were  50  per  cent  stronger  than  of  those  fed  the  corn  ration. 

The  author  concludes  that  the  constitution  of  all  pigs  fed  corn  only  was  seriously 
impaired  and  that  it  is  impracticable  to  raise  young  pigs  on  an  exclusive  corn  ration. 
"The  feeding  trial  made  dwarfed  animals  out  of  every  pig  in  lot  1,  fed  exclusively 
on  corn.  While  they  gained  some  in  flesh  they  did  not  develop  in  bone,  and,  as  time 
went  on,  their  vitality  decreased.  The  hair  on  their  bodies  became  thin  and  their 
skin  hard  and  scaly.  Toward  the  end  of  the  trial  they  were  indifferent  about  eating 
and  showed  considerable  uneasiness." 

Soy  beans  v.  middlings  as  a  supplement  to  corn  meal  for  fattening  pigs, 
(i.  C.  Humphrey  (  Wisconsin  Sta.  Rpt.  1904,  pp-  32-40,  figs.  4). — Corn  alone  having 
proved  unsatisfactory  for  pigs,  the  relative  value  of  soy  beans  and  middlings  as  a 
supplement  to  this  grain  was  studied  with  6  Improved  Yorkshire  pigs  divided  into  2 
uniform  lots  of  3  animals  each.  The  difficulty  experienced  in  grinding  the  soy  beans 
alone,  the  author  states,  was  readily  obviated  when  the  beans  and  corn  were  mixed 
before  grinding. 

On  corn  and  soy  beans  2:1,  the  average  daily  gain  per  pig  was  1.26  lbs.  and  the 
feed  required  per  pound  of  gain  5.39  lbs.,  as  compared  with  1.08  lbs.  and  6.08  lbs.  on 
corn  meal  and  middlings  2:1.  At  the  close  of  the  trial  the  pigs  were  slaughtered 
and  the  live  and  dressed  weight,  weight  of  the  organs,  etc.,  recorded.  The  dressed 
weight  averaged  82  per  cent  on  soy  beans  and  83.2  per  cent  on  middlings.  No 
marked  differences  were  observed  in  the  distribution  of  fat  and  lean  on  the  carcasses, 
yet  the  authi  >r  states  that  there  was  a  slightly  better  development  of  lean  meat  in  the 
case  of  the  pigs  fed  the  soy  beans. 

"  No  definite  conclusions  can  be  drawn  from  this  single  trial,  and  results  of  further 
trials  will  he  sought  with  interest." 

Pig-  feeding  experiment,  A.  (Joss  [Indiana  Xiu.  A'/''-  1904,  pp.  0,7). — A  brief 
account  is  given  of  a  feeding  test  with  4  lots  of  4  pigs  each.  On  corn  only  there  was 
a  total  gain  of  L83  lbs.  at  a  loss  of  :;  cts.;  on  corn  and  shorts  1:1  the  total  gain  was 
365  lbs.  with  a  profit  of  $5.71;  on  corn  and  soy  beans  2:1  the  corresponding  values 
were  402  lbs.  and  ^M,  and  on  corn  and  tankage  5:1  they  were  348  lbs.  and  $4.49. 

"It  will  be  seen  that  the  lot  fed  with  corn  and  soy  beans  made  considerably  over 
double  the  gain  in  live  weight  made  by  the  animals  fed  on  corn  alone,  and  the  lots 
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fed  shorts  and  tankage  in  addition  to  the  corn  made  almost  double  the  gain  made  by 
the  lot  fed  corn  alone.  When  the  financial  phase  of  the  question  is  considered  the 
differences  are  much  more  striking." 

Animal  husbandry,  J.  Withycombe  {Oregon  Sta.  Rpt.  1904,  ]>■  ■->>)■ — In  an 
account  of  the  work  of  the  animal  husbandry  department  of  the  station  a  test  of  the 
feeding  value  of  wheat  chop  and  dried  blood  for  pigs  is  briefly  reported.  In  50  days 
a  lot  of  6  pigs  fed  wheat  chop  gained  460  lbs.,  consuming  5.24  lbs.  of  chop  per  pound 
of  gain.  During  the  same  time  a  similar  lot  gained  465  lbs.,  consuming  4.92  lbs.  of 
wheat  chop  and  0.74  lb.  of  dried  blood  per  pound  of  gain.  "The  dried  blood  as  a 
supplementary  feed  with  wheat  was  fed  at  a  financial  loss." 

Poultry  feeding  and  fattening,  G.  B.  Fiske  {New  York:  Orange  Judd   Co. 
1904,  pp.  160,  pi.  l,figs.  43). — Chicken  feeding,  broiler  raising,  finishing  and  dress- 
ing capons,  American  fattening  methods,  preparation  for  market,  and  marketing 
turkeys  and  water  fowl  are  some  of  the  topics  taken  up  in  this  concise  volume  on 
poultry  raising. 

The  physiology  of  the  gizzard  of  grain-eating  birds,  A.  Zaitschek  {Arch. 
Physiol.  [Pfluger],  104  {1904),  No.  9-12,  pp.  608-611).— In  experiments  with  chick- 
ens fed  for  10  weeks  with  and  without  the  addition  of  grit,  both  lots  showed  about 
the  same  changes  in  weight.  It  is  evident  therefore  that  grit  remains  in  the  gizzard 
for  a  considerable  time.  The  amount  of  grit  in  the  gizzard  of  the  birds  fed  none  dur- 
ing the  test  was  much  smaller,  and  the  pieces  were  more  worn  down  and  smoother 
than  was  found  with  the  other  lot. 

In  the  case  of  intensive  fattening  of  poultry,  which  lasts  not  more  than  15  days,  the 
feeding  of  grit  the  author  concludes  is  unnecessary,  since  the  gizzard  will  contain 
enough. 
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Experiments  with  dairy  cows,  D.  H.  Otis  {Kansas  Sta.  Bui.  125,  pp.  59-161, 
figs.  44)- — This  bulletin  includes  the  results  of  investigations  at  the  station  for  a 
series  of  years  and  considerable  general  information  on  a  variety  of  subjects.  Some 
of  the  more  important  points  discussed  are  noted  below. 

From  statistics  gathered  by  the  State  board  of  agriculture  and  covering  a 'period  of 
10  years  it  is  estimated  that  the  average  income  of  Kansas  cows  is  $9.62  per  head. 
Data  obtained  from  82  creamery  patrons  showed  a  total  yearly  income  per  cow  of 
$32.86,  the  income  from  cows  of  the  best  herd  being  $54.38  and  the  poorest  $18.04. 

In  1898  the  station  purchased  a  herd  of  common  cows,  the  records  of  which,  along 
with  illustrations  of  some  of  the  cows  as  they  appeared  when  purchased  and  later, 
are  given  in  this  bulletin.  The  average  yearly  production  was  6,288.58  lbs.  of  milk 
and  251.24  lbs.  of  butter  fat.  The  best  10  cows  produced  on  an  average  8,085.8  lbs. 
of  milk  and  337.19  lbs.  of  butter  fat,  and  the  poorest  10  cows  3,484.62  lbs.  of  milk 
and  142.08  lbs.  of  butter  fat.  The  record  of  the  best  cow  was  9,116  lbs.  of  milk  and 
383.7  lbs.  of  butter  fat  and  of  the  poorest  cow  2,463.1  lbs.  of  milk  and  87.21  lbs.  of 
butter  fat. 

At  local  prices  for  feeding  stuffs  the  best  cow  showed  a  profit  over  cost  of  feed  of 
$40.37,  and  the  poorest  cow  a  loss  of  $4.53.  The  cows  materially  improved  in  appear- 
ance by  the  good  feeding  and  care  received  at  the  station.  The  effort  is  being  made 
to  grade  up  this  herd  by  the  use  of  pure-bred  Guernsey  bulls.  Nine  cows  selected 
by  practical  dairymen  were  later  added  to  the  herd,  and  their  records  showing  food 
consumption  and  milk  production  are  reported,  as  are  also  the  records  of  the  pure- 
bred cows  of  different  breeds  kept  at  the  station. 

Data  are  given  showing  variations  in  the  weight  of  animals;  comparative  yields  of 
heavy,  medium,  and  light  cows;  variations  in  the  daily  yield  of  milk;  relative  profits 
from  long  and  short  lactation  periods;  and  cost  of  keeping  cows.  Cows  of  medium 
weight  made  the  best  records.     The  longest  lactation  periods  showed  the  largest 
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profit.  It  is  estimated  that  cows  to  be  profitable  must  yield  products  to  the  amount 
of  over  $5.95  above  the  cost  of  feed. 

Three  dry  cows,  two  2-year-old  heifers,  and  3  calves  were  maintained  for  1  month 
on  4,232  lbs.  of  wheat  straw  and  992  lbs.  of  ground  wheat,  the  average  loss  in  weight 
per  head  for  the  first  week  being  62  lbs.  and  for  the  month  13  lbs.  At  current  prices 
it  is  estimated  that  wheat  and  wheat  straw  may  be  utilized  in  wintering  cows  at  from 
$1.25  to  $2.50  per  head  per  month.  Cows  fed  liberally  on  a  ration  containing  plenty 
of  protein  showed  only  a  small  gain  in  yield  in  changing  from  dry  feed  to  soiling 
crops  or  pasture,  and  no  decrease  in  fat  content.  The  possibility  and  economy  of 
producing  dairy  feeds  on  the  farm  is  illustrated.  Rations  for  cows  producing  differ- 
ent quantities  of  milk  are  suggested. 

Notes  are  given  on  a  number  of  pasture  and  soiling  crops  for  cows.  The  experi- 
ence at  the  station  indicates  that  on  the  whole  it  is  unsafe  to  pasture  cows  on  alfalfa. 
A  test  was  made  of  an  "alfalfa  bit"  designed  to  lessen  the  danger  from  bloating,  and 
somewhat  favorable  results  were  obtained  which  were  believed  to  be  due  to  prevent- 
ing the  cows  from  eating  the  alfalfa  so  rapidly.  In  a  comparison  of  pasturing  and 
soiling  it  required  0.71  of  an  acre  to  support  a  cow  on  soiling  crops  144  days,  while  on 
pasture  it  required  3.63  acres  for  the  same  period.  The  cows  on  pasture  produced 
the  most  milk  but  also  consumed  the  most  grain.  On  the  whole  it  was  found  possi- 
ble to  get  over  four  times  as  much  per  acre  by  soiling  as  by  pasturing. 

Notes  are  given  on  the  results  of  feeding  experiments  with  corn  silage,  alfalfa  silage 
and  hay,  clover,  sorghum,  Kafir  corn,  millet,  and  other  crops,  and  also  with  different 
kinds  of  grain.  Favorable  results  were  obtained  in  putting  the  first  cutting  of  alfalfa 
in  the  silo.  Alfalfa  hay  was  found  more  valuable  than  soy-bean  hay.  The  experi- 
ence at  the  station  indicates  that  to  a  certain  extent  alfalfa  can  be  made  to  take  the 
place  of  bran.  It  has  been  found  profitable  to  feed  about  3  lbs.  of  grain  per  head  to 
cows  on  pasture.  • 

Considerable  difference  was  found  in  the  coagulability  of  the  milk  of  different  cows 
by  rennet,  from  which  it  is  argued  that  there  is  considerable  difference  in  the  digesti- 
bility of  the  milk  of  individual  animals.  It  was  found  that  the  milk  of  one  cow  was 
not  coagulated  at  all  with  the  ordinary  amount  of  rennet,  and  feeding  such  milk  to  a 
calf  produced  scouring. 

Notes  are  given  on  water,  shade,  and  barns  for  cows.  A  remedy  devised  by  the 
station  has  been  found  quite  effective  in  keeping  flies  away  from  cows.  The  mixture 
was  made  by  dissolving  1J  lbs.  resin  in  a  solution  of  2  cakes  of  laundry  soap  in  water 
by  heating,  adding  J  pint  fish  oil  and  enough  water  to  make  3  gals.  Apply  with  a 
brush,  or  if  used  as  a  spray  add  \  pt.  kerosene. 

The  testing  of  milk,  cream,  and  skim  milk  is  discussed  at  some  length,  the  Bab- 
cock  test  is  described,  and  considerable  data  are  given  as  regards  variations  in  the 
fat  test  between  the  morning's  and  night's  milk  and  during  the  lactation  period,  and 
variations  due  to  feed,  excitement,  being  in  heat,  and  other  influences. 

Silage  v.  grain  for  dairy  cows,  C.  G.  Williams  (Ohio  Sta.  Bid.  155,  pp.  63-80, 
figs.  4)- — A  ration  composed  largely  of  mixed  silage  (corn,  cowpeas,  and  soy  beans) 
was  compared  with  one  consisting  mainly  of  grain. 

As  actually  consumed  the  silage  ration  consisted  of  58  lbs.  of  silage,  6.8  lbs.  of 
mixed  hay,  2  11  >s.  of  oil  meal,  and  2  lbs.  of  bran,  and  the  grain  ration  of  4.7  lbs.  of 
stover,  6.4  lbs.  of  mixed  hay,  2.5  lbs.  of  oil  meal,  5  lbs.  of  corn  meal,  and  6  lbs.  of 
bran.  The  amount  of  dry  matter  was  essentially  the  same  in  the  two  rations, 
although  in  the  first  over  82  per  cent  was  derived  from  the  roughage  and  in  the  sec- 
ond less  than  43  per  cent  from  the  roughage.  Ten  cows  were  included  in  the  test, 
only  5,  however,  remaining  for  the  full  period  of  4  months. 

The  cows  fed  the  silage  ration  produced  96.7  lbs.  of  milk  and  5.08  lbs.  of  butter  fat, 
and  cows  fed  the  grain  ration  81.3  lbs.  of  milk  and  3.9  lbs.  of  butter  fat  per  100  lbs.  of 
dry  matter  consumed.     It  was  also  thought  that  the  percentage  of  fat  was  main- 


tained  better  by  the  silage-fed  cows.  On  the  silage  ration  the  average  net  profit  per 
cow  over  cost  of  feed  was  $5.86  per  month  and  on  the  grain  ration  S'_'.4H. 

As  compared  with  the  period  preceding  the  test,  cows  fed  the  silage  ration  shrank 
2.84  per  cent  in  milk  production  and  gained  L.89  per  cent  in  butter-fat  production, 
while  cows  fed  the  grain  ration  shrank  9.11  per  cent  in  milk  and  14.18  per  cent  in 
butter  fat  production.  The  average  urain  in  live  weight  of  the  cows  in  each  lot  was 
respectively  47  and  57  lbs.  per  head.  The  results  are  believed  to  justify  the  con- 
clusion that  silage  can  be  made  to  take  the  place  of  a  considerable  portion  of  the 
grain  ration.     It  is  planned  to  continue  the  experiments  along  this  line. 

Soy-bean  silage  as  a  food  for  dairy  cows,  F.  W.  Woll  and  G.  C.  Humphrey 
(  Wisconsin  Sta.  Jlj/L  1904,  pp-  67-74)- — Corn,  corn  and  soy  beans  sown  together  in 
the  ratio  of  about  6  to  1,  and  soy  beans  alone  were  siloed,  and  the  relative  value  of 
the  different  forms  of  silage  was  tested  with  the  entire  university  herd.  Analyses 
nf  the  crops  and  of  the  silage  are  reported. 

Data  are  given  for  the  successive  feeding  periods  of  about  2  weeks  each  in  which 
the  corn  silage,  the  corn  and  soy  bean  mixture,  soy-bean  silage,  and  corn  silage  were 
fed  ad  libitum,  and  also  for  a  final  period  of  2  weeks  in  which  the  cows  were  pastured. 
The  mixed  silage  was  eaten  with  nearly  as  much  relish  as  the  corn  silage,  but  very 
much  less  of  the  soy-bean  silage  was  eaten,  three  of  the  cows  refusing  to  eat  any. 
Notwithstanding  an  increase  in  the  grain  allowance  during  the  soy-bean  period,  there 
was  a  decrease  in  the  production  of  milk  and  butter  fat  of  all  the  cows  without 
exception. 

In  addition  to  its  being  less  valuable  for  milk  and  butter  production  than  corn 
silage,  the  following  reasons  are  advanced  against  recommending  soy-bean  silage  to 
the  dairy  fanner  of  the  Northwest:  (1)  Less  food  substance  is  obtained  from  an  acre 
of  soy  beans  than  from  an  acre  of  corn;  (2)  the  soy-bean  silage  is  not  readily  eaten, 
the  refuse  amounts  to  about  10  per  cent,  and  the  rank  odor  is  very  unpleasant;  (3) 
the  soy-bean  silage  has  a  had  effect  on  the  quality  of  the  milk,  butter,  and  cheese. 

"Soon  after  we  began  feeding  soy-bean  silage  to  our  dairy  herd,  complaints  were 
made  by  the  university  creamery,  where  the  cream  separated  at  the  dairy  barn  is 
hauled,  that  this  had  a  very  objectionable  flavor;  it  was  found  that  this  flavor  would 
contaminate  a  large  quantity  of  cream,  and  that  the  butter  made  from  the  cream 
would,  likewise,  possess  the  same  flavor  and  render  it  unfit  for  a  discriminating 
trade.  It  was  also  found  that  the  curd  made  from  soy-bean-silage  milk  showed  a 
grassy  fermentation,  and  possessed  a  sweetish,  disagreeable  odor  when  pressed 
between  the  fingers. 

"  Milk  produced  when  soy-bean  silage  was  fed  was  submitted  to  three  judges  for 
criticism,  with  a  number  of  other  samples  of  milk  of  faultless  flavor.  Without  an 
exception  the  soy-bean-silage  milk  was  discovered  and  was  pronounced  of  poor  flavor 
by  all  the  judges.  We  are  confident  therefore  that  the  milk  produced  on  soy-bean 
silage  could  not  be  retailed  without  causing  considerable  annoyance  to  the  dairymen 
on  this  account. 

"In  our  system  of  feeding  silage,  this  is  always  fed  after  milking  time;  the  cows 
are  kept  in  a  modern,  sanitary,  well-ventilated,  and  lighted  stable;  the  mangers 
are  always  cleaned  out  before  the  cows  are  milked,  and  the  milk  is  removed  from 
the  stable  air  as  soon  as  drawn, and  weighed.  On  basis  of  our  experience  with  soy- 
bean silage,  we  do  not  believe  therefore  that  a  satisfactory  grade  of  milk  or  other 
dairy  products  can  be  made  when  tins  silage  is  fed  to  the  cows." 

It  is  noted  that  breeding  ewes  became  accustomed  to  soy-bean  silage  after  several 
days  and,  in  the  opinion  of  the  shepherd,  improved  in  condition  during  a  feeding 
period  of  2  weeks.  The  objections  made  to  soy-bean  silage  were  not  found  to  apply 
to  the  mixed  silage  containing  only  a  small  proportion  of  soy  beans.  "According 
to  our  present  experience  we  may  therefore  consider  this  silage  mixture  an  improve- 
ment on  corn  silage,  in  so  far  as  it  furnishes  a  succulent,  palatable  feed,  containing  a 
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somewhat  larger  proportion  of  nitrogenous  f 1  materials  than  is  found  in  pure  corn 

silage." 

The  university  dairy  herd,  1903-4,  G.  C.  Humphrey  and  F.  W.  Woll  (  Wiscon- 
sin Sta.  Rpt.  1904,  /'/'■  75-111,  pis.  .',  figs.  15). — This  presentation  and  discussion  of 
herd  records  is  in  continuation  of  Bulletin  102  of  the  station  (E.  S.  R.,  15,  p.  502). 
Rations  having  somewhat  narrower  nutritive  ratios  than  formerly  were  fed.  The 
herd  comprised  38  cows,  representing  Jersey,  Guernsey,  Holstein,  Shorthorn,  Red 
Polled,  and  Brown  Swiss  breeds.  Descriptions  and  illustrations  are  given  of  the  15 
cows  added  to  the  herd  during  the  year.  Data  for  the  food  consumption  and  pro- 
duction of  21  cows  which  have  completed  a  year's  record  since  the  previous  report 
are  tabulated  and  discussed  from  several  standpoints. 

The  largest  yield  of  butter  fat,  492.97  lbs.,  was  made  by  a  grade  Red  Polled  cow. 
The  average  production  of  the  21  cows  for  the  year  was  7,913  lbs.  of  milk  and  332.33 
lbs.  of  butter  fat,  equivalent  to  387  lbs.  of  butter.  The  average  fat  content  of  the 
milk  was  4.2  per  cent.  As  compared  with  previous  years,  the  herd  as  a  whole 
showed  an  improvement  of  about  8  per  cent  in  the  production  of  milk  and  butter. 
Only  9  cows,  however,  had  previous  records,  and  these  showed  an  increased  yield  of 
about  5  per  cent.  The  improvement  is  attributed  in  part  to  the  age  of  the  cows  and 
in  part  to  the  system  of  feeding  and  management. 

The  average  production  of  5  cows  of  each  of  4  breeds  was  as  follows:  Jersey, 
6,422.1  lbs.  of  milk  and  328.5  lbs.  of  fat;  Guernsey,  5.H14.7  lbs.  of  milk  and  289.82 
lbs.  of  fat;  Holstein,  10,753.2  lbs.  of  milk  and  368.6  lbs.  of  fat:  and  Shorthorn,  8,119 
lbs.  of  milk  and  310.3  lbs.  of  fat. 

A  further  comparison  was  made  of  the  extreme  dairy  type,  the  large  dairy  type, 
and  the  dual  purpose  type  of  cows  described  in  previous  publications  of  the  station. 
Seven  cows  of  the  extreme  dairy  type  produced  on  an  average  6,870.8  lbs.  of  milk 
and  313.6  lbs.  of  fat,  at  a  net  profit  of  s4(i.4:;;  8  cows  of  the  large  dairy  type,  8,230.8 
lbs.  of  milk  and  342.3  lbs.  of  fat,  at  a  profit  of  $45.11;  and  6  cows  of  the  dual  purpose 
type,  8,871.2  lbs.  of  milk  and  340.7  lbs.  of  fat,  at  a  profit  of  $54.19. 

From  data  concerning  the  age  and  weight  of  cows  in  relation  to  the  fat  content  of 
their  milk  it  is  concluded  that,  normally,  cows  above  5  years  of  age  increase  grad- 
ually in  weight  to  their  ninth  or  tenth  year,  while  the  fat  content  of  the  milk 
decreases  about  0.1  per  cent  each  year. 

Analyses  are  given  of  the  feeding  stuffs  used.  The  average  daily  ration  consumed 
contained  22.65  lbs.  of  dry  matter,  2.19  lbs.  of  digestible  protein,  13.20  lbs.  of  digesti- 
ble carbohydrates  and  fat  and  had  a  nutritive  ratio  of  1  :6.  The  average  daily  pro- 
duction of  the  cows  was  20.58  lbs.  of  milk  and  0.908  lb.  of  fat.  In  1902-3,  12  cows 
were  fed  rations  having  a  nutritive  ratio  averaging  1:7.5,  while  in  1903-4  the  ratio 
for  the  same  cows  averaged  1:6.2.  An  improvement  of  0.26  per  cent  was  observed 
in  the  average  fat  content  of  the  milk,  which  is  believed  to  be  due  to  the  increased 
amount  of  digestible  protein  fed.  As  this  view  is  contrary  to  that  generally  held  the 
experiments  are  to  be  repeated. 

Official  tests  of  dairy  cows,  1903-4,  F.  W.  Woll  (Wisconsin  Sta.  Rpt.  1904,  pp. 
112-142,  figs.  IS). — During  the  year  256  pure-bred  cows  owned  by  38  breeders  wen- 
tested  by  the  station.  The  tests,  aggregating  283,  varied  in  length  from  7  to  60  days  and 
are  reported  in  detail,  illustrations  being  given  of  many  of  the  best  cows.  Tests  made 
previous  to  the  present  year  and  reported  from  time  to  time  were  summarized  in 
Bulletin  107  of  the  station  (E.  S.  R.,  15,  p.  1000).  The  total  number  of  tests  made 
by  the  station  since  1886  is  1,314,  of  which  983  were  of  Holstein  cows,  150  of  Guern- 
sey, 104  of  Jersey,  34  of  Red  Polled,  11  of  Shorthorn,  9  of  Brown  Swiss,  and  23  of 
grade  cows. 

The  effect  of  different  stable  temperatures  upon  the  milk  yield  of  dairy 
cows,  \Y.  B.  Richards  and  E.  L.  Jordan  (  Wisconsin  Sta.  Rj>t.  1!>04,  pp.  ltf-148). — 
In  two  trials  made  with  12  cows  and  two  with  6  cows  in  different  years  a  stable  tem- 
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perature  of  about  55°  F.  was  compared  with  a  temperature  of  about  45°.  Notes  are 
given  on  the  manner  in  which  uniform  temperatures  were  secured  and  on  the  effi- 
ciency of  the  ventilation  system  of  the  university  dairy  barn. 

In  three  trials  high  temperature  periods  of  two  weeks  each  showed  an  increased 
yield  of  milk  of  78.8,  117,  and  3.5  lbs.,  respectively.  In  the  fourth  trial  a  difference 
of  88.85  lbs.  of  milk  was  in  favor  of  the  lower  temperature,  and  in  the  third  trial  a 
difference  of  1.08  lbs.  of  fat  was  also  in  favor  of  the  lower  temperature.  Two  other 
trials  in  which  conditions  other  than  temperature  were  not  uniform  are  briefly 
reported.  An  average  of  the  results  of  all  the  trials  was  in  favor  of  the  higher 
temperature. 

Causes  of  variation  in  the  weight  of  dairy  cows,  F.  H.  Knobel  (  Wisconsin 
Sta.  Rpt.  1904,  pp.  149-154). — A  study  was  made  of  the  extent  and  causes  of  the 
variations  in  the  live  weight  of  6  cows  kept  under  normal  conditions  for  a  period  of 
4  months.  After  deducting  for  a  general  average  increase  in  the  weight  of  the  cows 
during  the  period,  the  range  of  variation  between  the  maximum  and  minimum  was 
found  to  be  30J  lbs. 

A  possible  variation  in  weight  due  to  all  causes  is  placed  at  42.47  lbs.,  which  is 
divided  among  the  causes  of  variation  as  follows:  Water  drunk,  22.4  lbs.,  or  52.75 
per  cent;  heat  and  repair  material,  10  lbs.,  or  23.52  per  cent;  solid  excrement,  6.37 
lbs.,  or  15  per  cent;  liquid  excrement,  2  lbs.,  or  4.7  per  cent;  and  milk  secretion, 
1.7  lbs.,  or  4.03  per  cent. 

Protecting  cows  from  flies,  C.  L.  Beach  and  A.  B.  £lark  (Connecticut  Storrs 
Sta.  Bui.  32,  pp.  14,  fig.  1). — The  stable  fly  and  the  horn  fly  are  briefly  described  and 
remedies  which  have  been  suggested  for  relieving  stock  from  their  annoyance  are 
given. 

One  of  the  proprietary  remedies  or  ointments  put  upon  the  market  as  a  "fly 
remover"  has  been  tested  at  the  station  for  2  years.  Each  year  the  dairy  herd  was 
divided  into  two  groups,  care  being  taken  to  have  the  groups  similar  as  regards  age, 
breed,  stage  of  lactation,  and  productiveness.  The  cows  in  each  group  were  treated 
daily  in  alternating  periods  with  the  remedy.  The  average  results  for  the  first  year, 
in  which  one  group  was  sprayed  the  first,  third,  and  fifth  weeks,  and  the  other  group, 
the  second  and  fourth  weeks  showed  no  gain  in  milk  or  fat  production  from  spraying. 

During  the  second  year  the  periods  were  lengthened  to  2  weeks  but  reduced  in 
number  to  3.  Only  the  second  week  of  each  period  was  used  for  comparison  in 
order  to  eliminate  the  effects  of  the  spraying  extending  over  from  one  week  to  the 
next.  The  remedy  was  efficient  in  removing  the  flies  but  exerted  no  influence  on 
the  milk  production.  On  several  occasions  a  peculiar  odor  in  the  milk  was  attributed 
to  the  ointment.  It  is  concluded  therefore  that  the  annoyance  of  cows  by  flies 
seems  to  be  overestimated,  and  that  while  certain  proprietary  remedies  may  protect 
the  animals  to  a  greater  or  less  extent,  their  use  has  little  or  no  effect  on  milk 
production. 

Department  of  dairying,  F.  L.  Kent  (Oregon  Sta.  Rpt.  1903,  pp.  29-33). — A  test 
was  made  of  a  proprietary  remedy  for  repelling  flies  from  cows.  Four  cows  treated 
during  August  and  September  gained  265  lbs.  in  weight,  while  4  cows  not  treated 
gained  only  212  lbs.  The  shrinkage  in  the  production  of  milk  of  2  cows  which  were 
treated  was  10  per  cent  less  than  that  of  2  cows  not  treated. 

Data  are  given  for  a  feeding  experiment  in  which  9  cows  were  divided  into  3  lots, 
one  of  which  was  fed  silage;  one,  silage  and  hay;  and  one,  hay,  grain  being  fed  in 
addition  in  each  instance.     The  results  show  no  great  differences  in  the  3  rations. 

Animal  husbandry,  J.  Withycombe  (Oregon  Sta.  Rpt.  1904,  pp.  26-28). — A  brief 
account  of  an  experiment  in  which  a  ration  consisting  of  corn  silage  and  a  small 
quantity  of  ground  oats  was  fed  to  1  cow  from  January  1  to  April  30  to  determine 
wdiether  a  ration  containing  approximately  the  same  quantity  of  protein,  but  com- 
posed entirely  of  grass  silage  could  be  used  for  wintering  dairy  cattle.     The  conclu- 
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sion  is  drawn  that  cattle  can  be  wintered  successfully  on  grass  silage,  and  that  cows 
can  be  expected  to  yield  a  reasonable  amount  of  milk  when  fed  exclusively  on  this 
material. 

Feeding  silage  to  cows,  A.  L.  Knisely  (Oregon  Sta.  Rpt.  1903,  pp.  44,  45). — 
Analyses  of  composite  samples  of  milk  from  cows  fed  silage  and  from  cows  fed  hay 
are  reported.  No  greater  variations  than  usual  were  observed  in  the  milk  from  cows 
fed  silage.  Milk  from  cows  fed  silage  had  a  more  pronounced  odor  than  milk  from 
cows  fed  hay,  which  was  considered  the  only  distinct  feature  noticeable. 

Bacterial  analysis  of  milk  from  silage-fed  cows,  E.  F.  Pernot  (Oregon  Sta. 
Rpt.  1903,  pp.  54-56). — Cows  were  fed  ordinary  corn  silage  and  silage  which  had 
been  heated  by  steam  when  placed  in  the  silo  to  preserve  it,  and  bacteriological 
examinations  were  made  of  the  milk  which  was  obtained  with  aseptic  precautions. 
The  results  are  briefly  summarized  as  regards  the  total  number  of  acid  and  nonacid 
producing  organisms  found.     Many  samples  were  obtained  free  from  bacteria. 

Dairying  on  the  plains,  J.  E.  Payne  (Colorado  Sta.  Bid.  88,  pp.  19-24). — This  is 
a  brief  popular  account  of  dairying  on  the  plains  of  Colorado.  Notes  are  also  given 
on  the  construction  and  use  of  pit  silos.  It  is  stated  that,  as  a  rule,  the  returns  from 
dairying  on  the  plains  are  comparatively  small. 

Yield  and  composition  of  sows'  milk,  L.  R.  Davies  (  Wisconsin  Sta.  Rpt.  1904, 
j)/).  41-47). — This  is  a  synopsis  by  A.  S.  Alexander  of  experiments  conducted  to  deter- 
mine the  quantity  and  composition  of  milk  produced  by  a  sow,  the  amount  of  food 
necessary  for  100  lbs.  gain  in  the  weight  of  suckling  pigs,  the  relative  gains  in  weight 
made  during  the  daytime  and  night,  and  the  influence  of  temperature  on  live  weight. 

The  conclusions  drawn  areas  follows:  "(1)  The  milk  production  of  sows  varies 
considerably  according  to  breed,  temperament,,  and  feeding,  and  is  influenced  by 
these  factors  to  the  same  degree  as  with  cows;  (2)  pigs  while  young  can  be  fed  more 
economically  per  100  lbs.  gain  in  live  weight  than  at  any  other  time;  (3)  suckling 
pigs  make  their  chief  gain  in  weight  during  the  nighttime,  those  in  this  experi- 
ment showing  70.89  percent  as  the  proportion  in  gain  made  at  that  time;  (4)  marked 
variations  in  temperature  affect  the  weight  of  pigs  favorably  or  unfavorably  while 
slight  variations  have  no  appreciable  effect." 

On  the  daily  yield  and  composition  of  milk  from  ewes  of  various  breeds, 
J.  (t.  Fuller  and  F.  Kleinheinz  (  Wisconsin  Sta.  Rpt.  1904,  pp.  48-50). — The  yield 
of  milk  was  determined  by  weighing  the  ewe  before  and  after  suckling  her  lamb  and 
also  by  milking  by  hand,  the  latter  method  failing  to  secure  half  of  the  milk.  Data 
for  14  pure-bred  and  grade  ewes  are  reported,  the  average  results  by  breeds  being 
summarized  in  the  following  table: 


Average  yield  and  composition  of  ewes'  milk.a 


Num- 
ber of 
ewes. 

Yield  of  milk. 

Composition  of  milk. 

Breed. 

By  suck- 
ling. 

By  milk- 
ing. 

Specific 

gravity. 

Fat. 

Solids 
not  fat. 

Total 
solids. 

Oxford 

2 

Lbs. 

3.1' 

Lbs. 

1.4 
.925 

1.50 
.543 
.716 

1.05 

1.0378 
1. 0378 
1.0378 
1. 0385 
1.0385 
1.0388 

P.  ct. 
7.65 

8.4 

7.2 

5.88 

6.00 

7.15 

p.  a. 

10. 993 
11.117 

10. 877 
10. 821 
10. 825 
11.117 

P.  ct. 
18.642 

2  1.85 
■1            4.28 

3  2. 5 

:;          2. 33 

2            2.78 

19. 517 

18. 077 

16.  718 

16. 825 

18. 267 

2.75 

.966 

1.0382         6.89 

10. 939 

17.831 

a  Changes  have  been  made  in  this  table  as  it  originally  appeared  in  the  Wisconsin  Report  on  the 
basis  of  correspondence  with  the  station — Ed. 

The  transformation  of  food  fat  into  miLk  fat,  S.  Gogitidse  (Ztschr.  Biol.,  46 
(1905),  No.  3,  pp.  403-420). — Japanese  wax  was  fed  to  a  goat  without  influencing  in 
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any  way  the  io<lin  number  of  the  milk  fat.  Linseed  oil  was  saponified  with  sodium 
hydroxid,  and  the  resulting  soap  combined  with  bread  was  given  to  goats  in  quanti- 
ties of  10  to  35  gm.  daily.  In  one  instance  the  iodin  number  of  the  milk  fat  was 
increased  from  about  32  to  over  41  and  in  another  instance  from  35  to  55.  There  was 
no  increase  in  the  free  acids.  Saponified  stearic  acid  fed  to  a  goat  caused  a  decrease 
in  the  iodin  number  from  45  to  28.  Spermaceti  was  also  used  in  experiments  with 
goats. 

The  author  concludes  from  his  experiments  with  animals  (see  also  E.  S.  R. ,  16, 
p.  2!)!))  that  food  fat  in  a  considerable  quantity  and  without  changes  in  chemical 
properties  passes  over  into  the  milk  fat,  part  directly  and  part  through  the  deposits 
of  fat  in  the  animal  body,  and  that  the  milk  glands  are  capable  of  utilizing  soaps  in 
the  formation  of  milk  fat.  Linseed  oil  and  hemp  oil  given  to  3  nursing  women 
caused  considerable  variations  in  the  iodin  numbers  of  the  milk  fat.  A  bibliography 
is  appended. 

Iron  content  of  human  milk,  Cameree  anil  Soldner  (Ztschr.  Biol.,  46  (1905), 
No.  ■•',  /-.  371). — From  845  cc.  of  human  milk  2.876  gm.  of  ash  was  obtained,  of  which 
1.97  mg.  was  Fez03.  In  a  second  instance  3.765  gm.  of  ash  containing  1.89  mg.  of 
Fe203  was  obtained  from  1.5  liters  of  milk.  In  the  first  ease,  therefore,  100  cc.  of 
milk  contained  0.21  mg.  of  Fe20;j,  and  in  the  second  0.13  mg. ;  and  100  gm.  of  ash 
contained  in  the  two  instances,  respectively,  66.4  and  50.2  mg.  of  the  ferric  oxid. 

Disappearance  of  bacteria  artificially  introduced  into  cows'  udders,  H.  L. 
Russell  and  E.  G.  Hastings  (  Wisconsin  Sta.  Rpl.  1904,  pp.  164-168). — The  experi- 
ments were  made  with  Bacillus  acidi  lactici,  an  acid-producing  liquefying  bacillus  iso- 
lated from  Cheddar  cheese,  B.  prodigiosus,  and  a  yellow  liquefying  coccus  isolated 
from  foremilk.  Agar  cultures  of  these  organisms  were  transferred  to  distilled  water 
or  normal  salt  solutions  and  introduced  into  the  udder  through  a  milking  tube. 

The  results  for  the  experiment,  which  were  made  with  several  animals  at  different 
times,  are  tabulated  and  furnish,  according  to  the  authors,  no  evidence  of  the  growth 
of  any  of  the  introduced  species  within  the  udder.  In  nearly  every  instance  the 
milk  became  abnormal  and  occasionally  the  udder  became  inflamed  and  tense,  show- 
ing the  production  of  a  temporary  garget. 

Can  fresh  sterile  milk  be  obtained?  V.  Willem  and  A.  Minne  (Rev.  Gm.  Lait, 
4  (1904),  No.  6,  pp.  121-130;  4  (1905),  No.  7,  pp.  145-154).— In  4  series  of  experi- 
ments with  3  cows,  38  samples  of  milk  were  obtained  with  great  precautions  to  avoid 
contamination  in  milking.  Bacteriological  examinations  of  these  samples  showed 
the  presence  of  17  different  forms  of  micro-organisms  all  of  which  were  believed  to 
have  gained  access  to  the  milk  from  other  sources  than  the  interior  of  the  udder  with 
the  exception  of  the  streptococcus  of  mammitis. 

So  far  as  these  experiments  go,  the  authors  believe  that  they  indicate  that  the 
milk  in  the  healthy  udder  exists  in  a  sterile  condition,  and  becomes  contaminated 
in  milking  in  the  teat  and  at  the  orifice  of  the  duct.  It  is  noted  that  these  results 
support  the  earlier  views  advanced  by  Pasteur,  Duclaux,  and  others  rather  than  agree 
with  the  recent  investigations  of  Ward,  Boekhout  and  de  Vries,  von  Freudenreich, 
and  others,  but  it  is  distinctly  stated  that  they  are  published  only  as  a  preliminary 
note  on  investigations  which  are  being  continued.  References  are  given  to  the 
recent  literature  of  this  subject. 

Effect  of  short  periods  of  exposure  to  heat  on  tubercle  bacilli  in  milk, 
H.  L.  Russell  and  E.  G.  Hastings  (  Wisconsin  Sta.  Rpt.  1904,  pp.  178-192).—  Milk 
was  inoculated  with  cultures  of  tubercle  bacilli  of  human  and  bovine  origin  and 
subjected  in  sealed  tubes  to  different  degrees  of  heat  for  varying  lengths  of  time,  the 
main  object,  however,  being  to  determine  the  time  required  to  destroy  the  bacilli  at 
160°  F.  with  a  view  to  applying  the  results  to  the  continuous  pasteurization  of  milk. 

Five  series  of  experiments  are  detailed,  in  each  of  which  the  virulence  of  the  milk 
was  determined  by  intraperitoneal  inoculation  of  guinea  pigs.     The  conclusion  is 
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drawn  that  "a  temperature  of  160°  V.  or  above,  for  a  period  of  one  minute,  suffices 
to  destroy  the  virulence  of  bovine  tubercle  cultures,  so  that  the  disease  is  not  pro- 
duced in  experimental  animals,  like  guinea  pigs,  inoculated  with  cultures  ranging 
from  2  to  5  mg." 

It  is  noted,  however,  that  these  laboratory  experiments  have  been  conducted 
under  conditions  more  carefully  controlled  than  is  possible  in  commercial  practice, 
and  while  the  results  are  believed  to  lay  a  proper  foundation  for  a  safe  and  efficient 
treatment  of  milk,  it  is  suggested  that  variations  in  the  conditions  of  exposure,  and 
also  variations  in  the  organism  itself,  must  be  studied  before  this  new  limit  for  the 
efficient  pasteurization  of  milk  in  machines  of  the  continuous-flow  type  can  be 
accepted  unreservedly. 

A  graphic  method  of  demonstrating  the  action  of  acid-producing  bacteria 
on  casein,  E.  (i.  Hastings  (Wisconsin  Sta.  Upt.  1904,  /'/>•  169-171,  pi.  1). — The  cul- 
ture medium  is  prepared  by  adding  10  per  cent  of  sterile  skim  milk  to  ordinary 
nutrient  agar.  Plates  are  inoculated  by  making  a  single  streak  across  the  surface. 
Paracasein  monolactate,  formed  by  the  action  of  the  acid  produce*  1,  is  dissolved  out 
by  tin1  dilute  salt  solution  of  the  medium  leaving  a  transparent  zone.  A  similar 
effect  may  he  produced  by  means  of  a  thread  moistened  with  lactic  acid.  A  more 
opaque  zone  immediately  adjacent  to  the  line  of  growth  is  d\u-  to  the  presence  of  the 
dilactate,  which  is  insoluble  in  the  salt  solution.  Previous  references  to  this  method 
have  been  made  (E.  S.  R.,  14,  p.  533;  16,  p.  597). 

Some  bacteriological  investigations  in  dairy  practice,  H.  Weigmann  and 
T.  Grober  (MUchw.  Zentbl.,  1  (  1905  ),  No.  1,  pp.  3-6). — A  peptonizing  and  rennet  and 
trypsin-producing  micrococcus  was  isolated  from  cheesy  milk  or  milk  which  was 
found  to  curdle  without  the  usual  amount  of  acid.  Large  quantities  of  yeast  and 
also  Oidium  lactis  were  isolated  from  butter  showing  red  spots.  Salting  the  butter 
was  found  to  lessen  the  development  of  the  coloration. 

Clabbered  milk,  causing  digestive  disturbances  in  consumers,  showed  the  presence 
of  large  numbers  of  Bacillus  coli  immobilis  and  also  yeasts  and  some  lactic-acid  bac- 
teria. Bacillus  ladis  aerogenes  and  other  bacteria  were  isolated  from  butter  showing 
marked  gas  formation  during  storage.  It  was  believed  that  these  micro-organisms 
gained  access  to  the  butter  through  the  pure  cultures  in  powder  form  used  in  the 
ripening  of  the  cream.  Mention  is  also  made  of  the  isolation  of  a  new  species  of 
bacteria  from  slimy  milk. 

Weather  effects  on  the  quality  of  milk  (Marl:  Lane  Express  Agr.  -lour.,  92 
(1905),  No.  8825,  p.  76). — This  is  a  brief  statement  concerning  a  report  made  by  a 
committee  of  the  Essex  County  council  consisting  of  B.  Dyer,  T.  S.  Dymond,  and 
J.  C.  Thresh,  which  was  appointed  to  investigate  the  effect  of  dry  and  wet  weather 
upon  the  quality  of  milk  and  the  use  of  preservatives  in  dairy  products. 

Over  1,100  samples  of  milk  were  examined  during  the  last  3  years  and  comparisons 
made  with  the  rainfall  records  during  the  same  period.  While  great  variations  were 
observed  in  different  years  and  in  different  periods  of  the  same  year,  the  results  were 
considered^  affording  no  evidence  whatever  that  excessively  dry  or  excessively  wet 
weather  produced  any  influence  upon  the  quality  of  mixed  milk. 

The  standard  of  the  Board  of  Agriculture,  viz,  3  per  cent  of  fat  and  <s.5  per  cent  of 
eolids-not-fat,  is  considered  neither  unfair  nor  onerous  to  the  farmer.  The  use  of 
preservatives  in  milk  is  condemned. 

Biological  and  biochemical  studies  of  milk,  C.  J.  Koning  (  Rev.  Gin.  Lait,  4 
(1904),  Nos.  l,pp.  9-16;  J,  pp.  31-38;  J,  />/>.  55-64;  4,  pp.  76-85;  5,  pp.  104-114;  6, 
pp.  131-138;  4  (1905),  No.  7.  pp.  155-163). — A  brief  account  is  given  of  milk  secre- 
tion and  the  literature  concerning  the  germicidal  properties  of  milk  is  reviewed,  fol- 
lowing which  the  author  reports  30  experiments  on  the  latter  subject  and  draws  from 
them  a  number  of  conclusions,  including  the  following: 

Fresh  milk  contains  toxic  substances,  probably  of  hematogenous  origin.      For  a 
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certain  period  following  milking  the  bacteria  in  the  milk  decrease  in  numbers.  This 
is  more  clearly  shown  in  milk  poor  in  bacteria  than  in  milk  containing  large  num- 
bers. The  bactericidal  substances  are  more  active  at  37°  C.  than  at  lower  tempera- 
tures and  are  destroyed  by  cooking.  Certain  species  of  bacteria  and  molds  are 
destroyed  by  the  toxic  substances.  Colostrum  possesses  a  vigorous  toxic  influence 
upon  the  coli  bacillus.  The  bacterial  flora  of  market  milk  furnishes  an  indication  of 
its  freshness.  The  individuality  of  the  cow  has  an  influence  upon  the  richness  of  the 
milk  in  germicidal  substances. 

The  second  part  of  this  article  is  a  discussion  of  the  changes  taking  place  in  the 
germ  content  of  milk  during  the  process  of  decomposition. 

The  influence  of  formalin  on  milk  and  rennet,  E.  Lowexstein  (Ztschr.  Hyg.  u. 
Tnfectionshrank.,  48  {1904),  No.  2,  pp.  239-246).— -The  results  of  the  experimental 
work  reported  show,  according  to  the  author,  that  formaldehyde  acts  upon  milk 
lessening  its  coagulability  with  rennet,  the  extent  of  the  change  produced  depend- 
ing, in  the  first  place,  upon  the  length  of  time  during  which  the  formaldehyde  acts 
upon  the  milk  and,  in  the  second  place,  upon  the  amount  of  the  preservative  present. 

This  effect  is  brought  about  even  by  the  small  amounts  of  formaldehyde  ordinarily 
used  as  a  disinfectant.  While  formaldehyde  in  the  gaseous  state  destroys  the  power 
of  dry  rennet  extracts,  solutions  of  formaldehyde  do  not  act  to  such  an  extent  upon 
rennet  in  solution. 

Pathologically  altered  milk,  C.  Schnoep  {Schweiz.  Arch.  Tkrh.,  4$  {1004),  No.  6, 
pp.  249-281). — A  study  was  made  of  the  physical  and  chemical  changes  which  milk 
undergoes  as  a  result  of  certain  pathological  conditions,  such  as  nymphomania, 
estrum,  ovariotomy,  tuberculosis,  inflammation  of  the  udder,  diabetes,  emaciation, 
and  other  diseases.  The  milk  obtained  from  cows  thus  affected  was  tested  by  means 
of  the  refractometer,  cryoscopic  and  electrical  apparatus. 

It  is  concluded  from  this  study  that  the  preservation  of  milk  in  glass  flasks  for  48 
hours  at  a  temperature  of  15°  C.  had  no  effect  upon  its  electrical  conductivity.  The 
same  may  be  said  for  the  process  of  coagulation  until  this  process  has  reached  an 
advanced  stage.  The  conductive  power  of  the  milk  for  electricity  remains  quite 
constant  at  different  periods  during  health,  hut  differs  somewhat  in  different  animals. 
Estrum  was  found  to  have  no  influence  upon  the  electrical  conductivity  of  milk  but 
lowered  the  freezing  point.  The  refraction  index  of  milk  from  cattle  suffering  from 
different  diseases  appeared  to  be  unaltered.  The  freezing  point,  however,  was  some- 
what elevated. 

The  care  and  handling  of  milk,  C.  E.  Marshall,  W.  R.  Wright,  and  J. 
Michels  (Michigan  Sin.  Bui.  ..'21,  pp.  53-74,  figs.  12). — This  is  a  popular  bulletin 
made  up  of  2  parts,  the  first  by  Marshall  and  Wright,  dealing  with  the  transmission 
of  diseases  by  means  of  milk,  influence  of  food  upon  milk  production,  contamina- 
tions of  milk,  aerating,  cooling,  and  straining  milk,  sanitation  in  the  stable  and  dairy, 
and  other  topics;  and  the  second  part,  by  Michels,  dealing  with  practical  conditions 
for  the  production  of  milk,  including  a  discussion  of  dairy  utensils,  stables,  barn- 
yards, etc. 

Clean  milk,  W.  J.  Fraskk  (Illinois  >Stu.  Qirc.  78,  pp.  14,  figs.  7). — Brief  popular 
notes  are  given  on  this  subject  and  on  standard  milk. 

Discussion  on  the  control  of  the  milk  supply,  (I.  Newman  et  al.  (British 
Mill.  Jour.,  1904,  No.  2278,  pp.  421-429). — The  prevention  of  milk-borne  diseases  and 
the  improvement  of  milk  supplies  are  treated  in  a  comprehensive  manner  by  Dr. 
Newman  in  this  address  which  was  delivered  before  the  section  of  State  medicine  of 
the  British  Medical  Association  at  its  seventy-second  annual  meeting  in  July,  1904. 

Considerable  information  is  presented  on  the  production,  conveyance,  and  sale  of 
milk  in  England,  the  quality  of  the  milk,  and  on  the  control  exercised  over  milk 
supplies;  the  best  working  dairy  farm  known  to  the  author  in  that  country  is  briefly 
described;  the  supplying  of  modified  milk  for  infants  is  discussed;  and  suggestions 
are  made  for  the  improvement  of  existing  conditions. 
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In  regard  to  the  control  of  the  milk  supply  this  country  is  considered  in  advance 
of  Great  Britain,  particularly  in  the  following  r<  spects:  "'The  increasing  use  of  bot- 
tled fresh  milk;  the  diminution  in  the  practice  of  pasteurization,  the  Americans  hav- 
ing learned  that  pure  milk  is  preferable  to  pasteurized  milk:  the  enforcement  of  the 
dairy  laws;  the  beneficial  results  of  thorough  inspection;  and  the  value  of  the  care- 
ful collection  of  facts  respecting  milk."  The  discussion  of  this  subject  was  further 
participated  in  by  II.  <le  Rothschild  and  others. 

Nutritive  value  of  cows'  rnilk  sterilized  at  108°  C.  for  artificial  feeding, 
G.  V ariot  ( Compt.  Rend.  Acad.  Sci.  {Paris],  139  {1904),  No.  23,  pp.  1002,  1003).— 
During  12  years  the  author  has  superintended  the  artificial  feeding  of  3,000  infants, 
using  for  this  purpose  milk  sterilized  in  bottles  at  108°  ('.  and  has  observed  no  case 
of  infantile  scurvy  resulting  from  such  practice.  The  assimilability  of  the  milk  was 
not  believed  to  be  influenced  in  any  appreciable  manner  by  the  destruction  of  the 
enzyms,  the  slight  alteration  of  the  lactose,  the  doubtful  precipitation  of  the  citrate 
of  lime,  or  the  changes  in  the  lecithin  due  to  heating. 

Combating  infant  mortality  by  public  means  and  private  charities  by 
supplying  pure  milk  for  infants  with  special  reference  to  the  situation  in 
Hamburg,  vox  Ohlen  (Ztschr.  Hyg.  u.  Infedunizkruiik.,  49  (1905),  No.  2,  pp.  199- 
281). — The  efforts  being  made  to  secure  pure  milk  for  infant  feeding  in  different 
places  in  Germany,  I'nited  States,  England,  France,  Norway,  and  Sweden  are 
described  at  considerable  length  and  some  general  conclusions  are  drawn  as  to  the 
best  methods  to  be  employed  for  this  purpose. 

Statistical  and  ethnographical  contributions  to  the  question  of  the  rela- 
tion between  infant  feeding  and  pulmonary  tuberculosis,  B.  Heymann  (Ztschr. 
Hyg.  u.  Infectionskrank..  48  (1904),  No.  1,  pp.  45-64). — The  author  presents  and  dis- 
cusses statistical  data  on  phthisis  in  various  countries,  especially  Japan,  Turkey,  and 
( Greenland,  and  concludes  that  cows'  milk  as  a  food  for  infants  can  play  only  a  very 
small  part  in  the  spread  of  tuberculosis. 

The  relation  of  infant  feeding  to  the  origin  of  pulmonary  tuberculosis, 
A.  Speck  (Ztschr.  Hyg.  ».  Infectionskrank.,  4$  (1904),  No.  1,  ji/>.  27-44). — From 
replies  to  circular  letters  and  by  other  means,  data  were  collected  concerning  the 
feeding  during  the  first  3  months  of  life  of  tuberculous  cases  in  public  hospitals  and 
private  sanitaria  in  Germany,  Austria,  and  other  countries. 

Of  5,770  cases,  it  was  ascertained  that  3,455  had  been  hreast  fed,  694  fed  on  cows' 
milk,  7  on  goats'  milk,  276  on  mixed  milk,  and  35  on  milk  substitutes,  leaving  1,303 
cases  with  incomplete  data.  Data  for  a  limited  number  of  cases  in  private  practice 
are  included,  as  are  also  data  collected  by  other  investigators.  On  the  whole,  73 
per  cent  of  the  tuberculous  cases  had  been  breast  fed  and  27  per  cent  artificially  fed. 
It  is  estimated  that  of  the  whole  population  less  than  50  per  cent  are  breast  fed, 
which  would  indicate  a  relatively  greater  percentage  of  tuberculous  cases  among 
breast  fed  than  amOng  artificially  fed  infants. 

It  is,  therefore,  concluded  that  cows'  milk  is  to  be  looked  upon  as  at  least  an 
exceedingly  unimportant  source  of  pulmonary  tuberculosis  in  man. 

Changes  in  butter,  M.  Hexsevai.  (Rev.  Gen.  Lait,  3  (1904),  No.  23,  ]>/>.  535- 
539). — The  causes  of  the  changes  in  butter  are  briefly  discussed  and  methods  of 
analysis  suitable  for  the  detection  of  these  changes  are  briefly  outlined.  Fresh  butter 
and  samples  2  and  3  months  old  were  analyzed  and  also  subjected  to  bacteriological 
examinations,  the  results  of  which  are  reported  in  tabular  form  without  comment. 

Investigations  of  Polenske's  "new  butter  number,"  A.  Hesse  (MUehw. 
Zentbl.,  1  (190-J),  No.  1,  pp.  13-20). — The  results  of  a  considerable  number  of  deter- 
minations failed  to  show  such  a  definite  relation  between  the  Reichert-Meissl  num- 
ber and  the  "  new  butter  number  "  as  found  by  Polenske  |  F.  S.  R.,  15,  p.  850).  For 
instance,  Reichert-Meissl  numbers  of  26  and  26.2  showed  corresponding  "  new  butter 
numbers"  of  2  and  2.7. 
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The  effect  of  the  feeding  of  cows  upon  the  "  new  butter  number"  of  the  butter  fat 
was  studied  during  a  period  of  '■'<  months,  greater  variations  being  observed  than  in  the 
case  of  tlie  Reichert-Meissl  numbers.  It  is  believed  that  further  investigations  are 
necessary  in  order  to  determine  the  maximum  "new  butter  number"  for  pure  butter 
fat  which  would  he  necessary  for  drawing  conclusions  as  to  the  adulteration  of  butter 
with  cocoanut  oil. 

The  quality  of  cheese  as  affected  by  rape  and  other  green  forage  plants 
fed  to  dairy  cows,  V.  S.  Baeb  and  W.  L.  Cablyle  (  Wisconsin  Sta.  Bui.  115,  pp.  PJ, 
figs.  2). — During  1VI00  it  was  observed  that  rape  was  specially  valuable  as  a  soiling 
crop  for  dairy  cows  so  far  as  yield  of  milk  was  concerned  hut  that  it  seemed  to  flavor 
the  milk  worse  than  any  other  feeding  stuff  used. 

During  1901  the  effort  was  made  to  devise  some  method  of  feeding  this  crop  so 
that  the  milk  would  not  he  injured  for  cheese  making.  The  influence  of  the  stage 
of  maturity  of  the  crop  at  the  time  of  feeding  and  the  effect  of  withholding  rape 
from  cows  for  several  hours  before  milking  were  especially  tested.  During  1902  the 
studies  included  clover,  cabbage,  and  corn  as  soiling  crops  in  addition  to  rape,  and 
tests  were  also  made  to  determine  the  effect  of  cold  curing  of  cheese  upon  the  objec- 
tionable flavors. 

The  following  general  conclusions  are  drawn: 

"Rape,  if  fed  even  in  limited  quantities  to  milking  cows,  is  likely  to  impart  to  the 
milk  a  taint  which  will  be  imparted  to  the  cheese,  and  can  not  be  eliminated  by  any 
art  known  to  the  cheese  maker  at  the  present  time. 

"  Cheese  made  from  rape-fed  milk  presents  both  offensive  odors  and  tastes. 

"The  longer  the  period  of  feeding  extended,  the  better  the  quality  of  the  cheese 
produced  with  reference  to  flavor,  indicating  that  the  systems  of  the  cows  producing 
the  milk  tended  to  conform  to  the  peculiarities  of  the  feed  and  thus  eliminate,  at 
least  a  portion,  of  the  noxious  flavors. 

"The  flavor  of  the  product  from  the  morning's  milk  where  the  feeding  was  done 
immediately  after  milking  was  of  a  decidedly  improved  quality  over  that  from  the 
evening's  milk  where  the  feeding  was  done  shortly  before  milking. 

"The  body,  texture,  color,  and  general  make  up  of  the  cheese  are  not  affected  in 
any  manner  by  the  feeding  of  rape  to  milch  cows  for  cheese-making  purposes. 

"  When  cabbage  was  fed  to  milch  cows  disagreeable  flavors  were  always  imparted 
to  the  cheese,  and  these  bad  flavors  were  intensified  as  the  ripening  advanced. 

"  Milk  from  cows  fed  exclusively  upon  green  clover  produced  cheese  having  alow, 
flat  flavor  which  finally  became  sharp  and  repugnant. 

"  Green  forage  corn  when  fed  to  cows  produced  an  excellent  quality  of  milk  for 
cheese.  The  cheese  were  of  fine  texture,  with  clean,  high  flavor  at  all  stages  of  the 
ripening." 

Relation  of  flavor  development  in  cold-cured  Cheddar  cheese  to  bacterial 
life  in  same,  II.  L.  Russell  and  E.  <  r.  Hastings  (  Wisconsin  Sta.  lipt.  1904,  pp-  155~ 
163). — Determinations  were  made  of  the  number  of  bacteria  in  cheese  partly  ripened 
in  cold  storage  at  40°  F.  and  then  held  at  60°  for  varying  periods.  In  all  the  cheeses 
examined  there  was  a  decline  in  the  bacterial  content  which  diminution  was  invari- 
ably more  rapid  than  that  in  control  samples  kept  continuously  at  40°. 

There  was  no  evidence  of  any  actual  development  of  bacteria.  An  increased  flavor 
in  cheese  removed  from  cold  storage  to  the  higher  temperature  was  not  apparent 
until  after  about  2  weeks,  and  then  the  marked  development  of  flavor  occurred 
simultaneously  with  a  sharp  diminution  in  content  of  acid  bacteria,  which  fact  is 
considered  inconsistent  with  the  hypothesis  that  the  growth  of  such  organisms  is 
directly  related  to  the  production  of  flavor. 

"  Whatever  agents  are  concerned  in  this  process  seem  to  be  affected  by  the  tem- 
perature in  a  profound  way.  As  to  the  exact  nature  of  these  agents  no  definite 
answer  as  yet  seems  possible.     So  far  as  inferences  can  be  drawn  from  these  studies 
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it  would  appear  more  probable  to  consider  that  the  immediate  factors  concerned  in 
flavor  production  are  likely  to  belong  to  certain  chemical  compounds  of  an  unstable 
character  that  are  liable  to  undergo  chemical  transformations  with  an  increase  in 
temperature;  and  that  the  real  substances  capable  of  producing  these  desirable  flavors 
are  easily  affected  decomposition  products. 

"As  to  the  nature  of  the  exciting  agents  capable  of  inaugurating  these  complex 
chemical  transformations,  little  or  nothing  definite  is  known.  It  is  not  improbable 
that  they  may  he  bacteria;  neither  is  it  impossible  that  soluble  enzyms  may  also 
function  in  their  capacity  as  fermentative  agents,  setting  up  the  initial  changes  which 
ultimately  result  in  the  production  of  the  proper  and  essential  flavor-producing 
compounds." 

VETERINARY  SCIENCE  AND  PRACTICE. 

Recent  developments  in  medicine,  Jess  (Berlin.  Tierarztl.  Wchnschr.,  1904,  No. 
39,  pp.  649-654,  figs.  2). — The  value  of  radium  in  veterinary  practice  is  discussed,  and 
notes  are  given  on  the  influence  of  X-rays  and  other  forms  of  light  rays  upon  patho- 
genic bacteria.  According  to  certain  investigations  on  the  action  of  radium,  it 
appears  that  this  substance  has  the  power  of  checking  the  development  of  pathogenic- 
bacteria  or  of  destroying  them  entirely. 

Notes  are  also  given  on  the  recent  investigations  with  regard  to  local  anesthesia  of 
the  spinal  column,  and  also  on  adrenalin  and  other  related  compounds,  as  well  as  on 
the  recent  discoveries  relating  to  ultra-microscopic  investigations  by  means  of  light 
rays  perpendicular  to  the  line  of  vision. 

Text-book  of  general  pathology  for  veterinarians  and  students,  T.  Kitt 
(Lelirbuch  der  Allgemeinen  Pathologii  fur  Tierdrzte  und  Studierende.  Stuttgart:  Ferdi- 
nand Enke,  1904,  pp.  VIII  ■  436,  pis.  ./',  figs.  119). — The  need  was  felt  for  a  brief  and 
comprehensive  text-book  on  the  subject  of  general  pathology  for  veterinarians.  The 
author,  therefore,  prepared  the  present  volume  to  supply  this  demand  in  Germany. 
The  material  is  presented  in  as  concise  a  form  as  is  consistent  with  clearness  and  the 
numerous  illustrations  assist  in  an  understanding  of  the  text. 

Certain  problems  of  immunity,  A.  Wolff  {Berlin.  Klin.  Wchnschr.,  41  (1904), 
No.  4-.  pp.  1105-1110). — A  critical  discussion  is  presented  of  endotoxins  and  toxins, 
the  relation  of  endotoxins  to  the  production  of  immunity,  and  other  questions 
related  to  the  subject  of  immunity. 

Morphological  changes  in  red  blood  corpuscles  produced  by  a  specific 
hemolytic  blood  serum  rendered  inactive,  R.  Rossle  (Munchen.  Med.  Wchnschr., 
51  (1904),  No.  4~.  pp.  1865-1869). — Serum  was  taken  from  a  rabbit  which  had  been 
treated  with  intraperitoneal  injections  of  beef  blood.  The  serum  was  rendered 
inactive  by  heating  to  a  temperature  of  53°  C,  after  which  it  was  mixed  with  washed 
blood  corpuscles  from  cattle  in  the  proportion  of  2J  to  8  and  allowed  to  digest  under 
these  conditions  for  a  period  of  2  hours. 

Under  the  influence  of  high  temperatures,  considerable  differences  appear  between 
treated  and  nontreated  red  blood  corpuscles.  The  author  found  that  blood  corpus- 
cles which  had  been  treated  in  this  manner  were  more  resistant  to  injurious  influences 
than  untreated  blood  corpuscles. 

The  toxicity  of  red  blood  corpuscles  in  different  species  of  animals  for 
rabbits,  F.  Battelli  |  Compt.  Rend.  Soc.  Biol.  [Paris],  50  1 1004 ),  No.  22,  pp.  1041- 
1043). — During  the  author's  experiment-  on  this  subject  it  was  found  that  the  con- 
tents of  the  red  blood  corpuscles  of  dogs,  cats,  and  cattle  when  injected  into  the 
veins  of  rabbits  are  not  toxic  for  these  animals  and  the  serum  of  the  rabbit  does  not 
exercise  a  hemolytic  effect  on  the  red  blood  corpuscles.  The  contents  of  the  red 
blood  corpuscles  of  pigs,  sheep,  and  rats,  however,  is  toxic  for  rabbits,  and  they  are 
destroyed  by  the  rabbit  serum.  The  red  blood  corpuscles  of  pigs  possess  especially 
high  toxic  power  toward  rabbits. 
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The  toxicity  of  red  blood  corpuscles  in  immunized  animals,  F.  Battelli 
(Compt.  Rend.  Soc.  Biol.  [Paris'],  67  (1904),  No.  84,  pp.  17-19). — In  these  experi- 
ments rabbits  were  immunized  against  the  action  of  the  red  blood  corpuscles  of  cat- 
tle and  dogs.  The  immunization  was  brought  about  by  means  of  intraperitoneal 
injections  of  washed  blood  corpuscles.  It  was  found  that  in  immunized  rabbits, 
the  blood  corpuscles  or  the  struma  of  the  blood  against  which  the  animal  is 
immunized  produce  agglutination  with  great  rapidity  when  injected  into  the  veins. 
The  blood  stroma  appears  to  cause  a  pronounced  fall  in  the  blood  pressure  and 
brings  about  the  death  of  the  animal  by  obliteration  of  the  branches  of  the  pul- 
monary artery.  The  extract  of  the  blood  corpuscles  from  which  the  stroma  is 
removed  does  not  produce  any  immediate  effect.  The  stroma  of  the  blood  or  the 
intact  red  blood  corpuscles  are  inactive  if  the  serum  of  the  injected  rabbit  does  not 
possess  any  agglutinating  power  toward  blood  stroma. 

The  comparative  bactericidal  power  of  lymph,  blood  serum,  and  pericar- 
dial fluid,  F.  Battelli  and  G.  Mioni  (Compt.  Rend.  Soc.  Biol.  [Paris],  56  (1904), 
No.  11,  pp.  490-492).  —  During  the  authors'  experiments  it  was  found  that  in  dogs 
the  bactericidal  power  of  the  lymph  is  slightly  inferior  to  that  of  the  blood  serum, 
while  the  bactericidal  power  of  the  pericardial  fluid  is  nil  or  very  weak.  It  appears 
that  the  bactericidal  alexin  is  secreted  both  in  the  lymph  and  in  the  blood  serum  by 
the  large  mononuclear  leucocytes. 

A  method  of  rearing  animals  immune  to  surra  in  tropical  countries, 
Brauer  (Berlin.  Tierarztl.  Wchnschr.,  1904,  No.  45,  ]>}>.  731-786). — Attention  is 
called  to  the  great  economic  importance  of  surra  and  related  diseases,  especially  in 
tropical  countries,  and  to  the  necessity  of  devising  some  practical  means  of  immun- 
izing domestic  animals  against  these  diseases. 

The  author  carried  out  a  number  of  experiments  on  dogs  and  other  domesticated 
animals  during  which  it  appeared  that  if  animals  are  exposed  from  earliest  life  to 
infection  from  spontaneous  cases  of  the  disease  they  may  acquire  a  natural  immu- 
nity which  protects  them  perfectly  from  subsequent  infection.  The  desirability  is 
suggested  of  a  further  series  of  experiments  for  the  purpose  of  determining  the 
length  of  time  required  by  animals  for  the  production  of  immunity,  the  influence 
of  milk  upon  spontaneous  cases  of  the  disease  as  well  as  in  cases  due  to  artificial 
inoculation  and  other  related  topics. 

Leukemia  in  animals,  P.  E.  Weil  and  A.  Clerc  (Compt.  Rend.  Soc.  Biol. 
[Paris],  57  (1904),  No.  24,  pp.  21,  22). — A  study  was  made  of  the  nature  of  this  dis- 
ease, particularly  in  dogs,  for  the  purpose  of  obtaining  data  regarding  the  patho- 
logical anatomy,  etiology,  and  transmission  of  the  disease. 

Contagious  ulcerative  lymphangitis,  0.  H.  Jewell  (Amer.  Vet.  Rev.,  28  (1904), 
No.  1,  pp.  34-87,  figs.  2). — The  symptoms  and  course  of  this  disease  are  described.  It 
resembles  farcy  to  some  extent,  but  attacks  the  epidermis  primarily  and  is,  there- 
fore, more  properly  a  contagious  dermatitis.  The  pathogenic  organism  of  the  disease 
is  a  species  of  cryptpcoccus.  In  advanced  stages  of  the  disease  the  animal  may  be 
affected  over  nearly  the  whole  surface  of  the  body.  Treatment  with  iodin  usually 
gives  better  results  than  the  actual  cautery.  In  cases  where  iodin  was  ineffective 
the  author  used  a  disinfectant  containing  corrosive  sublimate,  salicylic  acid,  and 
alcohol. 

Note  on  the  co-relation  of  several  stock  diseases  occurring  among  animals 
in  South  Africa,  A.  Edington  (Agr.  Jour.  Cap?  Good  Hope,  25  (1904),  No.  2,  pp. 
189-152). — A  number  of  important  diseases  in  South  Africa  appear  to  be  peculiar  to 
that  country  and  not  known  elsewhere.  So-called  horse  sickness  is  apparently 
closely  related  to  Veld  sickness  in  cattle.  The  symptoms  and  post-mortem  conditions 
observed  in  cases  of  this  disease  are  briefly  discussed. 

The  disease  known  as  heart  water  can  be  transmitted  from  goats  to  cattle,  and 
appears  to  be  similar  in  many  respects  to  so-called  Veld  sickness  of  cattle.     There  is, 
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consequently,  an  apparent  co-relation  between  these  3  diseases  in  horses,  rattle,  and 
goats. 

Trypanosome  diseases,  R.  Koch  (  Berlin.  Tierarztl.  Wchnschr.,  1904,  No.  45,  pp. 
736-739,  fig.  1). — Brief  outlines  are  presented  of  the  essential  nature,  symptoms, 
etiology,  and  treatment  of  trypanosomiasis  of  rats,  tsetse-fly  disease,  surra,  and  related 
diseases  in  man  and  animals. 

The  development  of  hemogregarines  and  trypanosomes,  E.  Brumpt  |  Compt. 
Join!.  Soc.  Biol.  [Pan's],  57  {1904),  No.  27,  pp.  165-167). — Brief  notes  are  given  on 
the  developmental  stages  of  various  species  belonging  to  these  groups. 

The  trypanosoma  of  dourine  and  its  inoculation  into  mice  and  rats,  .1. 
Rouget  {Compt.  Rend.  Soc.  Biol.  [Paris],  56  {1904),  No.  16,  pp.  744,  745).—  The 
author  had  already  found  that  the  organisms  of  dourine  when  inoculated  into  white 
mire  multiply  rapidly  until  the  death  of  the  experimental  animals,  winch  occurs  from 
the  fifth  to  the  eleventh  day. 

A  further  study  was  made  of  this  matter,  and  the  author  believes  as  the  result  of 
his  experiments  that  the  coexistence  of  several  distinct  trypanosomiases  in  Algeria 
must  he  denied.  It  is  believed  that  there  is  only  one  disease  due  to  trypanosomes 
and  that  the  variation  and  symptoms  are  due  to  the  resisting  power  of  different 
organisms  and  other  varying  conditions. 

The  natural  immunity  of  Cynocephalidae  for  trypanosomiases,  A.  Laveran 
{Compt.  Rend.  Acad.  Sci.  [Paris],  139  {1904),  No.  3,  pp.  177-179).—  This  family  of 
primates  has  been  noted  as  possessing  a  natural  immunity  for  diseases  caused  by 
trypanosomes.  it  was  found  that  in  rats  affected  with  surra,  nagana,  and  nial  de 
caderas  the  serum  of  species  of  Cynocephalidse  in  small  quantities  was  sufficient  t>> 
cause  the  disappearance  of  trypanosomes  in  the  blood  for  a  number  of  hours. 

A  disease  in  Somali  land  known  by  the  name  Aino,  probably  identical  with 
nagana  of  eastern  Africa,  E.  Brumpt  {Compt.  Rend.  Soc.  Biol.  [Paris],  56  (1904). 
No.  14,  t'/>-  673-677). — This  disease  was  observed  occurring  spontaneously  in  camels 
and  mules.  The  author  also  made  experiments  on  do>_rs,  zebras,  ami  species  of 
monkeys.     The  only  tsetse  fly  observed  in  the  Somali  country  was  Glossina  longipennis. 

The  author  made  a  study  of  the  blood  parasites  of  this  disease  as  well  as  the  symp- 
toms produced  in  animals  and  concludes  that  the  disease  was  identical  with  nagana. 
in  Abyssinia  also  the  author  made  a  study  of  the  disease  known  there  as  horse  plague 
or  ''lever."  The  course  of  the  disease  varies  somewhat  in  different  cases,  hut  an 
examination  of  the  blood  and  a  study  of  the  post-mortem  pathology  of  the  disease 
convinced  the  author  that  it  is  identical  with  nagana.  Notes  are  given  on  the 
•_rei graphic  distribution  of  the  disease. 

Lesions  produced  in  the  nerve  fibrillae  by  tetanus  toxin,  G.  Marinesco 
{Compt.  Rend.  Soc.  Biol.  [Paris],  57  {1904),  No.  25,  pp.  62,  63). — Considerable  dif- 
ference of  opinion  prevails  at  present  among  authors  regarding  the  regularity  ami 
value  of  anatomical  lesions  found  in  animals  or  man  dead  of  tetanus. 

The  lesions  observed  by  the  author  are  quite  variable  as  to  form,  intensity,  and 
localization.  Nerve  cells  with  black  fibrillae  remain  intact  or  are  only  slightly 
altered.  The  lesion  varies  in  intensity  according  to  the  extent  of  granular  disinte- 
gration and  fragmentary  fibrilhe.  The  author  determined  during  his  experiments 
and  investigations  that  in  the  medulla  oblongata  of  guinea  pigs  dead  of  tetanus  there 
are  quite  pronounced  lesions  of  the  nerve  fibrillae  and  that  these  lesions  are  due  in 
a  large  part  to  the  action  of  the  tetanus  toxin. 

Tetanus  toxin,  carmin,  and  betain,  J.  Rehns  {Compt.  Rend.  Sue  Biol.  [Paris], 
56  I  1904),  No.  1~>,  pp.  692,  693). — A  careful  biological  and  chemical  study  was  made 
of  these  stihstances  and  mixtures  of  them. 

Primary  intestinal  tuberculosis  in  children,  X.  Raw  {British  Med.  Jour.,  1904, 
No.  2265,  pi'.  1245,  1246). — Critical  notes  on  tuberculosis  in  young  children,  together 
with  an  examination  of  the  conditions  surrounding  infection  in  a  large  number  of  cases. 
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As  a  result  of  the  author's  studies  it  is  concluded  that  while  primary  intestinal 
tuberculosis  is  extremely  rare  in  children  the  disease  may  frequently  be  conveyed 
in  infected  milk.  The  tubercle  bacilli  readily  pass  through  the  intestinal  wall  leav- 
ing no  visible  lesions  in  the  intestines.  In  the  author's  opinion  this  form  of  tuber- 
culosis is  not  true  human  tuberculosis,  but  is  bovine  in  origin  and  may  extend  to  all 
parts  of  the  body.  The  tubercle  bacillus  of  bovine  origin  is  considered  more  viru- 
lent for  children  than  that  of  human  origin. 

A  case  of  human  tuberculosis  transmitted  to  a  cow,  E.  Huon  (Compt.  Rend. 
Soc.  Biol.  [Paris],  56  (1904),  No.  23,  p.  1109). — A  description  is  given  of  a  case  in 
which  human  tuberculosis  was  apparently  transmitted  to  a  cow.  The  cow  had  been 
tested  for  tuberculin  without  reaction  and  was  kept  in  isolated  quarters  without 
coming  in  contact  with  any  other  animal.  The  cow  was  cared  for,  however,  by  a 
man  who  subsequently  died  of  tuberculosis  and  had  the  bad  habit  of  spitting 
everywhere  indiscriminately.  After  the  death  of  the  attendant  the  cow  was  found 
to  be  tuberculous,  as  shown  by  the  tuberculin  test. 

Infectiousness  of  milk  from  tubercular  cows,  H.  L.  Russell  and  E.  G.  Has- 
tings (Wisconsin  Sta.  llpt.  1904,  PP-  172-177). — The  authors  have  collected  data 
regarding  the  presence  of  tubercle  bacilli  in  milk  from  tuberculous  cattle.  Attention 
is  called  to  the  various  difficulties  which  are  met  with  in  the  identification  of  tubercle 
bacilli  in  milk. 

During  the  experiments  undertaken  by  the  authors,  samples  of  milk  from  tuber- 
culous cows  were  inoculated  into  guinea  pigs.  In  a  number  of  cases  the  inoculated 
guinea  pigs  died  of  septicemia  or  peritonitis.  In  only  1  case,  however,  or  approxi- 
mately 5  per  cent,  did  a  tuberculous  infection  take  place.  The  authors  argue  that 
there  is  a  potential  as  well  as  a  present  danger  to  be  considered  in  this  problem.  It 
is  recommended  that  all  milk  from  tuberculous  cows  be  pasteurized  before  using. 

The  latest  observations  and  experiments  on  the  transmission  of  bovine 
tuberculosis,  D.  A.  Hughes  (Amer.  Vet.  Her.,  27  (1904),  No.  12,  pp.  1154-1160).— 
Short  abstracts  are  presented  of  the  more  important  literature  relating  to  the  means 
of  transmission  of  bovine  tuberculosis  to  man  and  of  human  tuberculosis  to  cattle. 

Combating  bovine  tuberculosis,  E.  Thierky  (Jour.  Agr.  Prut.,  n.  ser.,  8  (1904), 
No.  33,  pp.  203,  204). — A  brief  review  is  presented  of  recent  methods  suggested  for 
the  control  of  this  disease,  particular  attention  being  devoted  to  the  vaccination 
method  of  vonBehring.  The  chief  objection  to  this  method  as  at  present  elaborated 
is  the  considerable  period  of  time  required  for  producing  an  effective  immunity. 

Tuberculosis  in  fowls,  A.  R.  Ward  (California  Sta.  Bui  161,  pp.  IS,  jigs.  4). — 
Apparently  attention  was  first  called  to  the  existence  of  tuberculosis  in  fowls  on  the 
Pacific  Coast  in  1900.  The  writer  has  observed  the  disease  only  ingrown  fowls.  In 
most  cases  the  liver  is  affected,  and  for  this  reason  poultry  men  frequently  call  the 
disease  liver  complaint  or  spotted  liver. 

Notes  are  given  on  the  symptoms  and  pathological  appearance  of  the  disease. 
Tuberculous  growths  are  usually  observed  in  the  walls  of  the  intestines  and  in  the 
liver.  This  fact,  in  connection  with  the  further  fact  that  tuberculosis  of  the  lungs  is 
exceedingly  rare  in  fowls,  indicates  that  the  tubercle  bacilli  enter  the  body  of  fowls 
with  the  food.  The  disease  is  apparently  not  spread  by  means  of  the  egg,  but  more 
likely  through  the  agency  of  droppings. 

In  controlling  the  disease  the  tuberculin  test,  as  shown  by  trials  with  L'l  fowls,  can 
not  be  relied  upon.  The  affected  fowls  should  be  killed,  roosting  houses  and  yards 
should  be  sprayed  with  a  disinfectant  as  frequently  as  possible,  and  healthy  young 
fowls  should  be  kept  away  from  diseased  stock  and  from  infected  premises. 

The  agglutinability  and  the  agglutinating  power  of  liquid  cultures  of 
avian  tubercle  bacilli,  J.  Nicolas  and  P.  Cotrmoxt  (Compt.  R<  nd.  Soc.  Biol.  [Paris], 
56  I  1904 ),  No.  10,  pip.  455,  456). — In  these  experiments  it  was  found  that  the  cultures 
of  avian  tubercle  bacilli  were  not  agglutinated  even  by  a  serum  which  possesses  a 
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high  agglutinating  power,  and  came  Erom  dogs  which  had  been  inoculated  with  cul- 
tures  of  tuherele  bacilli  obtained  from  birds. 

It  is  not  considered  necessary,  however,  to  conclude  thai  there  are  differences  of 
nature  or  origin  in  tubercle  bacilli  from  the  observation  of  variations  in  agglutina- 
bility.  A  culture  of  avian  tubercle  bacilli  which  is  not  agglutinable  can  not  be  used 
for  serum  diagnosis. 

Pseudo-tuberculosis  in  sheep,  .1.  A.  Gilruth  (New  Zealand  Dept.  Agr.,  Div.  Vet. 
Sci.  J!"/.  1,  pp.  ■■'-/*■ — This  disease  affects  sheep,  goats,  guinea  pigs,  and  rabbits,  but 
cattle  seem  to  be  immune.  The  virus  is  greatly  attenuated  by  passage  through  rab- 
bits. The  disease  progresses  from  one  lymph  gland  to  another  and  ultimately 
affects  the  lungs  with  a  course  somewhat  similar  to  that  of  tuberculosis. 

The  similarity  in  the  pathogenic  properties  of  the  bacillus  to  those  of  the  tubercle 
bacillus  is  shown  in  the  general  appearance  of  the  nodules,  the  progression  of  the 
disease,  and  the  invasion  of  the  lungs.  Brief  notes  are  also  given  on  the  literature 
relating  to  this  disease. 

A  systematic  list  of  articles  relating  to  tuberculosis,  P.  Bodchez  (Rev.  Tuber- 
culose,  11  (1904),  No.  4,  j>]>.  310-328). — An  elaborate  list  of  books,  memoirs,  and 
periodical  articles  published  during  1904  on  the  various  phases  of  tuberculosis  of 
animals  and  man. 

Cadaveric  hyperthermia  in  Texas  fever,  J.  B.  P.  Bey  (  Com.pt.  Rend.  Soc.  Hi"/. 
[Paris'],  56  i  1904  \,  No.  IS,  pp.  606-608). — During  the  tirstlew  hours  after  death  from 
Texas  fever  it  was  observed  that  the  temperature  of  the  carcasses  of  Egyptian  cattle 
sometimes  passed  44°  C.  Detailed  notes  are  given  on  a  number  of  such  cases.  It  is 
hoped  that  further  studies  will  make  it  possible  to  find  a  satisfactory  explanation  of 
this  phenomenon,  which  is  comparable  with  phenomena  observed  in  cases  of  Asiatic 
cholera  in  man. 

Cattle  ticks  and  Texas  fever,  C.  L.  Willoughby  ( <<>ni-<ji<i  sin.  Huh  t;.},  pp. 
143-182,  figs.  9). — Texas  fever  is  said  to  cause  an  annual  loss-  in  Georgia  of  between 
3  and  5  per  cent  of  the  total  valuation  of  cattle  in  the  State.  Attention  is  called  to 
the  susceptibility  of  tick-free  native  cattle  and  to  the  great  losses  which  occur  among 
such  animals.  The  Government  quarantine  line  is  described  and  notes  are  given 
on  the  life  history  of  the  cattle  tick,  influences  which  affect  ticks,  methods  of  exter- 
minating them,  symptoms  of  Texas  fever,  treatment  of  the  disease,  immunity  by 
various  methods,  and  a  historical  statement  of  inoculation  work  done  in  southern 
States. 

The  author  believes  that  the  South  is  the  best  place  for  inoculating  infested  cattle, 
since  they  can  be  shipped  south  in  winter  and  may  thus  become  accustomed  to  the 
climate  before  inoculation.  According  to  the  author,  Mr.  B.  W.  Hunt  was  among  the 
first  investigators  to  work  out  a  successful  method  for  immunizing  cattle  against  Texas 
fever.  In  1886  Mr.  Hunt  observed  that  one  attack  of  the  disease  conferred  immu- 
nity and  that  on  his  own  farm  certain  pastures  were  more  dangerous  to  northern 
cattle  than  others.  He  therefore  used  these  places  as  immunizing  calf  pastures  and 
developed  a  method  of  immunizing  young  cattle  without  loss. 

The  author  carried  on  a  number  of  experiments  in  inoculating  northern  cattle 
during  the  years  L903  and  1904.  Nearly  all  of  these  cattle  were  young,  most  of  them 
from  "i  to  10  months  of  age.  The  calves  were  inoculated  with  1.]  to  -  rv.  of  the  blood 
of  recovered  animals.  During  these  experiments  it  was  found  that  such  blood  does 
not  always  produce  inoculation  fever.  No  losses  were  suffered  from  inoculation 
when  performed  under  proper  conditions  and  the  animals  subsequently  subjected  to 
tick  infestation  successfully  resisted  the  disease.  From  these  experiments  it  is 
concluded  that  southern  stock  breeders  can  control  Texas  fever  if  they  will  make  an 
intelligent  use  of  the  methods  which  have  thus  far  been  tested. 

It  is  believed  to  lie  possible  to  disinfect  pastures  and  keep  them  free  from  ticks; 
or  if  another  method  is  preferred  home  raised  or  imported  cattle  may  be  immunized 
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without  danger.  It  is  concluded  that  the  blood  of  young  immune  animals  under  18 
months  of  age  is  not  reliable  for  immunizing  cattle.  The  blood  parasites  of  Texas 
fever  may  remain  in  the  blood  of  an  adult  immune  animal  for  more  than  3  years. 

With  regard  to  the  method  of  tick  infestation  it  was  found  that,  with  native  calves, 
it  requires  an  infestation  of  from  inn  to  150 ticks  to  produce  a  definite  fever  reaction. 
Apparently,  therefore,  if  calves  are  infested  at  the  rate  of  from  50  to  75  ticks  every 
2  weeks  they  may  be  gradually  immunized  without  suffering  much  harm.  It  is 
recommended  that  calves  on  infested  pastures  should  be  watched  so  as  to  prevent 
their  carrying  more  than  75  to  100  ticks  at  any  time. 

Dipping  experiments,  S.  T.  Amos  (Natal  Agr.  Jour.  <in<J  Min.  Jlec,  7  (1904),  No.  7. 
pp.  718,  719) . — Numerous  dipping  experiments  were  made  with  Deinuth'.s  dip  and 
Laidlow's  tobacco  dip,  for  the  purpose  of  testing  the  valueof  these  dips  in  destroying 
ticks  on  cattle.  The  immediate  effects  of  dipping  were  quite  favorable,  a  large  per- 
centage of  the  ticks  apparently  being  destroyed.  Later,  however,  it  was  found  that 
the  small  brown  tick  had  suffered  very  little  and  the  female  ticks  were  laying  fertile 
eggs. 

The  dips  were  again  tested  in  a  stronger  solution,  but  when  even  twice  the  ordi- 
nary strength  was  used  a  large  percentage  of  the  ticks  withstood  the  effects  of  the 
treatment.  The  dips  themselves  are  regarded  as  objectionable  on  account  of  the 
irritating  effects  and  their  disagreeable  odor. 

Cattle  scab,  L.  Van  Es  (  North  Dakota  Farmer,  5  (1904),  No.  12,  pp.  7-9,  figs.  8). — 
A  description  is  presented  of  the  seal)  mite  which  causes  this  disease  and  also  of  the 
symptoms  as  they  usually  present  themselves.  Cattle  scab  is  quite  prevalent  in  the 
western  part  of  North  Dakota,  and  dipping  has  become  necessary  to  prevent  the 
development  of  the  disease.  Detailed  directions  are  given  for  the  preparation  of  dip- 
ping vats  or  chutes  for  use  among  both  large  and  small  herds.  The  dip  most  gener- 
ally recommended  contains  sulphur  and  lime,  and  should  be  applied  at  a  temperature 
of  105  to  110°  F. 

Experience  with  the  new  milk  fever  treatment,  0.  L.  Dobson  (Nebraska 
Farmer,  36  (1904),  No.  SO,  p.  876). — The  author  gives  the  history  of  a  case  of  milk 
fever  in  which  the  air  treatment  was  applied  by  means  of  a  very  simple  apparatus. 
In  the  place  of  the  usual  glass  or  metallic  tube  the  hollow  portion  of  a  turkey  feather 
was  used,  and  this  was  attached  to  an  ordinary  bicycle  pump  and  the  air  forced  in. 
Recovery  took  place  without  any  complication. 

Oxygen  treatment  in  parturient  apoplexy,  F.  R.  Whipple  (Amer.  Vet.  Rer., 
27  (1904),  N<>.  12,  pp.  11<J:~>,  1166). — The  author  used  the  Schmidt  treatment  for  this 
disease  for  l'  years.  Considerable  trouble  was  experienced,  however,  from  complica- 
tions which  appeared  in  the  form  of  inflammation  or  diminution  of  the  milk  yield. 
In  about  50  per  cent  of  the  cases  the  yield  of  milk  became  so  small  as  to  render  the 
animal  unprofitable.  Much  better  results  have  been  obtained  from  the  use  of  pure 
oxygen  in  treating  milk  fever.  The  udder  is  carefully  disinfected  before  treatment. 
Clinical  notes  are  given  on  4  cases  in  which  the  animals  rapidly  recovered. 

The  influence  of  lactation  on  the  resistance  of  the  organism  to  pathogenic 
bacteria,  Cuakrin  and  Vitkv  (<_'<>iiipt.  Rend.  Acad.  Sei.  [Paris],  139  (1004),  No.  2,,  pp. 
2 !'.)-.. '2,1 ) . — As  a  rule  the  function  of  lactation  has  been  considered  as  inducing  a  series 
of  changes  which  render  the  organism  more  susceptible  to  infection  with  disease. 

A  considerable  series  of  experiments  were  made  on  guinea  pigs  for  the  purpose  of 
testing  the  influence  of  lactation  on  infection.  It  was  found  that  lactation  causes  a 
number  of  physiological  changes  which,  temporarily  at  least,  reduce  the  resistant 
power  of  the  organism  to  pathogenic  bacteria.  These  changes  consist  partly  in  a 
variable  degree  of  autointoxication  and  of  increased  sensibility  toward  toxins  of 
various  sorts. 

QSsophagostorniasis,  D.  F.  Luckey  (Missouri  State  Bd.  Agr.  Mo.  Bui.,  4  (1904), 
No.4,pp-  5-12,  fig.  1). — During  the  past  2  years  numerous  reports  have  been  received 
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from  farmers  indicating  the  loss  of  cattle  from  infestation  with  (Esophagostoma  infla- 
lum.  Infestation  of  native  herds  appears  in  nearly  all  cases  to  have  come  from  west- 
ern cattle.     A  number  of  outbreaks  of  the  disease  were  traced  to  this  source. 

The  life  history  of  the  parasitic  worm  is  not  well  known.  The  disease,  however, 
is  mildly  contagious.  In  all  cases  where  the  parasite  was  found  in  the  contents  of 
the  large  intestines  the  embryonic  stage  of  some  worm  was  found  in  the  mucous 
membrane  of  the  intestine  but  was  not  definitely  identified  as  the  larva  of  'I',  inflatum. 
The  disease  is  most  prevalent  among  calves  and  yearlings  and  appears  in  its  worst 
form  in  winter,  or  when  the  cattle  are  on  dry  feed.  The  symptoms  are  loss  of  con- 
dition, a  progressive  anemia  accompanied  usually  with  diarrhea  in  the  later  stages. 
The  appetite  remains  good. 

In  treating  the  disease  but  little  can  be  expected  from  the  use  of  drugs.  The 
author  recommends,  however,  that  the  feed  should  he  placed  in  clean  troughs  and 
racks  and  that  the  cattle  should  be  watered  from  tanks.  As  a  tonic  it  is  recom- 
mended that  cattle  he  fed  a  mixture  containing  2  lbs.  sulphate  of  iron  and  1  lb.  sul- 
phate of  copper  with  every  10  lbs.  of  salt  given  to  the  cattle. 

Persian  sheep  and  heart  water,  ('.  P.  Lounsbury  (Agr.  Jour.  Cape  Good  Hope, 
25  (1904),  No.  2, pp.  175-186,  figs.  3). — The  Persian  sheep  bred  in  South  Africa  are 
readily  susceptible  to  heart  water.  They  recover  from  the  disease,  however,  with- 
out serious  illness,  and  thereafter  possess  a  lii.irh  degree  of  immunity.  The  virulence 
of  infection  is  not  noticeably  influenced  by  passing  through  these  sheep. 

The  breed  is  described  in  detail,  and  historical  notes  are  given  on  its  introduction 
and  distribution.  Persian  sheep  are  hardy  and  mature  early.  On  these  accounts 
and  on  account  of  their  resistance  to  heart  water  they  have  become  a  favorite  breed 
in  South  Africa.  The  disease  known  as  heart  water  is  associated  with  Amblyomma 
hebra  um,  and  notes  are  given  on  the  life  history  of  this  tick. 

The  cause  of  the  unusual  resisting  power  of  Persian  sheep  to  heart  water  is  not 
well  understood,  but  appears  to  be  inherent  in  the  breed.  Experiments  were  car- 
ried out  which  showed  that  crossbred  Persian  sheep  were  equally  resistant  to  an 
infection  sufficient  to  destroy  goats  or  cattle  within  24  hours. 

Gid  in  sheep  (Jour.  Bd.  Agr.  [London],  11  (1904),  No.  5,  pp.  294-296) .—The 
symptoms  of  this  disease  are  briefly  noted.  In  preventing  the  distribution  of  the 
tapeworm,  which  causes  the  disease,  the  author  recommends  that  the  heads  of 
affected  sheep  be  destroyed  and  that  all  dogs  employed  in  the  care  or  management 
of  sheep  be  treated  annually  for  worms. 

Death  of  horses  as  a  result  of  infection  with  tapeworms,  <  Iraf  (  Wchnschr. 
Tierheilk.  u.  Viehzucht,  48  (1904  I,  No.  2,  pp.  661-663).— Notes  are  given  on  the  effect 
of  infestation  of  horse,-  with  Taenia  mamillana.  This  parasite  appears  in  rare  instances 
to  cause  death  as  a  result  of  chronic  inflammation  of  the  intestines  and  anemia. 

Calcium  sulphid  in  the  treatment  of  poll  evil  and  fistulous  withers,  B.  R. 
Wilbur  (Amer.  Vet.  Rev.,  27  (1904),  No.  12,  pp.  1134-1139).— During  the  investiga- 
tions reported  in  this  paper  17  cases  of  poll  evil  and  fistula  were  treated  with  calcium 
sulphid.  This  drug  was  given  internally  in  doses  of  2  drams  3  times  daily.  During 
the  later  stages  of  treatment  as  much  as  2  oz.  per  day  was  given.  The  drug  was 
also  applied  locally  to  the  affected  parts. 

The  use  of  calcium  sulphid  appeared  to  have  no  effect  upon  the  pulse,  respiration, 
or  temperature  of  the  treated  animals,  when  given  in  moderate  dose.-.  Larger  doses 
than  15  grains  twice  daily  increase  the  discharge  of  pus  and  hinder  the  healing 
process,  while  such  doses  also  disturb  the  temperature  and  pulse.  Calcium  sulphid 
applied  locally  increases  the  discharge  of  pus.  Best  results  are  obtained  when  the 
drug  is  used  alone.  Small  doses  appear  to  lessen  the  discharge  and  prevent  the 
burrowing  of  the  pus.     Calcium  sulphid  may  be  best  administered  in  a  capsule. 

The  infectious  nature  of  anemia  of  horses,  II.  Vallee  and  Caere  i  Compt. 
Rend.  Acad.  Sci.  [Paris],  139  (1904),  No.  4,  pp.  331-333).— The  authors  have  made 
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a  study  of  anemia  in  horses,  with  the  result  that  the  disease  appears  to  be,  in  their 
opinion,  of  a  contagious  nature  and  readily  transmissible.  It  is  considered  to  be  due 
to  an  organism  belonging  to  the  ultrainicroscopic  group.  Pernicious  anemia  in  man 
and  anemia  of  dogs  are  therefore  perhaps  to  be  considered  as  true  infectious  diseases. 
Infectious  anemia  of  the  horse,  E.  Thiekrv  {Jour.  Ayr.  Prat.,  n.  ser.,  8  {1904), 
No.  34,  pp-  248,  %44)- — A  bacteriological  study  of  this  disease  has  thus  far  given  only 
negative  results.  It  is  being  studied  more  carefully  and  persistently,  however,  and 
it  is  hoped  that  as  a  result  of  this  study  better  methods  for  combating  the  disease 
may  be  devised. 

Tapeworms  of  dogs  and  health  of  lambs,  II.  George  {Jour.  Agr.  Prat.,  n.  ser., 
8  {1004),  No.  17,  pp.  561,  562). — Notes  are  given  on  the  life  history  of  Taenia  marginata 
and  attention  is  called  to  the  desirability  of  treating  dogs  which  are  allowed  to  run 
in  sheep  pastures  in  order  to  prevent  the  infestation  of  lambs  with  tapeworms. 

Rabies  in  birds,  A.  Marie  [Compt.  Rend.  Sac  Biol.  [Pari*],. 56  {1904),  No.  12,  pp. 
573-575). — The  existence  of  rabies  in  birds  has  long  been  known,  together  with  the 
comparatively  long  period  of  incubation  of  these  animals  in  the  regular  course  of  the 
disease. 

The  author's  experiments  were  made  on  chickens,  pigeons,  canaries,  geese,  and 
ducks.  It  was  found  possible  in  adult  birds  to  produce  rabies  by  means  of  intra- 
cerebral inoculation  but  only  rarely  possible  to  transmit  the  disease  by  means  of 
pieces  of  the  cerebrum  of  inoculated  birds.  The  cerebral  method  of  inoculation  was 
the  only  one  in  which  success  was  had  in  transmitting  the  disease.  Inoculation  in 
the  eye,  peritoneum,  and  veins  and  scarification  of  the  mucous  membrane  were  with- 
out results.  It  appears  that  very  young  birds  were  less  resistant  to  rabies  than  adult 
birds. 

By  a  passage  through  the  brain  of  birds,  rabies  virus  is  attenuated  to  such  an 
extent  that  it  is  no  longer  capable  of  producing  disease  either  in  birds  or  mammals. 
It  was  found  that  inoculation  with  pieces  of  the  brain  of  birds  was  capable  of  pro- 
tecting mammals  against  intraocular  inoculation  with  rabies. 

Contagious  epithelioma  of  pigeons  and  chickens,  M.  Juliusberg  {Dent.  Med. 
Wchnschr.,  30  {1904),  No.  43,  pp.  1576,  1577). — As  a  result  of  the  study  of  the  course 
and  symptoms  of  these  diseases  as  well  as  the  virus,  it  is  found  that  the  virus  of 
pigeon  pox  may  be  filtered  in  the  same  manner  as  the  virus  of  chicken  pox. 

The  incubation  period  of  both  pigeon  and  chicken  pox  after  inoculation  with  fil- 
tered virus  is  about  twice  as  long  as  after  direct  inoculation  with  the  substance  of  the 
tumors.  It  was  found  that  repeated  passage  of  the  virus  of  pigeon  pox  through  ani- 
mals attenuated  it  to  such  an  extent  that  it  finally  became  quite  nonvirulent.  The 
addition  of  erythrosin  in  1  per  cent  solution  also  destroyed  the  virus.  None  of  the 
pure  cultures  of  yeasts,  cocci,  or  bacilli  obtained  from  contagious  epithelioma  were 
found  to  be  pathogenic  for  pigeons  or  chickens. 

AGRICULTURAL  ENGINEERING. 

Irrigation  department,  J.  S.  Baker  {Montana  Sta.  Il/>t.  1903,  pp.  69-98,  figs.  3). — 
Brief  accounts  are  given  of  experiments  made  in  tanks  on  the  relation  of  soil  mois- 
ture to  yield  of  wheat  and  evaporation  from  soils  and  water  surfaces;  also  of  field 
studies  of  the  duty  of  water  for  irrigation  of  alfalfa,  wheat,  and  potatoes;  measure- 
ments of  the  duty  of  water  under  different  canals  of  the  State  in  cooperation  with 
this  Office;  and  discharge  records  of  the  principal  streams  of  the  State  in  cooperation 
with  the  U.  S.  Geological  Survey. 

The  best  results  were  obtained  in  the  tank  experiments  where  water  was  applied 
at  the  rate  of  300  lbs.  to  each  pound  of  dry  matter  produced.  The  loss  of  moisture 
from  the  soil  was  much  larger  in  case  of  the  cropped  soil  than  in  case  of  the  fallow 
soils.     The  average  evaporation  from  a  tank  during  the  6  months  ended  October  Ml, 
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1903,  was  17.39  in.,  with  a  mean  temperature  of  62.9°  F.  and  an  elevation  of  4,865  ft. 
above  sea  level. 

Sources  and  cost  of  power  for  pumping  irrigating  water  (Irrig.  News,  52 
(1904),  No.  24,  p.  54-8). — An  abstract  of  a  paper  by  EL  A.  Storrs  read  at  the  Irriga- 
tion Congress  at  El  Paso,  Texas,  November,  1904.  The  paper  discusses  the  relative 
cost  and  efficiency  of  hydro-electric  power  and  power  from  coal,  crude  oil,  and  gas- 
oline or  kerosene,  the  actual  cost  of  distilled  and  crude  oil  in  California,  and  pro- 
ducer gas  as  fuel. 

The  author  concludes  "that  where  hydro-electric  power  is  impracticable  steam 
1  toilers  and  engines  six  mid  be  selected  only  for  large  plants  and  in  localities  where 
fuel,  either  coal  or  crude  oil,  is  exceptionally  cheap;  that,  for  small  plants,  internal 
combustion  engines  should  generally  be  used,  wherever  crude  oil,  distillate,  gasoline 
or  kerosene  can  be  obtained  at  reasonable  prices,  and  that  the  greatest  economy 
may  be  expected  where  crude  oil  is  used;  that  in  the  majority  of  cases,  where  fuel 
of  some  kind  must  be  the  source  of  power,  the  combination  of  gas  engines  with  fuel 
gas  producing  plants  should  give  the  most  satisfactory  results." 

Irrigation,  H.  8.  Lawrence  (Dept.  Land  Records  and  Agr.,  Bombay  Pres.,  Season 
and  Crop  Rpt.  1903-4,  pp.  8-10,  XLH-XL  VII).— Data  are  given  regarding  the  irri- 
gated area;  details  of  irrigation  from  canals,  wells,  and  tanks;  and  number  of  wells, 
tanks,  and  other  sources  of  irrigation  water  in  the  Bombay  Presidency,  and  amount 
of  water  furnished  by  them. 

Meeting  of  the  River  Improvement  and  Drainage  Association  of  Califor- 
nia at  San  Francisco  I  River  Imp.  and  Drainage  Assoc.  California  Bui.  3,  pp.  22). — 
This  is  a  brief  account  of  the  meeting,  January  5,  1905,  of  this  association,  which 
was  organized  May  23  and  24,  1904. 

A  contribution  to  the  question  of  irrigation  in  Germany,  P.  Holdefleiss 
{Dent.  Landw.  Presse,  32  (1905),  No.  1,  pp.  3,  4).—  This  article  describes  a  special 
form  of  apparatus  for  measuring  evaporation  and  records  the  results  of  observations 
from  June,  1903,  to  September,  1904,  on  evaporation  from  a  water  surface,  from 
gypsum,  and  from  sand  and  garden  soil,  as  compared  with  the  rainfall  for  the  same 
period. 

On  certain  phases  of  water  rights  in  Switzerland,  Italy,  France,  Austria- 
Hungary,  and  Baden,  A.  Aastrodq  (A'.  Jordbruksdept.  [Sin den]  Meddel.  11,  1904, 
pp.  104).— The  report  deals  with  the  legal  questions  concerning  water  rights  in  the 
countries  named,  the  technical  and  economic  phases  having  been  discussed  in  the 
report  of  S.  Arrhenius,  published  as  No.  1  of  this  series.— f.  w.  woll. 

Report  upon  the  administration  of  the  public  works  department  in  Egypt 
for  1903,  W.  Garstin  et  al.  (Cairo:  Public  Works  Ministry,  1904,  pp.  430,  pis.  6).— 
This  includes  a  report  on  irrigation  works  in  1903,  which  deals  with  the  season  and 
the  water  supply,  assistance  rendered  by  the  Assuan  reservoir,  measures  taken  to 
insure  water  distribution,  duty  of  water,  the  Zifta  Barrage,  the  Mex  pumps  on  Lake 
Mareotis,  drainage,  gage  readings  on  Lake  Victoria  Nyanza,  and  miscellaneous 
operations. 

Historic  highways  of  America,  A.  B.  IIflbert  (Cleveland,  Ohio:  Arthur  H. 
(lark  Co.,  1905,  vol.  15,  pp.  211,  pis.  9).— This  volume  deals  with  the  future  of  road- 
making  in  America,  and  contains  special  articles  on  Government  Cooperation  in 
Object  Lesson  Road  Work,  by  Martin  Dodge;  Good  Roads  for  Fanners,  by  M.  O. 
Eldridge;  The  Selection  of  Materials  for  Macadam  Roads,  by  L.  W.  Page,  and  Stone 
Roads  in  New  Jersey,  by  E.  G.  Harrison. 

Good  roads  in  the  United  States,  A.  P.  Brigham  (Bui.  Ana  r.  Geogr.  Soc,  36 
(1904),  No.  12,  pp.  721-735;  abs.  in  Science,  n.  ser.,  21  (1905),  No.  524,  pp-  75,  76).— 
This  article  shows  how  great  a  handicap  bad  roads  are  to  farmers  and  to  railroads 
and  the  importance  of  having  roads  which  are  not  affected  by  the  weather. 

Recent  progress  in  the  field  of  agricultural  machinery,  H.  Walter,  Strecker, 
E.  Wrobel,  A.  Nachtweh,  and  Puchner  (Fuhling's  Landw.  Ztg.,  53  (1904),  Xos.  1, 
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pp.  34-40,  figs.  3;  3,  pp.  118,  119;  7,  pp.  27.1-270,  figs.  3;  10,  pp.  389-392,  figs.  3;  12, 
pp.  462-464,  figs.  .';  19,  pp.  743-746,  figs.  5;  2.',  pp.  856-858,  fig.  1:  .",,  pp.  932-984, 
figs.  3). — Notes  are  given  on  milk  heaters,  land-plaster  distributor,  harrows  for  grass 
lands,  mowing-machine  attachments,  subsoil  plow,  and  a  faucet  for  liquid-manure 
tanks. 

Report  on  trials  of  agricultural  and  dairy  machinery  at  Ultuna  and 
Alnarp,  A.  SjostbOm  et  al.  (Meddel.  Styr.  Maskin- och  Redsk.  Profningsanst.  [Stock- 
holm], 190'/,  pp.  125). — Trials  were  conducted  with  the  following  machines:  Petroleum 
motor,  horsesweeps,  stone  feed  mill,  seeders,  lime  spreaders,  self-binders,  hand 
separators,  power  separators,  regenerative  pasteurizer,  churns,  milk-weighing  scales, 
milk  pumps,  fat-determination  apparatus,  and  dairy  salt. — f.  w.  woll. 

MISCELLANEOUS. 

Seventeenth  Annual  Report  of  Arkansas  Station,  1904  (Arkansas  Sta.  R}>t. 
1904,  pp.  ¥111+106). — This  includes  the  organization  list  of  the  station,  a  brief 
report  of  the  director,  a  financial  statement  for  the  fiscal  year  ended  June  30,  1904, 
and  reprints  of  Bulletins  77  to  82  of  the  station  on  the  following  subjects:  Oowpea 
experiments  (E.  S.  R.,  15,  p.  666);  the  relative  digestibility  of  some  edible  fats  and 
oils  (E.  S.  R.,  15,  p.  700);  peach  growing  in  Arkansas  (E.  S.  R.,  15,  p.  871);  cowpea 
hay  (E.  S.  R.,  15,  p.  864);  fertilizers  (E.  S.  R.,  15,  p.  958);  and  live  stock  sanitation 
in  Arkansas  (E.  S.  R.,  15,  p.  1007).  The  report  of  this  station  for  1902  (E.  S.  R.,  15, 
p.  829)  included  reprints  of  the  bulletins  issued  during  1903.  No  other  report  of  this 
station  for  1903  has  been  published. 

Hawaiian  Sugar  Planters'  Station  Report,  1904  (Hawaiian  Sugar  Planters' 
Sta.  Rpt.  1904,  }>}>■  66). — This  consists  of  a  general  report  on  the  work  of  the  station 
during  the  year  by  the  committee  of  the  Hawaiian  Sugar  Planters'  Association  hav- 
ing this  matter  in  charge;  more  detailed  reports  of  the  divisions  of  chemistry,  agri- 
culture, and  entomology,  and  several  articles  noted  elsewhere. 

Seventeenth  Annual  Report  of  Indiana  Station,  1904  |  Indiana  Sta.  Rpt. 
1904,  ]>P-  38). — This  includes  the  organization  list  of  the  station,  a  report  of  the 
director  reviewing  the  work  and  commenting  on  the  financial  needs  of  the  station, 
reports  of  the  different  departments,  lists  of  periodicals  received  and  of  the  publica- 
tions of  the  station  to  December  1,  1904,  and  a  financial  statement  for  the  fiscal  year 
ended  June  30,  1904. 

Seventeenth  Annual  Report  of  Michigan  Station,  1904  (Michigan  Sta.  Rpt. 
1904,  pp.  107-276). — This  contains  a  financial  statement  for  the  fiscal  year  ended 
June  30,  1904;  a  report  of  the  director;  departmental  reports;  meteorological  tables 
noted  elsewhere;  and  reprints  of  Bulletins  211-216  and  Special  Bulletins  20-23  of  the 
station  on  the  following  subjects:  Breakfast  foods  (E.  S.  R.,  16,  p.  77);  seed  testing 
for  farmers  (E.  S.  R.,  16,  p.  168);  small  fruits  for  1904  (E.  S.  R„  16,  p.  266);  toma- 
toes and  potatoes  (E.  S.  R.,  16,  pp.  258,  263);  experiments  with  sugar  beets  in  1903 
(E.  S.  R.,  16,  p.  361);  a  brief  review  of  Special  Bulletins  Nos.  24,  25,  and  26  (E.  S. 
R.,  16,  p.  385);  report  of  the  Upper  Peninsula  Substation  for  the  years  1901  and  1902 
(E.  S.  R.,  15,  p.  349);  cheese  problems  (E.  S.  R.,  15,  p.  607);  the  crop  of  corn  (E.  S. 
R.,  15,  p.  1070);  and  a  preliminary  note  on  the  associative  action  of  bacteria  in  the 
souring  of  milk  and  in  other  milk  fermentations  {E.  S.  R.,  15,  p.  1113). 

Tenth  Annual  Report  of  Montana  Station,  1903  (Montana  Sta.  Rpt.  1903, pp. 
103,  figs.  8). — This  contains  the  organization  list  of  the  station;  a  financial  statement 
for  the  fiscal  year  ended  June  30,  1903;  lists  of  station  publications,  donations,  and 
exchanges;  and  reports  of  the  director  and  heads  of  departments  which  contain 
results  of  experimental  work  abstracted  elsewhere. 

Twenty-sixth  Annual  Report  of  North  Carolinia  Station,  1903  ( Xurth  Caro- 
lina Sta.  Rpt.  1903,  pp.  156). — This  contains  a  general  report  of  the  director  on  the 
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work  of  tht:-  station  and  more  detailed  reports  by  the  heads  of  divisions;  a  financial 
Btatement  for  the  fiscal  year  ended  June  30,  L903;  6  papers  abstracted  elsewhere; 
reprints  of  5  press  bulletins  dealing  in  a  popular  manner  with  the  treatment  of  grain 
smut,  weevil  in  grain  and  other  stored  products,  silk  culture,  and  potato  scab;  and 
reprints  of  Bulletins  182-185  of  the  station  on  the  following  subjects:  Apples  in  North 
Carolina  (E.  8.  R.,  15,  p.  40);  fungus  diseases  of  the  apple,  pear,  and  quince  i  E.  S. 
R.,  15,  p.  163);  insect  enemies  of  the  apple,  pear,  and  quince,  with  methods  of  treat- 
ment (E.  S.  II..  15,  p.  168);  the  culture  and  marketing  of  orchard  and  garden  fruits 
(E.  S.  K.,  15,  p.  581  I;  the  black  rot  of  the  grape  in  North  Carolina  and  its  treatment 
(E.  S.  R.,  15,  p.  591  i. 

Twenty-first  and  Twenty-second  Annual  Reports  of  Ohio  Station,  1901-2 
{Ohio  Sta.  Rpts.  1902-3,  /./-.  XXV  138;  XIX  156).— This  is  made  up  of 
reprints  of  Bulletins  129-143  of  the  station  issued  during  the  2  years,  and  already 
abstracted  in  the  Record. 

Fifteenth  Annual  Report  of  Oregon  Station,  1903  {Oregon  sta.  Rpt.  1903, 
]>]>.  62). — This  includes  a  financial  statement  of  the  station  for  the  fiscal  year  ended 
June  30,  1903;  and  reports  of  the  director  and  heads  of  departments,  parts  of  which 
are  noted  elsewhere. 

Sixteenth  Annual  Report  of  Oregon  Station,  1904  i  Oregon  Sta.  Rpt.  1904, 
pp.  4?  ). — This  report  on  the  college  and  station  includes  a  financial  statement  for  the 
fiscal  year  ended  June  30,  1904,  and  reportsof  the  director  and  heads  of  departments. 
Some  of  the  work  upon  which  brief  reports  are  made  is  noted  elsew  here  in  this  issue. 

Annual  Report  of  Pennsylvania  Station,  1903  i  Pennsylvania  Sta.  Rpt.  1903, 
]ij>.  IV  ■  250). — This  includes  the  organization  list  of  the  station;  a  financial  state- 
ment for  the  fiscal  year  ended  June  30,  1903;  a  report  of  the  director  on  the  work  of 
the  station  during  the  year;  departmental  reports  which  include  summaries  of  the 
different  lines  of  station  work;  several  articles  noted  elsewhere;  and  reprints,  with 
minor  changes,  of  Bulletins  62,  64,  and  65  of  the  station  on  the  following  subjects: 
An  experiment  in  ginseng  culture  (E.  S.  R.,  14,  p.  861);  methods  of  steer  feeding 
(E.  S.  R.,  15,  p.  894);  forage  and  soiling  experiments,  1902  ( E.  S.  R.,  15,  p.  998); 
and  also  Bureau  of  Animal  Industry  Bulletin  51  on  the  available  energy  of  timothy 
hay  (E.  S.  R.,  15,  p.  799). 

Annual  Report  of  the  Director,  H.  P.  Armsby  (  Pennsylvania  Sta.  Bui.  69,  ]>\>. 
12).— This  is  a  summary  of  the  work  of  the  station  during  the  year  1903-4  with  spe- 
cific recommendations  concerning  the  needs  of  the  station. 

Seventeenth  Annual  Report  of  Rhode  Island  Station,  1904  i  Rhode  Island 
Sta.  Rpt.  1904,  pp.  289  IX,  pis.  8).— The  report  of  the  director  presents  a  rather 
detailed  outline  of  station  work  during  the  year,  with  statements  of  some  of  the  more 
important  results  obtained.  The  reports  of  the  divisions  of  horticulture,  agronomy 
and  chemistry,  and  meteorology  contain  several  articles  noted  elsewhere.  A  financial 
statement  for  the  fiscal  year  ended  June  30, 1904,  and  a  list  of  exchanges  are  appended. 
An  article  on  Tent  Covering  for  Vegetables  and  Strawberries  has  been  abstracted 
from  another  source  (E.  S.  R.,  Hi,  p.  667). 

Twenty-first  Annual  Report  of  Wisconsin  Station,  1904  (  Wisconsin  Sta.  Rpt. 
1904,  pp.  .?,9::).—  This  includes  the  organization  list  of  the  station;  a  report  of  the 
director;  a  complete  list  of  the  bulletins  issued  by  the  station;  numerous  articles 
abstracted  elsewhere:  lists  of  exchanges  and  acknowledgments,  and  a  financial  state- 
ment for  the  fiscal  year  ended  June  30,  1904. 

Organization  lists  of  the  agricultural  colleges  and  experiment  stations  in 
the  United  States  (  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Hal.  151,  i>j>.  9:  ■ 

XVIII). 

On  agricultural  control  and  experiment  stations,  8.  Hals  ( Tidsskr.  Norske 
Landbr.,  11  (1904),  No.  12,  j>j>.  529-561 ).—  Discussions  of  the  subject  with  special 
reference  to  conditions  existing  in  Norway. — p.  w.  woll. 
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Agriculture  at  the  St.  Louis  Exposition  in  1904,  L.  Wittmack  [Mitt.  Devt. 
Landw.  Gesell.,  20  I  1905),  No.  1,  pp.  1-7). — A  description  is  given  of  the  agricultural 
exhibits  of  different  countries,  together  with  a  list  of  material  in  the  German  sec- 
tion mi  agriculture. 

The  American  system  of  agricultural  education,  A.  C.  True  and  D.  J.  Crosby 
(  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Dor.  706,  pj>.  21,  pis.  8). — A  pamphlet 
prepared  for  distribution  at  the  Louisiana  Purchase  Exposition  in  connection  with 
the  exhibit  of  the  colleges  of  agriculture  and  mechanic  arts  and  the  experiment 
stations. 

Organization  and  work  of  agricultural  experiment  stations  in  the  United 
States,  D.  J.  Crosby  (  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Doc.  708,  pp.  24, 
pis.  .',). — A  pamphlet  prepared  for  distribution  at  the  Louisiana  Purchase  Exposition. 

Description  of  exhibit  of  colleges  of  agriculture  and  mechanic  arts  and 
experiment  stations,  Louisiana  Purchase  Exposition,  St.  Louis,  Mo.,  1904, 
\Y.  H.  Beal  (  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Doc.  710,  pp.  23,  pi.  1). — 
A  pamphlet  prepared  for  distribution  at  the  Louisiana  Purchase  Exposition. 

Farmers'  institutes  in  the  United  States,  J.  Hamilton  ( U.  S.  Dept.  Agr., 
Office  of  Experiment  Stations  Doc.  711,  ]>j>.  20). — A  pamphlet  prepared  for  distribution 
at  the  Louisiana  Purchase  Exposition. 

Investigations  on  the  nutrition  of  man  in  the  United  States,  C.  F.  Lang- 
worthy  and  R.  D.  Milnek  (  U.  S.  Dep/t.  Agr.,  Office  of  Experiment  Stations  Doc.  713, 
pp.  ;0,  pis.  £).— A  pamphlet  prepared  for  distribution  at  the  Louisiana  Purchase 
Exposition. 

Irrigation  and  drainage  investigations  of  the  Office  of  Experiment  Stations, 
U.  S.  Department  of  Agriculture,  R.  P.  Teele  (  V.  S.  Dept.  Agr.,  Office  of  Experi- 
ment Stations  Dor.  723,  pp.  23,  pis.  2,  figs.  5). — A  pamphlet  prepared  for  distribution 
at  the  Louisiana  Purchase  Exposition. 

Agriculture  for  beginners,  C.  W.  Burkett,  F.  L.  Steyexs,  and  D.  H.  Hill 
(Bosto)t  and  London:  Ginn  &  Co.,  1904,  pp.  VI— 58,  figs.  48). — This  is  a  special  sup- 
plement to  the  book  of  the  above  title  already  noted  (E.  S.  R.,  15,  p.  199).  It  con- 
tains a  more  extended  treatment  of  some  of  the  topics  already  considered  in  the 
original  work,  with  some  additional  matter.  The  larger  part  of  the  supplement  is 
devoted  to  the  subject  of  market  gardening  and  vegetable  culture,  with  chapters  on 
flower  gardening,  forage  crops,  and  the  cotton-boll  weevil. 

Agricultural  bibliography  of  Belgium  (Bibliograpliie  Agricole  Beige.  Brussels: 
Cercle  Etudes  Agron.,  1904,  pp.  170). — This  is  the  first  part  of  a  bibliography  of  Bel- 
gian agricultural  literature,  and  includes  all  books,  pamphlets,  and  articles  of  more 
than  10  pages  which  have  appeared  since  1880.  The  second  part,  to  be  issued  during 
the  coming  year,  will  include  all  other  agricultural  articles  by  Belgian  writers  dur- 
ing the  same  period.  The  publications  are  classified  into  42  groups  and  arranged 
chronologically  in  each  group.  Lists  of  the  publications  of  the  Belgian  Department 
of  Agriculture  and  of  the  principal  agricultural  journals  of  Belgium  are  appended. 
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Hawaiian  Sugar  Planters'  Station.— It  is  reported  that  Dr.  N.  A.  Cobb,  formerly  of 
Sydney,  New  South  Wales,  has  been  appointed  plant  pathologist  to  the  station  and 
has  accepted  the  position.     A  new  laboratory  is  being  erected  for  his  department. 

Illinois  University.  — Plans  have  heen  made  to  hold  a  State  conference  on  The 
Problems  of  the  Rural  School  at  the  university  during  the  last  week  in  June. 
School  directors,  trustees,  county  superintendents,  and  other  school  officers  through- 
out the  State,  and  the  teachers  of  rural  schools  will  be  invited  to  take  part  in  this 
conference  to  consider  such  questions  as  the  teaching  of  agriculture,  domestic  science, 
and  manual  training  in  the  rural  schools,  as  well  as  problems  connected  with  the 
consolidation  of  rural  schools,  the  development  of  rural  high  schools,  and  rural 
school  architecture.  The  conference  will  be  preceded  by  a  two  weeks'  preliminarv 
session  for  the  training  of  rural  teachers  in  agriculture,  mechanic  arts,  and  domestic 
science. 

Purdue  University. — The  State  legislature  has  appropriated  $100,000  for  the  erection 
of  a  chemical  laboratory  and  a  school  of  civil  engineering  at  the  university. 

Kansas  College  and  Station. — The  State  legislature  has  made  the  following  appro- 
priations for  the  next  two  years:  For  a  horticultural  building,  greenhouses  and  equip- 
ment, $50,000;  addition  to  the  boiler  room,  $3,000;  three  125-horsepower  boilers  and 
stacks,  §10,000;  addition  to  the  engine  room,  $8,000;  granary,  $4,000;  and  current 
expenses,  $90,000  for  1006  and  $100,000  for  1907.  The  amount  appropriated  is  about 
$20,000  more  than  that  appropriated  by  the  legislature  two  years  ago.  Arrangements 
have  been  completed  for  tests  of  varieties  of  grains  and  corn  at  a  number  of  county 
poor  farms  in  cooperation  with  the  experiment  station,  the  seeds  being  furnished  by 
the  farm  department.     A  soil  physics  laboratory  has  been  fitted  up  and  equipped. 

New  Hampshire  College. — The  State  legislature  has  appropriated  $50,500  for  the  col- 
lege under  the  following  heads:  Gymnasium  and  drill  hall,  $25,000;  general  expense-, 
$20,000;  president's  house,  $5,500.  The  last  item  is  to  supplement  the  insurance 
money  received  after  the  burning  of  the  house  formerly  occupied  by  the  president. 

New  York  State  Station. — F.  D.  Fuller,  for  more  than  eight  years  an  assistant  chemist 
of  the  station,  has  accepted  a  position  as  State  chemist  in  charge  of  concentrated  feed- 
ing stuffs,  under  the  Pennsylvania  department  of  agriculture.  R.  C.  Bisbee,  a  gradu- 
ate of  Bowdoin  College,  has  been  appointed  assistant  chemist  to  succeed  F.  A.  Urner, 
who  recently  resigned  to  accept  a  business  position. 

Oklahoma  College. — The  legislature  has  appropriated  $75,000  for  a  building  for  the 
departments  of  agriculture  and  horticulture  and  for  administration,  to  be  known  as 
"Morrill  Hall;"  $15,000  for  additional  shops  and  recitation  rooms  for  mechanical, 
electrical,  and  civil  engineering;  $2,500  for  a  gymnasium,  and  $8,000  for  acquiring 
the  rights  of  lessees  on  the  section  of  land  adjoining  the  original  college  farm,  recently 
granted  to  the  college  by  Conyress.  An  increase  of  $5,500  per  annum  in  the  funds 
provided  for  the  support  of  the  college  by  the  Territory  was  granted.  A  special 
course  in  agriculture  for  normal  school  teachers  is  offered  for  the  first  time  this  spring. 

Rhode  Island  Station. — A  scheme  of  cooperation  with  the  Bureau  of  Soils  of  this 
Department  has  just  heen  arranged  by  which  two  or  more  assistants  will  be  detailed 
from  the  Department  to  study  certain  questions  in  soil  fertility  at  the  station,  under 
the  direction  of  the  chief  of  the  Bureau  of  Soils,  the  station  furnishing  the  facilities. 
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According  to  the  terms  of  the  agreement  the  station  is  to  be  supplied  by  the  Bureau 
of  Soils  with  certain  apparatus  and  two  assistants  for  studying,  under  the  supervision 
of  the  director  of  the  station,  the  question  of  the  action  of  sodium  salts  upon  soils 
and  plants.  In  the  work  thus  far  done  at  the  station  it  has  been  found  that  with 
certain  species  of  plants  the  yields  are  very  decidedly  increased  by  the  application  of 
sodium  salts,  even  in  the  presence  of  330  lbs.  per  acre  of  muriate  of  potash  or  its 
equivalent  of  potassium  carbonate. 

South  Carolina  College  and  Station. — II.  Benton,  assistant  professor  of  agriculture, 
has  resigned,  to  take  effect  July  1,  L905,  to  accept  a  position  in  the  Bureau  of  Plant 
Industry.  B.  H.  Rawl  has  resigned  from  the  division  of  animal  husbandry  and 
dairying  to  take  a  position  in  the  dairy  division  of  this  Department,  which  he  entered 
upon  April  1.  His  work  will  be  mainly  in  connection  with  dairy  husbandry  in  the 
Smith.  The  State  summer  school  for  teachers  will  be  held  this  year  at  the  college, 
beginning  June  21. 

South  Dakota  College  and  Station. — The  State  legislature  has  made  the  following 
appropriations  for  the  next  two  years:  Salaries,  $13,000  a  year;  maintenance,  $18,200 
for  1906  and  $17,700  for  1907;  farm  expenses,  $3,000  a  year;  the  forage  testing  sta- 
tion at  Highmore,  $1,200  a  year,  an  increase  of  $200;  farmers'  institutes,  $5,000  a 
year;  purchase  of  additional  land,  $16,000;  furnishing  the  horticultural  and  engi- 
neering buildings,  $800.  This  is  the  first  time  that  an  appropriation  has  been  made 
in  the  State  for  farmers'  institutes. 

Virginia  College  and  Station. — Plans  are  being  made  for  the  rebuilding  of  Science 
Hall,  recently  destroyed  by  fire.  Delegates  from  the  college  of  agriculture  and  the 
experiment  station  have  been  holding  farmers'  institutes  during  the  winter  and 
spring  in  cooperation  with  the  State  department  of  agriculture.  The  station  has 
assisted  at  about  40  institutes,  and  its  work  has  been  placed  before  the  people  of 
the  State  in  a  way  it  never  has  been  before.  This  work  has  been  received  with 
much  favor  and  has  served  to  arouse  widespread  interest  throughout  the  State. 

Wyoming  University. — The  people  of  Lander  have  come  into  the  possession  of  the 
AViser  estate  of  $40,000,  which  was  bequeathed  for  an  agricultural  college.  A  board 
has  been  appointed  which  has  purchased  a  farm,  leased  buildings,  and  employed  a 
faculty,  with  a  view  to  securing  the  Government  funds.  The  legislature  having 
refused  to  transfer  these  funds,  it  is  stated  that  an  attempt  will  be  made  to  secure 
them  through  the  courts.  Horticultural  experiments  will  be  made  at  Lander  upon 
a  former  substation  farm,  under  a  State  appropriation  of  $2,000,  the  work  being  in 
charge  of  a  commission  consisting  of  the  director  of  the  station  and  two  others.  A 
State  board  of  horticulture  has  been  created,  with  the  professor  of  botany  and 
■/.< )i  ilogy  as  ex-officio  member,  and  a  nursery  inspection  law  passed.  Heretof*  ire  there 
have  been  no  regulations  regarding  the  shipping  of  nursery  stock  into  the  State. 

New  Buildings  for  the  United  States  Department  of  Agriculture. — It  has  been  decided 
to  locate  the  new  buildings  for  this  Department  106  ft.  farther  west,  and  to  sink  the 
structures  10  ft.  lower  in  the  ground  than  was  previously  planned.  This  decision  is 
in  accordance  with  the  plans  of  the  Park  Commission  appointed  by  the  Senate  some 
years  ago.  The  details  which  have  been  worked  out  by  this  commission  since  the 
publication  of  their  report  make  the  above  changes  necessary  in  order  to  conform  to 
the  general  scheme  in  the  matter  of  the  grade  and  the  relative  position  of  buildings. 
As  the  excavation  for  the  two  laboratory  wings  as  originally  located  had  been  com- 
pleted, these  changes  will  involve  some  delay  in  the  work. 

Score  Card  for  Judging  Dairies. — A  score  card  for  judging  the  sanitary  condition  of 
dairies  lias  been  proposed  by  Prof.  R.  A.  Pearson,  of  Cornell  University,  and  adopted 
by  the  Syracuse  Farmers'  Club.  Twenty  points  are  allowed  to  each  of  the  following 
general  divisions:  (1)  Health  of  the  herd  and  its  protection,  (2)  cleanliness  of  the 
cows  and  their  surroundings,  (3)  utensils,  (4)  attendants,  (5)  handling  of  milk. 
Each  division  has  3  or  more  subdivisions. 
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If  the  total  score  is  96  or  above,  and  each  division  is  18  or  above,  the  dairy  is  con- 
sidered excellent;  if  the  total  score  is  90  or  above,  and  each  division  is  16  or  above, 
the  dairy  is  good;  if  the  total  score  is  80  or  above,  and  each  division  is  12  or  above, 
the  dairy  is  medium;  and  if  the  total  score  is  below  80,  or  any  division  is  below  12, 
the  dairy  is  poor.  It  would  seem  as  if  some  such  score  card  as  this  might  prove 
useful  in  dairy  inspection. 

Summer  Course  in  Experimental  Zoology. — The  Ohio  State  University  Lake  Labo- 
ratory, at  Cedar  Point,  offers  a  new  course  of  study  for  the  coming  summer  in 
experimental  zoology,  which  will  interest  those  who  are  engaged  upon  the  problems 
of  breeding.  The  course  is  to  cover  especially  the  questions  of  animal  variation  and 
heredity,  and  will  be  accompanied  so  far  as  practicable  by  laboratory  and  tield 
experiments.  It  will  be  in  charge  of  Dr.  William  E.  Kellicott,  of  Barnard  College, 
Columbia  University.  The  locality  is  said  to  possess  some  excellent  advantages  for 
this  special  work. 

Study  of  Skeletons  of  the  Horse. — The  natural  history  branch  of  the  British  Museum  is 
attempting  to  collect  the  skulls  and  limb  bones  of  horses  of  known  pedigree,  without 
regard  to  breed,  and  has  invited  the  cooperation  of  horse  owners.  In  commenting 
upon  this  undertaking,  Nature  suggests  that  while  the  purpose  for  which  the  collec- 
tion is  being  made  is  not  specified,  those  who  have  kept  abreast  of  zoological  litera- 
ture for  the  last  year  or  two  have  noticed  the  attention  which  is  being  directed  by 
naturalists  to  the  problem  of  the  origin  of  the  various  breeds  of  domesticated  horses, 
and  especially  to  the  idea  that  thoroughbreds  and  Arabs  have  a  different  parentage 
from  the  "cold-blooded"  horses  of  western  Europe. 

"The  circumstances  that  some  horses  of  eastern  origin  show  a  vestige  of  the  cavity 
for  the  'tear-gland'  of  the  hipparions  has  been  recently  brought  to  notice  as  an 
important  factor  in  the  problem.  To  ascertain  the  frequency  of  this  feature  is 
probably  one  of  the  objects  of  making  the  collection,  while  a  second  may  be  to 
ascertain  the  constancy  of  certain  proportionate  relations  between  the  limb  bones  of 
racers  and  cart-horses."  The  museum  already  possesses  the  skeletons  of  several 
famous  horses,  and  has  the  promise  of  others. 

Personal  Mention. — Prof.  Emerich  Meissl,  of  the  Austrian  ministry  of  agriculture, 
died  February  15  at  the  age  of  50.  Professor  Meissl  was  for  more  than  twenty  years 
connected  with  the  agricultural  experiment  station  at  Vienna,  being  director  from 
1886  to  1898.  At  that  time  he  was  called  to  the  ministry  of  agriculture  as  an 
agricultural-technological  expert,  and  was  promoted  to  the  charge  of  a  section  in 
the  ministry  in  1902,  which  position  he  occupied  at  the  time  of  his  death.  He  was 
widely  known  among  agricultural  chemists,  having  made  many  contributions  upon 
agricultural  analysis,  and  the  chemistry  of  sugars,  milk,  and  the  fermentation 
industries.  He  also  conducted  investigations  upon  the  physiology  of  animal  nutri- 
tion and  upon  plant  nutrition.  For  the  latter  work  he  built  and  equippeda  thoroughly 
modern  vegetation  house  at  Korneuburg,  near  Vienna.  Dr.  Meissl  also  gave  atten- 
tion to  the  subject  of  moor  culture,  and  is  spoken  of  as  a  pioneer  in  rational  moor 
culture  in  Austria.  He  had  long  been  prominent  in  the  leading  agricultural  organ- 
izations of  his  country  and  in  all  public  matters  relating  to  agriculture.  A  quite  full 
account  of  his  life,  by  Dr.  F.  Strohmer,  is  given  in  No.  16  of  the  current  volume  of  the 
Wiener  Landwrtschaftliche  Zeitung,  to  which  he  was  a  frequent  contributor. 

A  complimentary  banquet  was  tendered  Dr.  W.  C.  Stubbs  by  the  Louisiana  Sugar 
Planters'  Association  at  the  St.  Charles  Hotel,  New  Orleans,  March  18,  the  occasion 
being  the  retirement  of  Doctor  Stubbs  from  public  service,  as  previously  announced. 
The  banquet  was  attended  by  about  one  hundred  persons,  including  the  governor  of 
the  State,  leading  representatives  of  the  sugar  industry  in  the  various  parts  of  the 
State,  merchants,  bankers,  scientists,  and  educati  >rs.  High  tribute  was  paid  to  Doctor 
Stubbs  by  the  speakers  for  his  distinguished  services  to  the  sugar  industry  of  the 
22868— No.  8—05 8 
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State  and  the  general  scientific  advancement  of  its  agriculture,  and  there  were  many 
warm  expressions  of  the  respect  and  affection  in  which  he  is  held. 

Albert  F.  W Is,  of  the  Bureau  of  Plant  Industry,  lias  been  delegated  to  attend 

the  Second  International  Botanical  Congress,  to  be  held  at  Vienna  in  June,  and  the 
International  Congress  of  Agriculture  at  Rome. 

Dr.  Oscar  Brefeld,  director  of  the  Vegetable  Physiological  Institute  of  Breslau,  has 
temporarily  retired  on  account  of  a  serious  affection  of  the  eyes. 

Dr.  A.  Ernst  lias  become  professor  of  botany  and  director  of  laboratories  at  the 
University  of  Zurich. 

Prof.  F.  W.  Neger,  of  the  forest  school  at  Eisenach,  has  been  choseu  professor  of 
botany  at  the  Forest  Academy  of  Tharandt,  to  succeed  Dr.  F.  Nobbe,  who,  as  pre- 
viously announced,  has  retired.  Dr.  YV.  Migula,  associate  professor  in  the  technical 
high  school  at  Carlsrnhe.  succeeds  Professor  Neger  at  the  forest  school  at  Eisenach. 

Prof.  A.  S.  Packard,  of  Brown  University,  widely  known  as  an  entomologist  and 
an  extensive  writer  upon  that  subject,  died  February  14,  at  the  age  of  66  years. 

The  course  of  Saturday  afternoon  lectures  at  the  National  Museum,  under  the 
auspices  of  the  Biological  Society  of  Washington,  this  year  included  addresses  by 
Dr.  L.  O.  Howard  on  Mosquitoes  (March  25),  Dr.  A.  D.  Hopkins  on  Forest  Insects 
and  their  Destructive  Work  (April  1),  and  Dr.  George  T.  Moore  on  Beneficial 
Bacteria  (April  8). 

It  is  announced  that  the  annual  meeting  of  the  Association  of  German  Naturalists 
and  Physicians  will  be  held  this  year  at  Meran,  Austria,  September  25  to  30. 

A  preliminary  notice  has  been  received  of  the  Second  International  Congress  of 
Dairying,  to  be  held  at  Paris  in  October  next. 

M.  Viger  has  been  elected  president  of  the  French  Society  of  Horticulture. 

The  Liebig  medal  for  researches  in  agricultural  chemistry  has  been  awarded  by 
the  Munich  Academy  of  Scie   ces  to  Dr.  Adolf  Frank,  of  Charlottenburg. 

Miscellaneous.  —The  Burma  government  has  decided,  according  to  a  note  in  Nature, 
quoted  from  the  Pioneer  Mail,  to  discontinue  the  experiments  for  the  improvement 
of  the  silk  industry  in  the  more  important  silk  centers  of  the  province  by  the 
importation  of  silkworm  eggs  from  France.  Owing  to  climatic  and  other  causes, 
rearing  has  failed  with  foreign  imported  eggs,  and  it  is  not  considered  worth  while 
pursuing  the  experiments  without  the  aid  of  an  expert. 

The  Madras  government  has,  according  to  a  note  in  Nature,  sanctioned  the  estab- 
lishment of  an  experimental  garden  in  Malabar  to  study  the  peppervine  disease. 

A  department  of  agriculture  has  recently  been  established  in  the  British  Colony  of 
the  Fiji  Islands,  with  Mr.  Charles  H.  Knowles  as  superintendent  of  agriculture. 

The  Mexican  department  of  agriculture,  according  to  a  note  in  Science,  is  plan- 
ning a  series  of  meteorological  stations,  to  be  connected  by  telegraph  with  the 
meteorological  observatory  in  the  City  of  Mexico. 

Two  prizes  for  the  best  treatises  on  the  rational  food  for  man  have,  according  to 
a  note  in  Nature,  quoted  from  the  Chemist  and  Druggist,  been  offered  by  Dr.  Henri 
de  Rothschild,  through  the  Scientific  Society  of  Alimentary  Hygiene,  Paris.  The 
prizes  are  5,000  and  3,000  francs,  respectively.  They  will  be  awarded  in  1906,  and 
the  papers  must  be  sent  in  by  the  close  of  this  year. 

The  announcement  of  the  summer  session  at  Columbia  University  mentions 
courses  in  the  chemistry  of  .nutrition,  by  Dr.  H.  C.  Sherman;  in  food  production 
and  manufacture,  by  Prof.  H.  T.  Vulte;  in  household  chemistry,  by  Professor  Vultc; 
and  in  the  theory  and  practice  of  teaching  nature  study  in  elementary  schools,  and 
biological  nature  study,  by  Prof.  M.  A.  Bigelow  and  Miss  Ada  Watterson. 
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An  interesting  instance  of  agricultural  experimentation  under  pri- 
vate auspices  is  brought  to  light  in  the  current  volume  of  Tht  Journal 
oftht  Royal  Agricultural  Society  of  England.  It  illustrates  the  value 
which  such  work  may  have  in  bringing  about  an  improved  agriculture 
and  establishing  a  new  system  of  management.  The  article  is  by 
Director  A.  1).  Hall,  of  the  Rothamsted  Station,  and  describes  the 
agricultural  experiments  of  the  late  James  Mason,  of  Eynsham  Hall, 
Oxford. 

It  appears  that  Mr.  Mason  was  a  successful  business  man,  who  had 
been  quick  to  apply  the  teachings  of  science  in  his  processes  of  manu- 
facture. Ilis  experience  had  given  him  a  high  appreciation  of  what 
science  might  do  for  industry,  and  hence  when  he  came,  to  retire  from 
active  business  about  1882,  and  to  devote  himself  to  the  management  of 
his  large  estate,  his  mind  naturally  turned  in  that  direction.  His  lands, 
comprising  about  1,800  acres,  had  been  operated  under  the  tenant  sys- 
tem, lie  conceived  the  idea  that  by  the  proper  application  of  science 
to  the  methods  of  agriculture,  in  place  of  the  traditional  rules  of  the 
old  farming  under  the  tenant  system,  the  industry  might  be  given 
something  of  the  certainty  of  a  manufacturing  enterprise. 

With  this  end  in  view,  Mr.  Mason  inaugurated  an  extensive  series 
of  agricultural  experiments  which  continued  through  the  last  twenty 
years  of  his  life.  While  some  of  the  work  was  on  a  laboratory  scale, 
everything  was  intended  to  bear  directly  on  practice,  and  the  infor- 
mation gained  was  applied  to  ordinary  farming  conditions  on  the 
estate.  Mr.  Mason  was  in  frequent  correspondence  with  Lawes  and 
Gilbert  regarding  his  experiments,  and  had  the  assistance  of  consult- 
ing chemists  when  needed.  He  published  little  or  nothing,  and 
although  his  system  and  methods  have  been  briefly  described  by 
others.  Mi-.  Hall's  account  is  the  first  summary  of  his  operations. 

The  underlying  idea  in  Mr.  Mason's  work  was  to  utilize  the  resources 
of  the  soil  and  the  reserves  of  the  subsoil  to  a  much  greater  extent 
than  was  done  by  the  current  system  of  farming;  and  after  the  dis- 
covery by  Hellriegel  and  Wilfarth  of  the  fixation  of  nitrogen  by 
legumes  through  the  agency  of  bacteria,  he  set  about  utilizing  this 
power  of  leguminous  plants  to  bring  up  the  fertility  of  the  land.      His 
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scheme  for  unlocking  the  reserves  of  the  soil  depended  on  stirriaag  up 
the  subsoil  and  iterating-  it  by  means  of  deep  plowing-.  This  led  to  his 
experiments  in  soil  weathering,  which  took  account  of  the  increase  in 
available  plant  food  and  the  extent  of  nitrification. 

His  work  on  nitrogen  assimilation  included  an  extensive  series  of 
experiments  in  pots  and  brick  pits,  to  test  the  nitrogen-collecting 
power  of  the  various  legumes  and  their  ability  to  prepare  the  land  for 
carrying  nitrogen-consuming  crops  like  cereals.  He  had  nearly  sixty 
pits  constructed  of  varying  sizes,  with  arrangements  for  collecting  the 
drainage  water  from  each  pit,  and  the  whole  inclosed  in  wire  netting 
to  keep  away  birds.  In  addition,  a  large  number  of  experiments  were 
made  in  glazed  drainpipes  set  on  end.  The  teachings  of  these  culture 
experiments  were  extended  to  held  experiments  on  a  larger  scale, 
which  covered  a  variety  of  lines  and  were  aimed  at  devising  a  new 
system  of  farming. 

His  success  was  not  immediate,  and  he  met  with  many  discourage- 
ments in  the  working  out  of  a  new  system,  but,  as  Mr.  Hall  says, 
"with  a  clear  conception  of  the  principles  he  wished  to  translate  into 
practice,  he  pursued  them  through  repeated  failures  until  he  found 
the  working  conditions  necessary  for  their  application.'1  A  very  com- 
plete system  of  farm  bookkeeping  was  established  by  him  upon  taking 
up  this  work,  and  from  a  consideration  of  the  balance  sheets  and  of 
the  conditions  of  his  fields,  Mr.  Hall  concludes  that  the  experimenter 
solved  the  problem  he  set  himself — "how  to  utilize,  on  the  one  hand, 
the  natural  resources  of  the  subsoil,  and  on  the  other  the  nitrogen- 
fixing  power  of  the  leguminous  crops.  He  showed  that  by  the  intro- 
duction of  lucern,  a  crop  previously  unknown  on  these  clay  soils,  a 
leguminous  growth  could  be  obtained  which  would  endure  for  some 
years  at  a  small  expense  for  tillage,  and  produce  sufficient  keep  to  pay 
for  the  heavy  initial  outlay  for  deep  cultivation  and  manures.  Finally, 
on  the  fertility  thus  accumulated,  either  good  crops  of  roots  and  corn 
could  be  grown,  or  the  land  could  be  successfully  brought  into  the 
state  of  permanent  pasture." 

Mr.  Mason  also  carried  on  experiments  in  the  feeding  of  steers  and 
hogs,  in  these  he  did  not  work  out  any  new  ideas,  but  was  aiming  at 
economic  production  as  a  part  of  his  farming  system. 

His  method  of  using  alfalfa  for  the  improvement  of  the  poor  clay 
land  of  his  section  was  a  novelty  and,  as  it  has  been  justified  by  the 
results  of  several  years,  it  is  believed  that  it  will  gradually  spread  and 
become  a  part  of  the  tradition  of  farming  on  such  land. 

In  the  annual  report  of  the  Wisconsin  Station  for  the  past  year  the 
director  makes  a  repty  to  those  who  have  urged  the  establishment  of 
branch  experiment  stations  in  various  parts  of  the  State.  He  agrees 
that  "there  is  nothing  more  plausible  to  the  novice  in  these  matters 
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than  the  establishment  of  branch  stations  for  agricultural  research,  as 
a  means  of  quickly  and  successfully  solving  a  whole  lot  of  knotty 
agricultural  problems  of  special  importance  to  the  particular  districts 
of  the  State."  The  argument  is  home  out  by  the  fact  that  the  soil  on 
which  the  station  is  located  and  the  environment  are  not  representa- 
tive of  any  considerable  part  of  the  State,  a  condition  which  holds  true 
in  practically  every  State  <>!'  size. 

In  considering  this  question  the  greatest  good  to  the  agriculture  of 
the  whole  State  must  be  taken  account  of  rather  than  the  immediate 
benefit  of  a  particular  locality  or  branch  of  farming.  Director  Henry 
points  out  that  it  costs  far  more  to  maintain  a  branch  station  properly, 
so  that  it  may  accomplish  much  in  the  line  of  research,  than  the  legis- 
latures or  the  people  generally  appreciate,  and  that  to  keep  up  these 
branch  stations  and  at  the  same  time  properly  maintain  the  central 
station  is  a  heavier  burden  than  the  State  usually  cares  to  bear.  For 
these  reasons  it  is  believed  better,  until  considerably  more  funds  are 
available,  to  maintain  a  strong  central  station  and  to  attack  the  special 
and  local  problems  in  the  most  direct  manner  possible  by  experts  from 
the  central  station  rather  than  to  build  up  permanent  branch  stations. 

This,  as  is  well  known,  is  the  policy  which  this  Office  has  advocated 
in  the  past,  and  has  insisted  upon  except  where  the  State  legislatures 
have  seen  tit  to  provide  for  branch  stations.  The  experience  of  a 
number  of  the  States  in  the  early  days  in  establishing  in  some  cases 
as  many  as  live  or  six  branch  stations  is  evidence  of  the  fallacy  of 
that  plan  unless  supported  by  an  efficient  home  station.  There  must 
first  be  a  fundamental  working  basis  before  the  application  of  scien- 
tific principles  to  improving  agricultural  practice  can  be  made.  At 
the  time  the  stations  were  established  there  was  no  true  science  of 
agriculture  in  a  comprehensive  sense,  and  it  has  been  necessary  in 
many  lines  to  build  from  the  ground  up,  and  even  to  spend  consider- 
able time  in  testing  and  disproving  old  theories.  Such  work  requires 
concentration  of  effort  and  jj'ood  working  facilities,  and,  as  pointed 
out,  the  legislatures  in  few  States  have  felt  able  to  make  all  the  pro- 
vision desirable  for  even  a  single  central  station. 

By  building  up  a  strong  system  of  central  stations  a  vast  amount  of 
exact  information  and  reliable  experience  have  been  secured,  and 
many  of  the  underlying  principles  have  been  worked  out  to  such  an 
extent  as  to  make  future  investigations  and  their  application  more 
intelligent  and  reliable.  There  can  be  no  question  that  the  agricul- 
ture of  the  whole  country  is  immeasurably  better  off  for  this  course  of 
concentration,  and  the  product  of  the  Wisconsin  Station  stands  out  as 
a  notable  example  in  this  respect.  It  is  abundant  justification  of  the 
policy  which  Director  Henry  has  pursued,  and  has  had  a  very  whole- 
some and  inspiring  influence  on  experiment  station  work  throughout 
the  country. 
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It  is  not  contended,  of  course,  that  the  work  of  the  central  station  is 
to  be  confined  to  its  locality,  cither  in  specific  problems  or  in  applica- 
tions. In  every  State  there  are  numerous  agricultural  problems 
demanding  solution  which  can  best  be  studied  in  the  midst  of  their 
local  surroundings.  To  attack  these  problems  the  central  station 
should  reach  out  to  the  point  of  greatest  interest,  and  establish,  if  nec- 
essary, temporary  stations  under  the  direct  supervision  of  the  experts 
at  the  central  station.  This  has  always  been  held  a  legitimate  use  of 
the  Hatch  Fund  and  an  important  function  of  the  station.  It  enables 
the  work  to  be  accomplished  at  the  minimum  expense,  and  it  confines 
the  operations  of  the  temporary  branch  station  to  the  special  problems 
in  hand.  It  does  not  call  for  a  duplication  of  the  scientific  force  and 
equipment  of  the  central  station,  but  utilizes  these  facilities  in  work- 
ing out  the  technical  phases  of  local  problems.  In  this  it  broadens  the 
outlook  and  the  experience  of  the  men  connected  with  the  central  sta- 
tion, and  it  provides  for  the  local  problem  facilities  which  it  would 
otherwise  be  entirely  impracticable  to  furnish. 

In  illustration  of  the  economy  of  this  method,  Director  Henry  cites 
the  extensive  cranberry  studies  which  are  being  conducted  by  the 
Wisconsin  Station  at  Cranmoor,  on  rented  lands  in  cooperation  with 
the  Wisconsin  Cranberry  Growers'  Association.  He  also  mentions 
the  tobacco  experiments  which  are  in  progress  in  several  counties, 
and  the  experiments  on  peat  and  muck  soils,  which  have  involved 
much  preliminary  laboratory  study.  In  this  way,  and  through  indi- 
vidual cooperators,  the  work  of  the  station  is  spreading  well  over  the 
State,  and  accomplishing  a  vast  amount  of  good  at  comparatively  very 
small  expense. 

The  experience  of  Wisconsin  is  duplicated  in  a  majority  of  other 
States,  where  the  stations  are  reaching  out  to  the  specific  local  problems 
to  the  greatest  extent  practicable  with  their  limited  funds.  In  order  to 
extend  this  feature  of  their  work,  some  twenty  States  have  made  pro- 
vision for  maintaining  local  or  branch  stations,  or  in  two  or  three 
cases  independent  stations  for  special  problems.  We  have,  therefore, 
a  considerable  number  of  branch  stations  maintained  by  State  funds, 
but  these  are  usually  on  a  different  basis  from  the  original  substations, 
in  that  they  bear  a  very  close  relation  to  the  central  station  and  are  an 
attempt  to  make  local  application  of  the  station's  findings. 

In  North  Carolina,  for  example,  four  stations  have  been  established 
under  the  State  department  of  agriculture  upon  typical  soils  of  the 
State,  in  order  to  study  the  soil  and  farm  management  of  those  locali- 
ties, so  that  an  intelligent  application  ma}T  be  made  of  the  principles 
worked  out  at  the  central  station  and  in  other  States.  The  same  has 
been  done  in  Ohio  and  Mississippi.  In  Kansas,  Nebraska,  and  Utah 
branch  stations  or  farms  have  been  provided  for  studying  dry  or  arid 
farming;  in  South  Dakota  for  studying  forage  plants;  in  Texas  for 
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horticultural  work,  and  in  other  States  for  special  purposes.  Bui  the 
central  idea  of  a  strong  State  station,  permanently  Located,  lm>  been 
preserved  and  has  gained  a  deeper  hold  year  by  year. 

The  extension  of  the  station  work  is  only  natural,  considering  the 
size  of  many  of  the  States  and  the  demand  for  station  work  in  various 
lines  which  has  grown  out  of  the  interest  and  confidence  which  have 
been  developed.  The  station  bulletins,  the  agricultural  press,  and  the 
farmers'  institutes  are  carrying  the  results  of  the  station  work  to  the 
farmer.  Agricultural  experiment  associations,  numbering  in  some 
cases  thousands  of  members,  are  testing  the  local  application  of  new 
kinds  and  varieties  of  plants,  methods  of  culture,  remedies  for  diseases, 
etc.  In  a  number  of  States  the  county  poor  farms  are  now  being 
utilized  as  demonstration  farms  and  for  testing  purposes.  But  with 
the  growth  of  the  work  other  agencies  will  undoubtedly  be  needed. 
These  the  State  should  provide,  but  in  doing  so  it  should  see  to  it  that 
the  union  with  the  central  station  is  preserved,  in  order  that  the  system 
may  be  strengthened  and  the  purely  investigational  work  developed 
along  with  the  local  application. 

A  list  of  the  abbreviations  used  in  this  journal  has  been  prepared 
for  publication  and  will  soon  be  issued.  The  number  of  periodicals 
now  referred  to  in  the  abstract  part  of  the  Record,  some  of  them  quite 
regularly  and  others  only  occasionally,  has  become  so  large  as  to  make 
a  list  of  the  abbreviations  used  for  them  almost  a  necessity  to  readers 
who  wish  to  look  up  articles  in  the  original.  The  list  now  includes 
some  sixteen  hundred  periodicals,  which  come  from  many  countries  and 
represent  at  least  ten  different  languages.  Some  of  these  are  journals 
issued  at  regular  intervals;  others  are  annuals,  proceedings  and  tran- 
sactions of  societies  and  other  organizations,  reports  of  standing  com- 
missions, State  and  municipal  officers  and  institutions,  and  still  others 
public  documents  issued  serially. 

There  have  been  a  number  of  requests  that  a  list  of  the  abbrevia- 
tions used  be  published,  and  the  matter  has  been  in  contemplation  for 
some  time.  It  is  not,  however,  so  simple  as  might  appear.  There  is 
considerable  confusion  in  the  serial  publications  of  some  institutions, 
successive  numbers  appearing  under  slightly  changed  titles,  or  pos- 
sibly as  a  new  series.  The  names  of  established  journals  are  chang- 
ing, and  new  periodicals  are  being  added  constantly.  The  occasional 
reports,  bulletins,  and  leaflets  of  foreign  institutions  give  perhaps  the 
most  trouble,  owing  to  lack  of  consistency  in  the  title.  For  example, 
a  line  of  work  will  be  reported  one  year  from  an  agricultural  college 
by^  a  county  council,  apparently  as  one  of  the  hitter's  publication--, 
and  the  next  year  from  the  agricultural  department  of  the  university 
with  which  it  appears  the  college  is  affiliated;  or  a  series  of  botanical 
investigations  will  be  issued  for  a  time  by  the  botanical  department  of 
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an  experiment  .station,  and  then  suddenly  changed  to  the  botanical 
department  of  the  technical  museum  in  the  same  town,  making  it 
uncertain  whether  both  series  of  publications  should  be  retained  on 
the  list,  or  one  substituted  for  the  other. 

Part  of  this  difficulty  is  due  to  carelessness  in  adhering  to  a  uniform 
serial  title  for  the  publications  of  an  institution  or  a  department  of  it, 
and  part  to  lack  of  continuity  of  the  work  and  lack  of  organization. 
No  one  who  has  not  had  to  deal  with  these  matters,  as  a  librarian  or  a 
reviewing  editor  has  to,  can  fully  appreciate  the  difficulties  it  gives  rise 
to,  or  the  real  disadvantage  to  the  institutions  or  investigators  them- 
selves, in  burying  their  publications  from  the  public.  But,  remember- 
ing the  great  difficulty  in  securing  regularity  in  the  bulletins  of  our 
own  experiment  stations,  it  is  easier  to  account  for  a  lack  of  consist- 
ency where  publication  is  less  frequent  and  the  continuity  less  certain. 


RECENT  WORK  IN  AGRICULTURAL  SCIENCE. 
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Methods  of  analysis  of  fertilizers  adopted  by  the  Association  of  German 
Agricultural  Experiment  Stations  (Landw.  Vers.  Stat,  60  (  /:>"',),  No.  5  '/,  pp. 
871-382). — A  compilation,  with  references  to  literature,  of  the  action  of  the  association 
up  to  and  including  the  Bfeslau  meeting  in  September,  1904,  regarding  methods  of 
preparing  samples,  determining  line  meal  in  Thomas  slag,  moisture  in  superphos- 
phates, water-soluble  and  citric  acid  and  citrate  soluble  phosphoric  acid,  total  phos- 
phoric acid  (with  limits  of  error  allowed),  nitrogen  in  different  forms,  potash,  lime, 
and  magnesia,  iron  ox  id  and  alumina,  perchlorate  in  nitrate  of  soda,  and  examination 
of  sulphur. 

Methods  of  analysis  of  fertilizers  adopted  by  the  Fifth  International  Con- 
gress of  Applied  Chemistry  at  Berlin,  1903  {Landw.  Vers.  Slut.,  i;u  [1904), 
No.  5-6,  pp.  399-404). — A  brief  summary  is  given  of  the  general  rules  adopted 
regarding  sampling,  determination  of  water,  insoluble  matter,  phosphoric  acid,  iron 
oxid  and  alumina,  nitrogen  in  different  forms,  potash,  lime,  and  magnesia. 

A  quick  method  of  determining  potash,  F.  Klinkerfues  (  Chun.  Ztg.,  ?9  (  1905  I, 
.Vc.  7,  pp.  77,  78).  —  A  method  involving  the  direct  evaporation  of  the  water  solution 
with  platinum  chlorid,  washing  with  alcohol,  dissolving  the  double  salt  in  hot  water, 
decomposing  with  formic  acid,  and  weighing  the  metallic  platinum  is  described. 

On  the  determination  of  potash  in  soils,  A.  Levi-  {Staz.  Sper.  Agr.  Ital.,  87 
(1904),  No.  7  8,  pp.  595-599). — The  method  proposed,  which  is  claimed  to  be  shorter 
than  that  ordinarily  used,  is  as  follows: 

Boil  50  gm.  of  the  soil  for  1  hour  in  250  cc.  of  hydrochloric  acid  (1.1  sp.gr.),  cool, 
and  make  the  volume  to  500  cc;  evaporate  200  cc.  of  the  filtered  solution  repeatedly 
to  dryness  to  remove  silica,  take  up  in  dilute  hydrochloric  acid,  add  barium  chlorid 
to  remove  sulphates,  make  slightly  alkaline  with  ammonia,  and  add  ammonium 
carbonate  to  complete  precipitation;  make  the  volume  to  500  cc,  evaporate  250  cc. 
of  the  filtered  solution  to  dryness,  and  ignite  to  remove  ammonium  salts;  take  up  in 
dilute  hydrochloric  acid  and  again  evaporate  to  remove  excess  of  acid;  take  up  in 
water  and  add  platinum  chlorid  and  proceed  as  usual. 

Phosphoric  acid  determinations  by  the  method  of  ignition  with  magne- 
sium nitrate  and  by  that  of  digestion  with  acids,  B.  L.  Hartwell,  A.  W. 
Bosworth,  and  .1.  \V.  Kellogg  (Jour.  Amer.  Chem.  Sue.,  27  (/:>0.~>),  No.  .:,  pp.  ,.'4:- 
.'/'/\.  —  A  modified  Neubauer  method  was  compared  on  turnips  and  the  oat  plant 
with  a  method  in  which  the  organic  matter  was  destroyed  by  ignition  with  mag- 
nesium nitrate.  The  results  by  the  modified  Neubauer  method  were  on  the  average 
about  3  per  cent  higher  than  by  the  other  method,  due  it  is  thought  to  impurities 
in  the  magnesium  pyrophosphate  obtained  by  the  citric  acid  method. 

On  the  determination  of  calcium  oxid  in  the  presence  of  phosphoric  acid, 
K.  K.  Jarvinen  (Ztechr.  Anaf.yt.  Chem.,  43  (1904),  No.  9,  pp.  559-562;  abs.  in  Jour. 
Chem.  Soc.  [London'},  88  (1905),  No.  -r>07,  If,  p.  62). — It  is. pointed  out  that  there  are 
two  sources  of  error  in  the  determination  of  calcium  in  the  presence  of  phosphoric 
acid,  namely,  incomplete  precipitation  of  the  lime  and  the  contamination  of  the  pre- 
cipitate with  phosphoric  acid. 
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To  avoid  these  errors  the  author  uses  the  following  method:  Add  ammonia  to  the 
solution  freed  as  thoroughly  as  possible  from  ammonium  salts  until  calcium  phos- 
phate just  begins  to  separate;  redissolve  the  precipitate  with  a  drop  of  hydrochloric 
acid,  heat  the  solution  to  boiling  and  pour  slowly  into  a  mixture  of  equivalent 
amounts  of  ammonium  oxalate  and  oxalic  acid;  then  add  ammonia  not  stronger 
than  1  per  cent,  drop  by  drop,  until  the  solution  is  alkaline,  and  complete  the 
determination  in  the  usual  manner. 

Investigations  on  the  determination  of  caustic  lime  in  burnt  lime  and  the 
solubility  of  calcium  carbonate  in  ammonium  nitrate  solution,  G.  Bek.ii'  and 
W.  Kosinenko  {Landw.  Vers.  Slut.,  60  (1904),  No.  5-6,  pp.  419-425).— \X  was  found 
that  Bodenbender  and  Ihlee's  ammonium-nitrate  method  gives  accurate  results 
when  the  mixture  of  carbonate  and  oxid  contains  8  per  cent  or  more  of  the  latter. 
Shake  •'!  »o  5gm.  of  the  substance,  according  to  the  amount  of  carbonate  present,  in  1 
liter  of  fifth-normal  ammonium  nitrate  for  :!  hours  in  a  rotary  apparatus  making  -JO 
revolutions  per  minute,  and  determine  lime  in  the  usual  way  in  an  aliquot  of  the 
subsided  solution. 

The  examination  of  -waters  and  water  supplies,  J.  C.  Thresh  {Philadelphia: 
P.  Blakiston'8  Sou  A-  ('<>.,  1904-,  pp.  A"  17  •  460,  pis.  19,  figs.  11). — This  book  is  based 
very  largely  on  the  author's  own  observations  and  investigations.  It  lays  special 
stress  upon  the  importance  of  a  more  careful  examination  of  the  sources  from  which 
waters  are  derived,  the  microscopical  and  biological  examination  of  suspended  mat- 
ter in  addition  to  the  ordinary  bacteriological  examination,  and  more  complete  chem- 
ical analyses  than  those  ordinarily  provided  for. 

The  work  is  divided  into  three  parts,  dealing  in  detail  with  the  examination  of 
the  sources  from  which  water  is  derived  (shallow  and  deep  wells  and  springs,  sur- 
face water  supplies,  rivers  and  streams,  service  reservoirs,  mains,  etc. );  various 
methods  of  examining  waters  and  the  interpretation  of  the  results  (objects  and 
methods  of  analysis,  and  interpretation  of  the  results  of  physical,  chemical,  micro- 
scopic and  biological,  and  bacterioscopic  examinations);  and  analytical  processes 
and  methods  of  examination  (collection  of  samples  of  water,  chemical  and  physical 
examination  of  water  for  sanitary  purposes,  estimation  of  the  saline  constituents, 
determination  of  the  gases  dissolved  in  water  and  evolved  therefrom,  analysis  of  the 
sinter  deposited  by  water,  analyses  of  waters  from  various  geological  sources,  and 
bacteriological,  microscopic,  and  biological  examination  of  water). 

Notes  on  the  determination  of  nitrogen  as  nitrites  in  -waters,  R.  S.  Weston 
(.huir.  Amer.  Chem.  Soc,  27  (1905),  No.  3,  pp.  281-287). — Experiments  are  reported 
which  hear  out  I  losvay's  claim  that  the  substitution  of  acetic  acid  for  hydrochloric 
acid  in  the  Griess-Warington  method  increases  its  rapidity  and  delicacy. 

The  volumetric  determination  of  carbon  dioxid,  F.  Schulze  (Ztschr.  Landw. 
Versuchsw.  Oesterr.,  8  (1905),  No.  1,  pp.  70-72). — The  author  describes  a  method  in 
which  the  carbon  dioxid  generated  is  collected  over  concentrated  calcium  chlorid 
solution  in  a  Schulze-Tiemann  nitric  acid  apparatus. 

Combustible  compounds  in  the  air,  H.  Wolpert  (Arch.  Hyg.,  52  (1905),  X".  2, 
)>/>.  151-178,  fig.  1). — From  an  extensive  series  of  investigations  the  author  concludes 
that  outdoor  air  contains  incompletely  oxidized  carbon  compounds,  the  proportion 
in  Berlin  being  at  least  0.015  volume  per  1,000,  which  is  about  4.5  per  cent  of  the 
carbon  content  of  the  air.  The  air  in  rooms  when  pure  contains  the  same  amount 
of  these  carbon  compounds  as  the  outer  air.  Products  of  combustion  of  illuminating 
gas  and  respiratory  products  increase  the  proportion  of  incompletely  oxidized  carbon 
compounds  markedly. 

Physical  chemistry  in  the  service  of  agriculture,  F.  K.  Cameron  (Jour.  Phys. 
(In in.,  8  (  1904),  A'o.  9,  pp.  637-647;  abs.  in  Chem.  CentbL,  1905,  I,  No.  6,  p.  464) — 
A  paper  read  before  the  physical  chemistry  section  of  the  International  Congress  of 
Arts  and  Science  at  St.  Louis  in  1904.     It  cites  a  number  of  examples  of  ways  in 
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which  physical-chemical  principles  arc,  or  may  be,  aids  t<>  the  study  of  agricultural 
problems  both  as  regards  analytical  processes  and  broader  methods  <>f  research. 

Analysis  of  foods  and  the  detection  of  adulterants,  ('.  I  Iirard  I  Analyst  des 
malieres  alimentaires  et  recherche  de  leurs  falsifications.  Paris:  Vve.  C.  Dunod,  1904, 
pp.  849;  rev.  in  Amer.  Chem.  ./inn-.,  82  (1904),  No.  5,  />/>.  516  519).—  A  second  and 
enlarged  edition  of  this  work,  winch  is  designed  as  a  compendium  for  the  use  of 
chemists  engaged  in  the  study  of  foods  and  the  detection  of  adulterants  and  all  who 
are  concerned  in  the  execution  of  pure  food  laws.  A  number  of  authors  have  con- 
tributed sections  or  chapters. 

The  reviewer  calls  attention  to  the  fact  that  in  the  sections  on  milk  and  butter 
"the  quick  commercial  method  of  determining  butter-fat  in  milk,  devised  by  Bab- 
cock,  which  is  entirely  satisfactory  for  all  ordinary  purposes,  is  not  even  mentioned." 

Methods  of  detecting  adulteration  in  food  products,  ('.  Margot  (Recedes 
jioiir  decouvrir  les  falsifications  des  produils  alimentaires.  Paris:  Ernest  Flammarion, 
1904,  pp.  JSS;  rev.  in  Rev.  8oc.  Sci.  Hyg.  Minimi.,  /  |  1904),  No.  8,  p.  284). — .Simple 
methods  are  given  for  the  detection  of  the  more  common  forms  of  food  adulteration. 

The  rapid  examination  of  the  more  important  foods  and  condiments, 
S.  Lenobel  (Anleitung  zur  raschen  Prufung  wichtiger  Lebens-  wad  Genussmittel.  Vienna 
and  Leipzig:  A.  Hartleben,  pp.  TV  29;  rev.  in  Ztschr.  Untersuch.  Nahr.  u.  Genussmtl., 
'.)  i  1905),  No.  .'.  p.  127). — Simple  methods  are  given  for  detecting  adulteration. 

The  estimation  of  volatile  acids  in  wine,  K.  Windisch  and  T.  Roettgen 
(Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  9  (1905),  No.  .',  ji/>.  70-81,  fig.  J). — Determi- 
nations of  total  volatile  and  nonvolatile  acids  in  a  large  number  of  samples  of  wine 
are  reported  and  analytical  methods  discussed.  The  authors  note  that  in  the  majority 
of  wines  more  or  less  of  the  total  acid  and  with  ciders  nearly  all  the  so-called  non- 
volatile acid  is  lactic  acid.  The  fact  that  lactic  acid  may  he  distilled  with  water 
vapor,  though  with  difficulty,  and  its  property  of  forming  anhydrid,  are  discussed 
with  reference  to  the  determination  of  acid  in  wine. 

Some  practical  applications  of  the  precipitin  method  in  food  chemistry, 
A.  Schotze  (Ztschr.  Hyg.  ".  Infectionskrank.,  47  (1904),  l'l>-  144-152;  abs.  in  Ztschr. 
Untersuch.  Nahr.  ».  Genussmtl.,  n  (1905),  No.  .-',  )>i>.  152,  !■'>■:).  —  Experiments  are 
reported  which  showed  that  when  rabbits  were  injected  with  egg  yolk  the  blood 
serum  contained  a  precipitin  which  served  for  the  identification  of  small  amounts  of 
egg  yolk  in  oleomargarine  and  egg  noodles. 

The  detection  of  palm  oil  when  used  as  a  coloring  material  in  oils  and 
fats,  ('.  A.  Crampton  and  F.  1>.  Simons  (Jour.  Amer.  (linn.  Sac,  27  (1905),  Xo.  3, 
/>/>.  270-274). — This  is  the  full  text  of  a  paper  presented  at  the  Philadelphia  meeting 
of  the  American  Chemical  Society,  previously  noted  (E.  S.  R.,  16,  p.  621). 

Cooperative  work  on  the  titer  test,  Association  of  Official  Agricultural 
Chemists,  1904,  L.  M.  Tolman  (  ('.  S.  I><j>t.  Agr.,  Bureau  of  Chemistry  Circ.  22,  pp. 
16). —  This  is  a  report  of  cooperative  tests  of  the  Dalican  and  Wolfbauer  methods. 
"The  general  opinion  of  the  collaborators  is  that  the  constant  stirring  method  of  ob- 
taining the  titer  is  the  most  satisfactory  and  that  the  method  of  saponification  is 
immaterial.  The  chief  point  of  nonagreement  is  on  the  drying  of  the  fatty  acids." 
A  tentative  method  was  proposed  for  criticism. 

Comparative  investigations  on  the  determination  of  the  fat  content  of 
milk  by  the  Gerber  method  and  the  milk  refractometer,  A.  Einecke  (Mitt. 
Landw.  Inst.  A".  Univ.  Breslau,  8  I  1904),  No.  /,  pp.  147-155).  —  In  3  series  of  experi- 
ments with  goats  in  which  rape-seed  oil,  COCOanut  oil,  and  linseed  oil  were  added  to  a 
normal  ration  in  different  feeding  periods,  determinations  of  the  fat  in  the  milk  were 
made  by  the  Gerber  method  in  comparison  with  the  Zeiss  milk  refractometer. 
Gravimetric  determinations  were  also  made. 

In  all  cases  the  oil  feeding  influenced  the  iodin  number  of  the  butter  fat  and  also 
the  refractometer  number,  the  variations  in  the  latter,  however,  being  much  smaller 
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and  within  limits  which  were  considered  of  no  importance  in  practice.  It  is  not 
believed  thai  the  refractometer  method  can  replace  the  Gerber  method  on  accounl 
of  the  greater  time  and  skill  required  in  its  use. 

The  analysis  of  condensed  milk,  J.  T>.  P.  Harrison  i  Analyst,  29  i  1904),  No.  841, 
pp.  248-256). — Met  In  M Is  are  given  for  determining  total  solids,  ash,  fat,  proteids,  cane 
sugar,  and  milk  sugar  in  sweetened  condensed  milk.  The  author  investigated  the 
determination  of  cane  sugar  by  polarization  before  ami  after  inversion  with  acid 
mercuric  nitrate.  Complete  inversion  of  the  cane  sugar  was  believed  to  be  accom- 
plished by  keeping  the  acid  solution  in  a  briskly  boiling  water  bath  for  7  minute-, 
which  was  not  believed  to  affect  the  milk  sugar. 

The  chemical  composition  of  maple  sirup  and  maple  sugar,  methods  of 
analysis,  and  detection  of  adulteration,  J.  Hortvet  {Jour.  Amer.  Chem.  Soc, 
26  I  1904  I,  No.  11, pp.  1523-1545,  fig.  1). — About  50  samples  of  maple  sirup  and  maple 
sugar  of  known  purity  from  several  States  were  subjected  to  chemical  analysis,  the 
methods  employed  and  the  results  obtained  being  reported. 

It  is  believed  that  the  determination  of  the  precipitate  with  lead  subacetate  affords 
valuable  data  in  the  routine  examination  of  maple  products.  '"In  doubtful  cases 
this  result  may  be  confirmed  either  by  the  determination  and  examination  of  the 
ash  or  by  the  determination  of  the  malic  acid  value.  In  still  more  doubtful  cases 
and  in  cases  where  litigation  is  involved  a  full  analysis  may  be  required."  For  the 
purpose  of  suggesting  standards  of  purity,  maximum,  minimum,  and  average  results 
obtained  are  summarized. 

The  identification  of  artificial  coloring  matter  in  mustard,  P.  Bohrisch 
(Ztschr.  Untermch.  Nahr.  u.  Genussmtl.,  8  (1904),  No.  •>./'/'■  285,  286). — The  results 
of  tests  for  artificial  coloring  matter  in  mustard  are  reported. 

The  composition  of  turmeric,  A.  E.  Leach  (Jour.  Amer.  Chem.  Soc,  26  I  1904), 
No.  10,  )>)>.  1210,  1211,  fig.  1). — Turmeric  is  described  and  analyses  of  3  varieties 
reported. 

The  chemical  examination  of  a  number  of  the  new  commercial  preserva- 
tives for  meat  and  meat  products,  E.  Polenske  (Arb.  K.  Gesundheitsamte,  20 
(1904),  pp.  567—572;  abs.  in  Ztschr.  Untersuch.  Nahr.  ".  Gemissmtl.,  9  (  1905  I,  No.  2,  p/>. 
101,  102). — A  number  of  analyses  are  reported. 

The  quantitative  estimation  of  carbamates,  J.J.  R.  Macxeod  and  II.  D. 
IIaskins  (Amer.  Jour.  Physiol.,  12  (1905),  No.  5,  />]>.  444-456). — A  method  of  esti- 
mating carbamates  in  blood  serum  and  other  proteid  materials  is  proposed.  This 
depends  upon  determining  the  amount  of  carbon  dioxid  in  the  original  material 
containing  both  the  carbonates  and  carbamates,  and  in  a  second  sample  from  which 
the  carbonates  have  been  precipitated  with  a  saturated  aqueous  solution  of  barium 
hydroxid  containing  ammonia.  In  the  case  of  the  second  sample  either  the 
liquid  or  the  precipitate  is  used  for  the  determination  of  carbonates,  according  to 
circumstances. 

The  chemistry  of  the  protein  bodies  of  the  wheat  kernel.  I,  The  protein 
soluble  in  alcohol  and  its  glutaminic  acid  content,  T.  B.  Osborne  and  I.  F. 
Harris  (Amer.  .Inn,-.  Physiol.,  !■>  (1905),  X".  /,  pp.  35-44). — Some  recent  investiga- 
tions are  critically  discussed  and  experimental  data  are  reported.  The  authors  do 
not  believe  that  the  evidence  which  has  been  presented  justifies  the  conclusion  that 
the  alcohol-soluble  protein  of  wheat  consists  of  2  distinct  proteid  bodies.  Their 
own  investigations  having  to  do  with  this  question  led  to  the  following  conclusions: 

"Fractional  precipitations  of  this  alcohol-soluble  protein  yield  practically  the 
same  large  proportion  of  glutaminic  acid,  so  that,  in  view  of  their  very  close  agree- 
ment in  composition  and  properties,  both  physical  and  chemical,  we  have  every 
reason  to  believe  that  only  one  such  protein  is  present,  for  which,  we  think,  the 
name  gliadin  should  be  retained. 
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"Gliadin  yields  a  remarkable  proportion  of  glutaminic  acid,  much  in  excess  of 
that  from  any  other  known  protein,  and  greater  than  that  of  any  single  decomposi- 
tion product  yet  obtained  in  a  pure  state  from  any  other  true  protein  substance,  the 
protamines,  of  course,  excepted. 

"This  very  large  proportion  of  glutaminic  acid  in  a  i 1   protein,  bo  extensively 

used,  is  a  matter  of  greal  importance  in  relation  to  the  food  value  of  this  substance, 
and  deserves  further  careful  study." 

On  a  globulin  occurring  in  the  chestnut,  W.  E.  Barlow  {Jour.  Amer.  clam. 
Soc,  .'7  l  1905),  No.  3,  pp.  :;/r  276).  The  characteristics  of  a  globulin  separated  from 
Spanish  chestnuts  are  described.  Fur  this  body  the  author  proposes  the  name 
"  castanin." 

"The  facts  brought  out  so  far  show  .  .  .  that  the  body  is  a  true  plant  globulin, 
and  thai  in  most  of  its  reactions  it  resembles  the  globulin  of  the  filbert  (corylin) 
more  closely  than  it  does  other  members  of  the  group,  although  it  differs  from  cory- 
lin in  coagulation-temperature  and  in  precipitation  limits.'*  The  investigations  will 
be  continued. 

A  study  of  vegetable  proteids,  E.  Cavazzani  |  Arch.  Farmacol.  Sper.  e  Sci.  .{[!'., 
1904;  abs.  in  Zentbl.  Physiol,  18  {1904),  No.  21,  p.  675).— The  aqueous  extract  of  let- 
tuce, the  flowers  of  Brassica oleracea,  the  tubers  of  Tuber  magnatum,  ami  the  fresh 
seeds  of  1  leans  and  peas  were  found  to  contain  a  nucleon  (sarco-phosphoric  acid). 
This  body,  especially  that  obtained  from  peas,  was  very  similar  to  camiferrin  (ferri- 
nucleon).     The  amount  varied  considerably,  0.82  percent  being  present  in  peas. 

The  occurrence  of  peptone  in  seeds,  W.  K.  Mack  {Ztschr.  Physiol.  Chem.,  ;/ 
{1904),  Am..;./*//.  259-273) . — The  author  isolated  a  peptone  from  dormant  yellow 
lupine  seeds  and  studied  its  properties.  This  peptone,  like  that  produced  by  digest- 
ive ferments,  had  marked  acid  characteristics,  and  cleavage  with  hydrochloric  acid 
resulted  in  the  formation  of  lysin,  arginin,  and  glutamic  acid. 

Certain  carbohydrate  reactions,  I,  R.  and  ( ).  Adler  {Arch.  Physiol.  [Pjluger], 
wn  \  1905),  No.  6-7,  ji/>-  323-328). — The  authors  summarize  and  discuss  data  regard- 
ing the  color  reactions  which  carbohydrates  give  when  heated  with  phenol  in  the 
presence  of  acid  and  similar  color  tests  and  report  the  results  of  studies  with  differ- 
ent carbohydrates. 

BOTANY. 

The  growth  of  plants  in  atmospheres  enriched  in  carbon  dioxid,  E.  De- 
moism  |  Compt.  Rend.  Acad.  Sci.  [Paris],  139{1904),  No.  21, pp.  883-885). — The  results 
of  the  author's  investigations  in  growing  lettuce  in  an  atmosphere  enriched  in  carbon 
dioxid  have  been  questioned  as  being  too  limited  to  permit  of  generalizations.  The 
author  has  repeated  his  experiments  with  1»>  species  of  plants,  representing  a  wide 
range  of  families. 

l)n plicate  series  were  grown,  one  in  normal  atmosphere  containing  about  '.',  pails  of 
carbon  dioxid  in  10,000,  and  the  other  series  in  an  atmosphere  enriched  daily  by 
about  live  times  the  normal  quantity  of  carbon  dioxid.  The  experiments  were  con- 
tinned  for  about  -  months,  after  which  the  aerial  portions  of  the  plants  were  weighed. 
Among  the  species  studied  were  coleus,  lettuce,  geraniums,  centaury,  mint,  tobacco, 
balsam,  fuchsias,  etc.  In  all  except  the  fuchsias  there  was  a  decided  increase  in  the 
weight  of  the  plants,  the  average  amounting  to  over  60  per  cent  increase.  In  addition, 
the  geraniums,  begonias,  mints,  etc,  were  hastened  in  their  flowering  and  flowered 
more  abundantly  in  the  atmosphere  enriched  in  carbon  dioxid  than  was  the  case  with 
the  plants  grown  under  normal  conditions. 

The  influence  of  carbon  dioxid  of  the  soil  on  plants,  E.  Demoussy  (Compt. 
Rend.  Acad.  Sci.  [Paris'],  138  (1904),  No.  5,  i'i>.  291-293).  —  By  means  of  pot  experi- 
ments the  author  has  shown  that  low-growing  plants,  such  as  lettuce,  are  influenced 
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very  materially  by  the  carbon  dioxid  which  is  given  off  by  soils.  It  is  easily  demon- 
strated that  the  carbon  dioxid  content  of  the  air  is  greater  near  the  surface  of  the 

soil  than  at  a  higher  point,  and  low-growing  plants  are  able  to  utilize  this  increased 
supply. 

The  variation  in  the  rate  of  increase  in  the  growth  of  plants,  Miss  M. 
Stefanowska  (Compt.  Rend.  Ann!.  Sci.  [Paris'],  138  {1904),  No.  5,  ]>p.  304-306;  139 
(1904),  No.  21,  pp.  879-881,  figs.  2). — The  author  has  studied  the  rate  of  increase  in 
weight  during  the  growth  of  maize,  peas,  and  oats  in  water  cultures,  radishes,  lettuce, 
purslane,  and  oats  in  soil,  and  a  number  of  molds  in  Raulin's  solution. 

Curves  are  presented  showing  the  rate  and  time  of  increase,  and  formulas  are  deduced 
for  estimating  the  rate  and  gain,  in  some  cases  a  constant  though  varying  increase 
was  shown,  but  in  the  case  of  Penicillium  glaucum  there  was  a  rapid  increase  in  rate 
up  to  the  time  of  fruiting,  after  which  there  was  a  sharp  falling  off  that  corresponded 
closely  with  the  age  of  the  cultures. 

The  effect  of  colored  light  on  the  growth  of  plants,  silkworms,  etc.,  C. 
Flammarion  (BhI.  Mens.  off.  Renseignements  Ayr.,  3  (1904),  No.  10,  pp.  1171-1179, 
figs.  2). — In  continuation  of  investigations  previously  reported  ( E.  S.  R.,  13,  p.  576; 
14,  pp.  548,  553),  the  author  gives  the  results  of  studies  on  the  effect  of  different 
colored  light  on  the  growth  of  begonias,  sugar  beets,  pansies,  stocks,  silkworms,  etc. 

The  experiments  with  sugar  beets  showed  a  decided  depreciation  in  the  weight  of 
the  beets  grown  under  the  different  colored  glass,  and  also  a  falling  off  in  the  sugar 
content.  Plants  grown  under  while  glass  screens  gave  results  most  nearly  compara- 
ble with  those  grown  in  the  open.  These  were  followed  by  the  plants  grown  in  red, 
green,  and  blue  light,  in  the  order  named.  With  the  silkworms  the  results  were 
inconclusive,  but  the  red  light  seemed  to  favor  their  development. 

Notes  are  given  on  an  attempt  to  grow  strawberries  under  different  colored  ^lass, 
the  effect  of  electricity  on  the  growth,  sugar  content,  etc.,  of  sugar  beets,  and  the 
results  obtained  with  carrots,  onions,  black  salsify,  and  beans  planted  during  the 
different  phases  of  the  moon. 

Influence  of  light  on  carotin  and  on  the  destruction  of  enzyms,  F.  A.  F.  C. 
Went  (Rec.  Trur.  Hot.  Neerlandais,  1904,  No.  1,  pp.  100-119;  abs.  in  Hot.  Centbl.,  96 
(1904),  No.  41,  p-  380). — The  orange  coloring  matter  in  Monilia  sitophila  is  said  to  be 
carotin,  and  it  is  formed  oidy  in  the  presence  of  light.  The  fungus  grows  readily  in 
the  dark  but  remains  colorless.  Fifteen  minutes  exposure  to  light  is  sufficient  to 
start  the  formation  of  carotin. 

Investigations  made  by  a  number  of  authors  have  shown  the  abundant  presence  in 
the  fungus  of  an  enzym,  maltoglucase,  which  is  rapidly  destroyed  in  the  light.  The 
author's  experiments  with  the  fungus  showed  that  the  orange  yellow  coloring  mat- 
ter served  to  protect  the  enzym  against  too  rapid  destruction,  and  it  is  argued  that 
the  presence  of  carotin  in  some  of  the  higher  plants  may  be  for  the  protection  of  the 
enzyms  which  they  contain. 

Viridescense  and  proliferation  produced  by  parasites  acting  at  a  distance, 
M.  Molliard  (Compt.  Rend.  Acad.  Sri.  [Paris'],  139  (1904),  No.  ..'.',  pp.  930-98$).— 
The  author  shows  that  a  number  of  instances  of  green  Mowers  produced  by  white  and 
red  clover  and  melilotus,  and  a  peculiar  fasciation  of  Senecio  jacobcea,  could  be  traced 
to  insect  injuries,  in  nearly  every  instance  the  larvae  being  found  present  in  the  roots 
or  low  in  the  stems  of  the  affected  plants. 

The  solution  of  reserve  material  in  the  cell  walls  of  seed  during  germina- 
tion, A.  R.  Michniewicz,  (Sitzber.  K.  Akad.  Wiss.  [Vienna],  Math.  Naturw.  XL,  112 
(1903),  No.  4-7,  pp.  483-510,  pis.  2). — A  report  is  given  of  investigations  on  the  stor- 
ing of  reserve  material  in  the  cell  walls  of  the  endosperm  of  seed,  and  the  utilization 
of  this  material  by  the  plant  let  during  germination.  The  storing  of  reserve  material 
in  the  different  parts  of  the  cell  walls  was  extensively  observed,  occurring  in  many 
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species  of  monocotyledonous  and  dicotyledonous  plants,  and  its  localization  and 
methods  of  solution  and  use  arc  discussed.     A  brief  bibliography  is  given. 

The  action  of  formaldehyde  on  the  respiration  of  plants,  A.  Benedicenti 
and  G.  B.  de  Tom  (Atti.  li.  Inst.  Venelo  Sci.,  Let.  et  Art.,  61  {1901-2),  No.  2,  pp. 
829-850;  abs.  in  Bot.  CerUbl,  96  {H>04),  No.  43,  pp.  $27,  $28)— The  different  theories 
regarding  the  formation  of  formaldehyde  in  plants  as  a  process  in  carbon  dioxid 
assimilation  are  reviewed.  The  authors  do  not  accept  the  theory  that  formaldehyde 
is  a  definite  product  of  the  plant,  but  show  that  it  is  highly  injurious  to  plant  life. 
If  formed  at  all  in  the  plant  it  must  be  immediately  condensed  into  some  form  of 
carbohydrate  or  other  substance  rich  in  carbon. 

To  test  the  effect  of  formaldehyde  on  plants  a  large  number  were  grown  under 
sharply  controlled  conditions,  in  which  formaldehyde  was  added  to  the  atmosphere 
and  the  carbon  dioxid  evolution  accurately  determined.  At  first  the  amount  of  car- 
lion  dioxiil  evolved  was  greatly  increased,  the  formaldehyde  seeming  to  have  a 
stimulating  effect  on  the  plants,  but  later  there  was  a  marked  diminution,  and  the 
total  carbon  dioxid  given  off  was  less  than  that  liberated  by  plants  growing  in  normal 
atmospheres.  If  continued  for  a  sufficiently  long  time  the  plants  were  invariably 
killed. 

The  duration  of  the  stimulus  and  the  death  of  the  plant  were  in  almost  direct  pro- 
portion to  the  amount  of  formaldehyde  present.  The  periods  of  normal  fluctuation 
in  the  respirative  activity  of  the  plants  were  not  affected  except  when  the  amount  of 
formaldehyde  was  excessive. 

The  physics  and  physiology  of  protoplasmic  streaming  in  plants,  A.  .1. 
Ewart  {Oxford:  Clarendon  Press,  190.],  pp.  131;  abs.  in  Hot.  Centbl.,  90  {1904),  No.  41;, 
j>/>.  502,  508). — The  author  shows  that  the  velocity  of  streaming  is  largely  dependent 
upon  the  viscosity  of  the  protoplasm,  and  hence  upon  the  percentage  of  water  present. 
Within  certain  limits,  as  the  temperarure  rises  the  viscosity  decreases,  increasing  the 
velocity  of  streaming. 

The  energy  expended  in  protoplasmic  streaming  is  a  very  small  fraction  of  that 
produced  by  respiration.  The  force  required  increases  enormously  as  the  diameter 
of  the  passage  decreases,  so  that  the  transference  of  masses  of  highly  viscous  proto- 
plasm becomes  practically  impossible  except  in  the  case  of  relatively  large  connecting 
strands  of  sieve  plates.  The  energy  for  streaming  can  be  derived  either  from  aerobic 
or  anaerobic  respiration. 

Strong  light  retards  streaming,  while  weak  light  may  indirectly  accelerate  it  in 
chlorophyll-bearing  cells.  Acids,  alkalis,  ami  metallic  poisons  retard,  while  dilute 
alcohols  and  anesthetics  accelerate  streaming,  but  when  concentrated  they  always 
retard  it.  Electric  currents,  when  not  too  strong,  were  found  to  accelerate  proto- 
plasmic streaming. 

Investigations  on  the  acidity  of  plants,  E.  Charabot  and  A.  Hebert  (Compt. 
Rend.  Am, I.  Sri.  [Paris],  188  (1904),  No.  26,  pp.  17 14-17 W)-— Studies  are  reported 
on  the  acidity  of  plants,  particular  attention  being  paid  to  the  volatile  acids  in  such 
plants  as  peppermint,  geranium,  sweet  basil,  bitter  orange,  etc. 

In  the  cast-  of  peppermint,  the  maximum  of  free  volatile  acids  was  constantly 
highest  in  the  leaves.  The  amount  of  volatile  acids  was  found  to  vary  at  different 
times,  decreasing  at  the  time  of  the  appearance  of  the  inflorescence,  increasing  with 
the  expansion  of  the  flowers,  and  diminishing  to  a  minimum  at  a  later  stage.  It  was 
found  that  plants  grown  constantly  in  the  shade  showed  a  higher  acidity  in  the  root 
than  in  the  leaves.  The  suppression  of  the  inflorescence  increased  the  volatile  acids 
in  the  leaves,  to  the  detriment  of  other  organs  of  the  plants. 

The  authors  have  also  determined  the  alkalinity  of  the  ash  of  the  different  plants, 
which  it  was  found  reached  a  maximum  in  the  ash  of  the  leaves.  In  the  case  of 
plants  grown  in  the  shade  the  proportion  of  combined  organic  acids  increases,  and  at 
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the  same  time  the  insoluble  portion  of  the  ash  increases.  By  the  suppression  of  the 
inflorescence  there  is  a  reduction  in  the  proportion  of  the  combined  organic  acids. 

Localization  of  thein  in  the  tea  plant,  A.  Nestjlek  (Jahresber.  Ver.  Vertreter 
Angew.  Bol.,  190S,  p.  54;  abs.  in  Bot.  Cenibl,  96  {1904),  No.  ■'/..',  p.  404). — According 
to  the  author's  summary,  thein  is  not  found  present  in  the  roots  orin  all  the  above- 
ground  organs  of  the  tea  plant. 

The  sprouting  seed  of  Thea  viridis  and  T.  bohea  contain  in  the  seed  coats  as  well  as 
in  the  cotyledons  a  considerable  amount  of  thein.  The  thein  is  present  in  both  old 
and  young  stems,  but  is  always  localized  in  the  hark  and  not  in  the  wood.  It  is  also 
present  in  the  trichomes  ami  mesophyll  of  the  leaves,  and  in  all  parts  of  the  tea 
flower.  The  claim  that  thein  is  strictly  localized  in  the  normal  epidermal  cells  is 
not  correct. 

Soil  inoculation  for  legumes,  <<.  T.  Moore  (U.  S.  Dept.  Agr.,  Bureau  of  Plant 
Industry  Bui.  71,  }>p.  12,  pis.  10). — This  bulletin  gives  the  results  of  the  author's 
investigations  on  the  fixation  of  nitrogen  by  leguminous  plants,  a  preliminary  account 
of  which  has  been  noted  (E.  S.  R.,  15,  p.  227).  It  also  gives  brief  reports  upon  the 
successful  use  of  artificial  cultures  by  practical  tanners. 

After  discussing  the  problems  of  nitrogen  fixation  and  reviewing  considerable  lit- 
erature relative  to  the  subject,  the  author  describes  his  investigations  <>n  the  isolation 
and  cultivation  of  the  organism  concerned  in  the  fixation  of  nitrogen.  The  previous 
attempts  at  inoculation  through  cultures  or  the  transfer  of  soils  arc  discussed,  par- 
ticular attention  being  paid  to  the  use  of  Nitragin,  a  substance  prepared  in  <  rermany, 
but  which  appears  to  have  given  little  satisfaction  in  this  country. 

The  nature  of  the  organism  of  nitrogen  assimilation  is  discussed,  as  well  as  its 
specific  characters,  and  the  author  finds  that  on  account  of  the  occurrence  of  the 
flagellse  at  one  end,  the  generic  name  of  the  organism  should  he  changed,  and  the 
name  now  becomes  Pseudomonas  radicicola.  The  effect  of  varying  conditions  of  light, 
heat,  air,  alkalies,  acids,  etc.,  on  the  development  of  the  organism  and  nitrogen  fixa- 
tion are  discussed  at  some  length,  and  the  question  of  symbiotic  or  parasitic  action 
is  considered. 

Attention  is  called  to  the  fact  that  the  use  of  the  cultures  prepared  by  the  author 
have  in  a  number  of  instances  been  attended  with  highly  beneficial  results,  even 
though  there  were  no  nodules  formed.  An  examination,  however,  of  some  of  the 
smaller  roots  showed  that  the  organisms  were  abundant  in  the  cells  without  having 
formed  the  characteristic  nodules  which  have  been  considered  an  important  factor  in 
nitrogen  assimilation.  Since  the  author's  investigations  were  begun  about  12,500 
packages  of  inoculating  material  have  been  distributed  throughout  the  United  States, 
and  reports  from  some  of  those  who  received  the  material  are  briefly  summarized. 
II  is  claimed  that  of  2,500  reports  with  the  principal  leguminous  crops,  failures  were 
reported  in  only  about  26  per  cent. 

The  author  summarizes  his  investigations,  showing  that  leguminous  plants  can 
flourish  in  soils  practically  devoid  of  nitrogen  through  their  ability  to  obtain  atmos- 
pheric nitrogen  by  the  aid  of  these  micro-organisms,  and  the  effect  of  legumes  on 
subsequent  crops  is  highly  beneficial.  Where  nitrogen-fixing  bacteria  are  lacking  in 
soils  they  can  be  introduced  artificially,  either  by  the  transfer  of  soil  or  by  the  use 
of  pure  cultures  of  the  micro-organisms.  In  order  to  increase  and  maintain  the 
activity  of  the  nodule-forming  organisms  it  is  claimed  that  they  must  be  cultivated 
on  nitrogen-free  media.  Heat,  moisture,  alkalinity,  available  nitrogen  in  the  soil, 
all  have  direct  effects  upon  the  growth  of  the  bacteria,  and  the  failure  to  develop 
nodules  may  lie  in  most  instances  traced  to  one  of  these  causes. 

The  nitrogen  is  fixed  by  the  bacteria  and  becomes  available  by  the  action  of  the 
plant  in  dissolving  and  absorbing  the  combined  nitrogen  in  these  organisms.  The 
author  claims  that  there  is  no  true  symbiosis  between  the  bacteria  and  the  host  plant, 
the  nodule-forming  organism  being  purely  parasitic,  and  unless  the  plant  can  over- 
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come  its  action  it  is  distinctly  harmful.  Artificial  inoculation  should  Ik- made  at  the 
time  of  planting,  it'  possible,  bu1  subsequent  inoculations  have  proved  beneficial. 
Where  soils  already  contain  the  proper  bacteria,  inoculation  will  usually  have  little 
or  no  benefit,  and  it  should  not  he  practiced  where  the  soil  is  rich  in  available 
nitrogen. 

Cultures  of  plants  in  the  presence  of  a  mixture  of  algae  and  bacteria, 
Bouilhac  and  Giustiniani  i  Compt.  Rend.  Acad.  Sci.  [Paris'],  138  {1904),  No.  5,  pp. 
."'.;  296).  —By  means  of  po1  cultures  of  buckwheat,  white  mustard,  maize,  cress,  etc., 
grown  with  and  without  algae  and  bacteria,  the  authors  have  shown  that  the  presence 
of  the  organisms  increase  the  nitrogenous  content  of  the  soil  and  that  through  their 
intervention  an  increased  amount  of  nitrogen  is  available  tor  plant  growth.  This 
increase  is  shown  not  only  in  a  higher  dry  weight,  but  also  in  the  amount  of  nitrogen 
in  the  plants  as  well  as  the  nitrogen  fixed  by  the  organisms. 

The  authors  hope  to  extend  this  investigation  so  as  to  make  it  practicable  for 
field  culture. 

The  utilization  of  the  nitrogen  of  the  air  by  plants,  A.  Stutzer(  I  nut.  Landw. 
Presse,  31  {1904),  No's.  10,  i>\>.  73,  ;;,-  //,  y</<.  81,  82;  12,  j>/>.  89,  90;  17,  pp.  187,  138; 
In.  />/>.  i.T;,  158). — A  general  discussion  of  this  subject. 

Report  of  the  Agricultural,  Chemical,  Bacteriological,  and  Plant  Protec- 
tion Station,  Vienna,  1903,  F.  Dafert  and  K.  Kornauth  {Ztschr.  Landw. 
Versuchsw.  Oesterr.,  7  {1904),  No.  ■  »',  pp.  117-172). — After  describing  the  organization, 
facilities,  etc.,  of  the  station  and  giving  the  personnel  of  the  staff,  a  report  is  made 
of'  the  many  lines  of  work  carried  on.  In  the  chemical  laboratory  a  large  number 
of  analyses  of  fertilizers,  forage  plants,  etc.,  are  reported,  a  decided  increase  being 
shown  over  the  previous  year. 

In  the  section  of  plant  culture  the  investigations  reported  were  largely  along  the 
line  of  fertilizer  tests.  Moor  culture  occupies  an  important  part  in  the  station's 
investigations.  The  bacteriological  work  reported  upon  includes  many  microscopic 
examinations  for  the  detection  of  adulterants  of  food  and  feeding  stuffs,  as  well  as 
examinations  of  a  purely  bacteriological  nature.  Experiments  are  reported  on  the 
use  of  bacteria  for  destroying  rats  ami  mice,  a  considerable  number  of  cultures  of  the 
organisms  having  been  distributed  during  the  year. 

Notes  are  given  on  various  parasitic  fungi  and  injurious  insects  observed  during 
the  year,  especial  attention  being  called  to  the  occurrence  of  Peronospora  eubensis  on 
cucumbers.      Attempts  were  made  to  combat  various  fungus  and  insect  pests. 

A  detailed  report  is  made  on  the  inoculation  of  peas  with  root  tubercle  organisms 
and  oats  with  Alinit,  Bacillus  megatherium,  I>.  subtilis,  etc.  With  tin'  peas  the  great- 
est gains  were  obtained  in  the  pots  whose  soil  and  seed  bad  been  sterilized  and  then 
inoculated  with  pure  cultures.  Where  the  soil  was  sterilized  and  the  seed  not  treated, 
the  greatest  yield  of  tops  and  seed  was  from  the  pots  receiving  a  soil  inoculation.  In 
experiments  with  oats  the  inoculated  pots  in  nearly  all  cases  gave  larger  yields,  the 
averages  being  62.5  gm.  for  the  check,  which  received  a  complete  fertilizer,  66.2  gm. 
where  inoculated  with  Alinit,  66.5  gm.  where  inoculated  with  11.  megatherium,  and 
76  gm.  where  inoculated  with   II.  suli/ilis. 

A  brief  report  is  given  on  the  treatment  of  seeds  for  the  prevention  of  smuts. 
Copper  sulphate  solutions  and  dry  powdered  copper  sulphate  wen'  not  wholly  effi- 
cient. Better  results  were  obtained  in  preventing  millet  smut  by  soaking  the  seed 
for  5  minutes  in  a  ■'  per  cent  solution  of  formalin.  Laboratory  and  plat  experiments 
indicated  that  smut  spores  are  not  always  destroyed  by  soaking  in  solutions  of 
copper  sulphate. 

Notes  on  mycorrhiza  occurring  on  the  lateral  roots  of  peppers,  .1.  de  Cor- 
demoy  {Compt.  Haul.  [cad.  Sci.  [Paris],  189  {1904),  No.  1,  pp.  88-85).  -The  occur- 
rence of  mycorrhiza  on  the  adventitious  roots  of  peppers,  as  well  as  vanilla,  is 
reported.     These  plants  are  supported  upon  livingtrees  by  lateral  roots,  and  through 
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the  fungus  symbiont  a  direct  relationship  is  established  between  the  clinging  vine 
and  its  living  support.  The  fungus  seems  to  he  truly  parasitic  on  the  supporting 
host,  and  as  it  grows  more  readily  upon  some  trees  than  others  the  superiority  of 
some  species  over  others  as  supports  for  peppers,  vanilla,  etc.,  is  explained. 

Symbiosis  between  fungi  and  bacteria,  E.  Zederbauer  (SUzber.  K.  Akad. 
Wiss.  [Vienna],  Math.  Naturw.  Kl.,  112  {1908),  No.  4-7,  pp.  447-482,  pis.  2).— 
According  to  the  author  the  order  .Myxobacteriacea-,  established  and  named  by 
Thaxter,  is  not  a  definite  plant  group,  but  a  biological  association  similar  to  that 
recognized  in  lichens.  The  Myxobacteriacea?,  according  to  his  investigations,  are 
the  results  of  the  symbiotic  association  of  species  of  fungi  and  bacteria.  This  con- 
clusion is  arrived  at  as  a  result  of  a  study  of  many  of  the  forms  and  by  the  experi- 
mental evidence  furnished  from  the  cultivation  of  two  of  the  recognized  forms  in 
which  the  symbiotic  relationship  was  demonstrated. 

The  author  separates  a  number  of  the  so-called  species  into  their  components,  and 
most  of  them  are  described  as  new  species. 

Seed  and  Plant  Introduction,  Inventory  No.  10,  D.  (i.  Fairchild  (  U.  <S'. 
Dept.  Agr.,  Hunan  of  Plant  Industry  Bui.  66,  pp.  338). — This  inventory  of  seeds  and 
plants  imported  by  the  Department  for  experimental  purposes  covers  the  period 
from  September,  1900,  to  December,  1903,  and  includes  nearly  4,400  accession  num- 
bers. The  most  of  the  material  represented  in  the  list  was  secured  by  the  writer, 
but  in  addition  large  collections  were  obtained  by  a  number  of  the  Department 
agricultural  explorers  and  others.  In  addition  to  listing  the  different  accessions,  in 
many  instances  descriptive  notes  are  giveri  on  the  different  varieties. 

ZOOLOGY. 

The  biological  and  economic  significance  of  the  coloration  of  domestic 
animals,  L.  Adametz  {Oesterr.  Molk.  Ztg.,  11  (1004),  Nos.  17,  pp.  ,.'34-137;  18,  ]>p. 
249-251;  19,  pp.  263-265;  20,  pp.  275-278;  21,  pp.  289-291;  22,  pp.  303-30,',;  .../,  pp. 
317-320;  24,  pp.  332-334). — The  author  discusses  the  supposed  origin  of  coloration  of 
animals  and  the  effect  of  domestication  upon  these  colors.  Notes  are  presented  on 
melanism,  flavism,  stripes  and  spots  as  observed  in  domestic  animals,  albinism,  leu- 
cism,  the  effect  of  inbreeding  upon  coloration,  the  role  of  coloration  in  modern 
breeding  and  related  topics. 

As  a  result  of  the  author's  study  of  this  problem  it  is  concluded  that  the  color  of 
domesticated  animals  is  correlated  with  their  resisting  power,  with  the  character  of 
their  tissues,  and  especially  with  their  ability  to  take  care  of  themselves.  It  is 
argued  that  if  the  connection  between  the  constitution  of  domesticated  animals  and 
the  pigmentation  of  the  skin  and  hair  should  be  shown,  more  attention  must  be 
given  in  the  future  to  a  study  of  body  color. 

The  mammals  of  Great  Britain  and  Ireland,  J.  (i.  Millais  (London:  Long- 
mans,  GreenjSc  <'o.,  1904,  <'ol.  1,  pp.  XX  ■  365,  pis.  87). — The  purpose  of  the  present 
volume  is  to  deal  in  as  exhaustive  a  manner  as  possible  with  the  mammals  which  at 
present  inhabit  Great  Britain  and  Ireland,  together  with  brief  notes  on  prehistoric 
species.  The  mammals  belonging  to  this  region  are  classified  in  a  systematic  man- 
ner, excellent  illustrations  are  given  in  color  and  in  black  and  white,  and  detailed 
accounts  are  presented  of  the  life  history,  habits,  and  economic  relations  of  all  species 
discussed.  In  this  volume  attention  is  given  to  the  cheiroptera,  insectivora,  and 
carnivora. 

The  hamster  in  Belgium  from  1899  to  1904,  P.  Derwa  (  Hul.  Agr.  [Brussels], 
20  (1904),  No.  5,  pp.  945-961). — The  author  gives  a  description  of  the  hamster  and 
presents  notes  on  the  distribution  of  this  animal  111  various  parts  of  Europe.  Its 
habits  are  also  briefly  described.      Various  methods  have  been  tested  in  destroying 
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the  pest.  The  best  results,  however,  have  been  obtained  from  the  use  of  bisulphid 
of  carbon  according  to  a  method  proposed  by  Briest.  This  consists  simply  in  intro- 
ducing small  receptacles  resembling  cartridges  into  the  burrows  of  the  hamsters. 
The  receptacles  are  about  2  cm.  in  height  and  :!  cm.  in  diameter. 

Combating  animal  pests  by  means  of  micro-organisms,  K.  Koknauth  (  Ztschr. 
Landw.  Versuchsvh  Oesterr.,  7  I  1904),  No.  4,  />/>■  365-387  ).—  The  literature  of  this  sub- 
ject is  critically  discussed.  The  author  presents  a  digest  of  results  thus  far  obtained 
by  different  authors  in  combating  insects  and  injurious  mammals  by  means  of  patho- 
genic micro-organisms. 

Hypodermic  injections  of  Bacillus  typhimurium  in  the  control  of  field 
mice,  A.  Cugini  and  ('.  Manicardi  (Staz.  Sper.  Agr.  TtaL,  37  {inn',),  No.  /,  pp. 
5-14).— The  author  considers  that  there  are  only  2  effective  methods  for  combating 
iield  mice,  viz,  the  use  of  poison  and  destruction  by  means  of  infectious  disease. 

Experiments  were  made  in  the  inoculation  of  mice  which  were  subsequently  set 
free  in  order  to  carry  the  contagion  toother  mice.  Notes  are  given  on  the  results 
thus  obtained,  and  directions  are  presented  for  t lie  preparation  of  cultures  ami  the 
inoculation  of  captured  mice  so  as  to  spread  the  disease  most  effectively.  This 
method  of  controlling  held  mice  is  believed  to  satisfy  the  scientific,  practical,  and 
economic  requirements  of  a  successful  method. 

The  use  of  bacterial  cultures  in  destroying  rats  and  mice,  ('.  <  >.  Jensen 
(Maanedsskr.  Dyrlseger,  in  {1904),  No.  8,  pp.  271,  .'?.'). — Brief  notes  are  presented  on 
the  successful  use  of  bacterial  cultures  in  destroying  rats  and  mice.  Two  commer- 
cial products  containing  pathogenic  bacteria  have  been  prepared  under  the  names 
rat  in  and  ratinet. 

Prevention  of  damage  by  rats,  M.  Roberts  (Jour.  Jamaica  Agr.  Soc,  8  (  1904), 
No.  1 .',  />/>.  4'-'-,  49J)- — The  author  lias  suffered  considerable  loss  by  the  damage  due 
to  rats  attacking  half-grown  cocoa  pods.  The  usual  methods  of  destroying  these 
pests  by  traps  and  poison  proved  unsatisfactory.  Cultures  of  rat  virus  were  imported 
and  were  found  to  operate  very  successfully.  Directions  are  given  for  using  this 
virus. 

Report  of  the  commissioners  of  inland  fisheries  and  game  of  the  State  of 
Maine,  1904,  L.  T.  Carleton  et  al.  (Rpt.  Comrs.  Inland  Fisheries  and  Game,  Maine, 
1904,  pp.  88,  pis.  II,  fig.  1). — A  brief  account  is  presented  of  the  work  done  at  various 
fish  hatcheries  in  the  State. 

Deer  are  said  to  be  decreasing  in  numbers,  and  this  fact  is  attributed  to  over- 
destruction  by  hunters.  The  moose  also  appear  to  be  somewhat  fewer  in  numbers 
than  during  previous  years.  Caribou  are  almost  never  observed  in  Maine  at  present. 
An  account  is  given  of  the  license  system  for  hunting  in  Maine,  together  with  notes 
on  the  reported  cases  of  the  illegal  killing  of  the  moose  in  1904,  accidents  to  hunters, 
game-warden  service,  registered  guides,  and  recommendations  regarding  game  laws. 

A  brief  account  is  presented  of  the  economic  relations  to  agriculture  <>f  a  few  birds, 
including  the  ruffed  grouse  and  the  robin. 

Warning  against  trespass  on  the  Breton  Island  reservation,  J.  Wilson 
(fT.  S.  Dept.  Agr.,  Biological  Survey  drc.  45,  p.  1). — This  is  a  notice  of  an  order  by 
the  President  setting  aside  Breton  Island  as  a  game  preserve,  and  forbidding  hunt- 
ing <>r  the  collection  of  eggs  in  that  island. 

Report  on  scientific  work  in  the  natural  history  of  vermes  in  the  year 
1900,  von  Linstow  kt  al.  (Arch.  Naturgesch.,  63  (1904),  II,  No.  3,  pp.  506). — A 
classified  bibliography  with  brief  abstracts  of  the  more  important  literature  relating 
to  different  groups  of  vermes,  bryozoa,  tunicates,  brachiopods,  rotifers,  echinoderms, 
and  sponges. 

The  birds  of  North  and  Middle  America,  III,  R.  Ridgway  (Smithsn.  Tnst., 
U.  S.  Nat.  Ma*.  Bui.  50,  V.><>',,  />/.  S,  pp.  XX  801,  pis.  19). — This  constitutes  the 
continuation  of  the  author's  monograph  of  the  birds  of   North  and  Middle  America, 
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including  a  detailed  discussion  of  species  belonging  to  the  following  families:  Mota- 
cillidae,  Hirundinidse,  A.mpelidae,  Ptilogonatidse,  Dulidse,  Vireonidae,  Laniidse, 
Corvidse,  Paridse,  Sittidae,  Certhiidse,  Troglodytidse,  Cinclidae,  Chamseidse,  and 
Sylviidae. 

Birds  of  New  Jersey,  S.  R.  Morse  (Ann.  Rpt.  New  Jersey  State  Mug.,  190S,  pp. 
29  188,  pis.  44)- — This  is  a  general  account  of  bird  life  in  New  Jersey  in  which  all  of 

the  species  known  t -cue  in  the  State  are  listed  and  described   and    notes  are  given 

on  the  habits  wit  b  especial  reference  to  their  economic  importance.  The  destruction 
of  birds  is  briefly  discussed  and  notes  are  given  on  the  migration  and  the  causes  of 
this  phenomenon.  In  addition  to  detailed  descriptive  notes  on  numerous  species  a 
copy  is  given  of  a  New  Jersey  law  for  the  protection  of  birds. 

Saskatchewan  birds,  II.  T.  Congdon  (  Trans:  Wisconsin  Ann!.  Set.,  Arts  and  Let- 
ters, 14  (1903),  pt.  .',  pp.  569-620,  pis.  8).  -The  observations  reported  in  lids  article 
were  made  largely  during  the  spring  and  summer  of  L902  during  the  tour  of  col- 
lection and  study  in  the  Saskatchewan  region.  Detailed  notes  are  given  on  the 
occurrence,  distribution,  habits,  and  economic  relations  of  various  species  of  birds 
observed  in  that  region. 

The  economic  value  of  our  native  birds,  H.  A.  Surface  (  Pennsylvania  lh  pi. 
Agv.,  Zool.  Quart.  /In/.,  j  ( 1904),  No.  .'.  />/>.  37-48,  figs.  ..'). — Brief  notes  are  given  on 
the  leedinu'  habits  of  cuckoos. 

Directions  for  collecting  birds'  stomachs,  C.  II.  Merriam  (V.  S.  Dipt.  A<p\, 
Biological  Survey  ('ire  //(J,  p.  1). — Brief  directions  for  collecting  and  shipping  birds' 
stomachs  to  the  Department  for  examination  relative  to  their  food  content. 

Protection  of  seed  against  crows  {.lour.  Bd.  Agr.  [London],  11  |  1904),  No.  9, 
pp.  544,  545). — Brief  notes  are  given  regarding  beneficial  results  obtained  in  Europe 
from  the  treatment  of  seed  wheat  with  mixtures  of  coal  tar,  petroleum,  carbolic  acid, 
and  other  substances  which  render  the  seed  unpalatable  to  crows. 

METEOROLOGY  CLIMATOLOGY. 

The  evolution  of  climate,  M.  Manson  (Science,  n.  ser.,  20  {1904),  No.  519,  pp. 
SOI,  802). — A  paper  read  before  the  Philosophical  Society  of  Washington,  in  which 
"in  opposition  to  the  modern  views  which  attribute  geological  climate  to  solar  con- 
trol and  the  glacial  epoch  to  astronomical  causes,  the  author  emphasizes  the  influ- 
ence of  the  dense  aqueous  atmosphere  which  must  have  surrounded  the  earth  in 
early  times,  and  the  change  that  occurred  when  the  sun's  rays  could  reach  the  surface. 
The  ice-age  was  a  transition  period  between  the  long  periods  of  earth-controlled  and 
sun-controlled  surface  temperature." 

Meteorological  observations,  J.  E.  Ostrander  and  <i.  W.  Patch  (Massachusetts 
Shi.  Mil.  Huh.  193,  194.  pp.  4  each). — Summaries  of  observations  on  pressure,  tem- 
perature, humidity,  precipitation,  wind,  sunshine,  cloudiness,  and  casual  phenomena 
during  January  and  February,  1905.  The  data  are  briefly  discussed  in  general  notes 
on  the  weather  of  each  month. 

Meteorological  report,  1902-3,  1903-4  (New  Hampshire  Shi.  Rpt.  1904,  pp. 
265-316). — Daily,  monthly,  and  annual  summaries  of  observations  at  Durham,  N. 
II.,  on  pressure,  temperature,  precipitation,  direction  of  wind,  cloudiness,  etc.,  for 
the  period  from  July,  1902,  to  June,  1904,  inclusive.  The  mean  temperature  of  the 
year  ended  June  .'!0,  1904,  was  42.7°  F.  (for  the  9  years  ended  on  that  date  45°), 
precipitation  4(>.9K  in.  (9  years  45.62),  snow  77.1  in.  (9  years  58.5),  number  of  rainy 
days  SI  (9  years  98),  cloudy  days  125,  prevailing  direction  of  the  wind  NW. 

Meteorological  summary,  1903-4  (New  Hampshire  Sta.  Bui.  115,  />.  177). — The 
detailed  report  from  which  this  summary  is  taken  is  noted  above. 

Meteorology,  0.  B.  Ridgaway  ( Wyoming  Sin.  Rpt.  1904,  />/>■  4U4-). — A  sum- 
mary of  observations  at   Laramie,  Wyo.,  on  temperature,  relative  humidity,  dew- 
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point,  atmospheric  pressure,  precipitation,  evaporation,  ;ui<l  direction  ami  velocity 
of  the  wind  during  the  year  1903. 

Weather  conditions  at  Manor  Farm,  Garforth,  E.  P.  Kaye  |  Univ.  /,.<</.<  ,n,<l 
Yorkshin  Council  Agr.  Education,  [Pamphlet]  /'•"<.  1904,  pp.  10-13,  charts  2).  \  sum- 
mary <>i'  tin-  weather  conditions  during  each  month  of  the  year  ended  September  30, 
1904. 

Meteorological  and  river  observations,  (  Kidturtechniker,  ,"  1904),  No.  ',.  pp. 
316-332). — A  summary  of  observations al  a  number  of  different  places  in  Schleswig 
during  June  to  August,  1904,  ami  measurements  of  the  height  of  the  Oder  ami  Neisse 
during  the  months  of  .Ian nary  to  June,  1904. 

Report  of  the  work  of  the  station  of  agricultural  climatology  at  Juvisy 
during  1903,  ( '.  Flammarion  I  /.'«/.  Mens.  Off.  Renseignements  Agr.,  3  I  1904),  No.  //, 
pp.  1326-1339,  figs.  7).— This  report  contains  a  tabular  and  diagrammatic  record  of 
the  temperature  of  the  air  during  each  day  ami  month  of  1903  and  of  the  average 
annual  ami  seasonal  temperatures  from  1885  to  1903;  observations  on  barometric  pres- 
sure, humidity,  cloudiness,  rainfall,  direction  of  the  wind,  hours  of  sunshine,  and 
solar  radiation;  a  comparison  of  the  monthly  temperatures  of  the  air  with  those  of 
the  water  in  two  wells;  and  notes  on  the  shedding  and  renewing  of  leaves.  The 
meteorological  conditions  during  1903  were  as  a  rule  normal. 

Radiation  and  terrestrial  temperature,  < '.  <J.  Abbot  [Science,  n.  ser.,  20  I  1904), 
A'".  519,  pp.  802,  80S).  This  paper,  which  was  read  before  the  Philosophical  Society 
of  Washington,  discusses  " the  substantia]  equilibrium  of  temperature  of  the  earth, 
and  consequent  equality  of  solar  radiation  absorbed  in  and  about  the  earth  to  that 
emitted  from  and  about  the  earth  to  space." 

The  diurnal  and  annual  periods  of  temperature,  humidity,  and  wind  velocity 
up  to  four  kilometers  in  the  free  air,  and  the  average  vertical  gradients  of 
these  elements  at  Blue  Hill,  II.  II.  Clayton  [Ann.  Aslron.  Obs.  Harvard  College, 
58  {1904),  pt.  1:  abs.  in  Science,  n.  ser.,  .' i  {1905),  No.  533,  />/>.  433-435).  This  is  a 
summary  of  results  of  observations  by  means  of  kite.- at  the  Blue  Hill  Observatory, 
with  the  principal  conclusions  drawn  from  this  work. 

The  absorption  of  light  by  the  atmosphere,  A.  Bemporod  {Zur  Theory  der 
Extinktion  det  Lichtes  in  der  Erdatmosphdre.  Mill.  Grossh.  SternivarU  ;"  Heidelberg, 
pp.  78;  rev.  in  Nature  [London],  :i  {1905),  No.  1843,  />/>.  f02,  $03). 

WATER     SOILS. 

The  purification  of  drinking  water  by  electrical  methods,  I..  <  Ierard  |  Jimr. 
Soc.  Cent.  Agr.  Belg.,  52  \  1905  \,  No.  3,  pp.  87-97  I.  -The  various  methods  of  purifica- 
tion of  drinking  water  by  means  of  ozone  produced  by  electrical  means  are  described 
and  their  efficiency  discussed. 

Water  resources  of  the  Philadelphia  district,  Florence  Bascom  i  U.  S.  Geol. 
Survey,  Water-Supply  and  Trrig.  Paper  No.  106,  pp.  75,  pis.  4,  figs.  3). — "The  paper 
presents  a  summary  of  the  knowledge  of  the  water  resources  of  Philadelphia  and 
vicinity,  including  both  surface  and  underground  waters.  In  the  discussion  of  the 
former  a  considerable  number  of  data  which  have  appeared  in  scattered  and  inacces- 
sible publications  are  brought  together  and  presented  with  the  new  material.  The 
facts  relating  to  underground  waters  are  largely  new  and  are  the  result  of  a  personal 
canvass  of  the  region." 

Quality  of  water  in  the  Susquehanna  River  drainage  basin,  M.  ().  Leigh- 
ton  (  U.  S.  Geol.  Survey,  Water-Supply  and  Trrig.  Paper  A'".  108,  pp.  76,  pis.  4, figs.  7). — 
"In  this  paper  is  presented  a  brief  introductory  chapter  on  the  physiographic 
features  of  the  Susquehanna  basin,  by  G.  B.  Hollister,  which  is  followed  by  a 
detailed  discussion  of  the  population  and  industries  in  New  York.  Numerous  analyt- 
ical report-  are  presented  which  dmw  the  character  of  the  unpolluted  waters:  in  the 
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main  stream  ami  its  various  tributaries,  and  the  effects  which  have  been  produced 
by  industrial  and  domestic  pollution. 

"Of  special  importance  are  the  statements  concerning  the  effect  <>f  mine  wastes. 
It  is  shown  that  such  wastes  are  not  without  their  beneficial  effects,  especially  in 
those  parts  of  the  river  which  have  been  set  aside  as  areas  for  sewage  disposal.  The 
discussion  of  this  matter,  together  with  the  consideration  of  the  amount  of  mine 
wastes  discharged  into  Susquehanna  River,  is  one  of  the  important  features  of  the 
paper." 

The  amounts  of  nitrogen  as  ammonia  and  as  nitric  acid,  and  of  chlorin 
in  the  rainwater  collected  at  Rothamsted,  N.  11.  J.  Miller  (J'ror.  Chem.  Soc. 
|  London],  18  (  1902),  No.  250, pp.  88,  89';  abs.  in  <  'entbl.  Agr.  <  'hem.,  34  (  1905) ,  No.  1,  pp. 
/,  .').-"  Results  of  monthly  determinations  of  nitrogen  as  ammonia  and  as  nitrates 
in  the  rainwater  collected  during  13  harvest  years  (September,  L888,  to  August, 
1901  )  at  Rothamsted,  showed  that  the  total  nitrogen  in  these  forms  varied  from  3.31 
lhs.  to  4.4.'!  lbs.  per  acre  per  annum,"  the  average  for  the  year  being  3.84  lbs.  "Of 
the  total  nitrogen  70  per  cent  was  present  as  ammonia  and  30  per  cent  as  nitrates. 
During  the  summer  months  there  was  an  increased  production  of  ammonia,  whilst 
the  amount  of  nitric  nitrogen  (per  acre)  was  nearly  the  same  in  summer  as  in 
winter." 

The  results  of  monthly  determinations  of  chlorin  during  24  years  show  that  "  the 
yearly  amounts  of  chlorin  in  the  rain  vary  considerably  (maximum  21.19,  minimum 
10.32  lbs.  per  acre).  The  variations  depend  lesson  the  total  rainfall  for  the  year 
than  on  the  amount  of  rain  during  the  winter  months.  The  rain  falling  at  Rotham- 
sted supplies  not  only  sufficient  chlorin,  hut  also  enough  sulphuric  acid  for  the 
requirements  of  most  crops." 

The  amounts  of  nitrogen,  as  nitrates,  and  chlorin  in  the  drainage  through 
uncropped  and  unmanured  land,  N.  H.  J.  Miller  (Proc.  Chew.  Soc.  [London], 
18  {1902),  No.  250,  pp.  89,  90;  abs.  in  Centbl.  Agr.  Chem.,  34  (190.5),  No.  1,  pp.  65, 
66). — The  results  of  studies  on  this  subject  are  thus  summarized  by  the  author: 

"The  percolation  through  the  20,  40,  and  00  in.  of  soil  in  the  three  Barnfield  drain 
gages  amounted  during  24  harvest  years  (September,  1877,  to  August,  1901)  to  14.:!0, 
15.30,  and  14.41  in.  per  annum,  being  50,  53.2,  and  50.1  per  cent,  respectively,  of  the 
rainfall  for  the  same  period.  The  maximum  and  minimum  drainage  occur  in  Novem- 
ber and  June. 

"The  average  loss  of  nitrogen,  as  nitrates,  in  the  drainage  is  more  than  30  lhs.  per 
acre  per  annum,  and  about  half  of  this  loss  takes  place  during  October,  November, 
and  December.  The  yearly  losses  of  nitrogen  differ  widely,  according  to  the  amount 
and  distribution  of  the  rain  and  drainage.  This  makes  it  difficult  to  form  a  decided 
opinion  as  to  whether  nitrification  is  less  active  at  the  present  time  than  in  earlier 
years.  A  very  decided  falling  off  is  perhaps  not  to  be  expected  in  the  near  future. 
The  sod  of  the  20-in.  gage  is  estimated  to  have  contained,  in  1870,  as  much  as  6,000 
lbs.  of  nitrogen  per  acre,  and  of  this  amount  only  about  15  per  cent  has  been  found 
in  the  drainage;  in  the  case  of  the  60-in.  gage,  the  estimated  loss  is  only  6.5  per  cent 
of  the  total  initial  nitrogen  of  the  soil,  in  addition  to  loss  of  nitrogen,  there  is, 
however,  a  considerable  loss  of  lime,  amounting  to  11  lbs.  per  acre  (or  about  20  lhs. 
of  calcium  carbonate)  per  inch  of  drainage,  and  this  loss  may,  as  time  goes  on,  be 
expected  to  influence  the  changes  in  the  organic  matter  of  the  soils. 

"The  average  yearly  amounts  of  chlorin  per  acre  in  the  drainage  is  very  similar 
to  the  amount  found  in  the  rain,  but  wide  differences  occur  in  some  individual  years. 
In  the  24  years  during  which  the  chlorin  has  been  determined,  the  soils  of  the  20-in. 
and  40-in.  gages  have  received  from  the  rain  7  and  14.4  lbs.  of  chlorin  per  acre  in 
excess  of  the  amounts  lost  in  drainage.     The40-in.  gage  has  lost  17.5  lbs.  of  chlorin." 

Contribution  to  the  solution  of  the  question  of  the  relation  of  the  water 
content  of  the  soil  to  the  water  requirements  of  plants,  C.  von  Seeliiorst  and 
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Fresenius  (Jour.  Lamlir.,  52  i  1904),  No.  },  pp.  S55-S93;  abs.  in  Chem.  Centbl.,  1905, 
/,  No.  2,  i>.  115). — The  water  requirements  of  oats,  beets,  and  clover  were  studied  in 
large  vegetation  boxes,  a  record  being  kept  of  the  precipitation,  drainage  water, 
fluctuations  of  weight  of  the  boxes  (evaporation),  and  temperature  of  air  ami  rain- 
fall from  April,  1002,  to  March,  1903,  inclusive.  The  fertilizing  matter  (sulphuric 
acid,  nitric  acid,  phosphoric  acid,  lime,  magnesia,  and  potash)  removed  in  the 
drainage  water  was  also  determined.  Detailed  data  are  reported  and  summarized, 
but  no  general  conclusions  are  drawn. 

Soils,  E.  Ramann  (  Bodenkunde.  Berlin:  ./"/ins  Springer,  wo:,,  /,/,.  All  I  431). — 
The  second  revised  and  enlarged  edition  of  this  work,  which  first  appeared  in  1895. 
The  main  subdivisions  of  the  hook  are  soil  constituents,  weathering,  the  most  impor- 
tant rocks  and  minerals  and  their  decomposition,  soil  organisms,  organic  residues  of  the 
soil,  chemistry  of  soils,  physics  of  soils,  soil  covering,  physiography  of  soils,  mapping 
of  soils,  principal  soil  types,  climatic  soil  zones,  and  relation  of  soils  and  plant,  life. 

Judging  the  more  important  physical  properties  of  soils  on  the  basis  of 
mechanical  analysis,  J.  Hazard  (  Landw.  Vers.  Slat.,  60  ( 1904),  Nos.  5-6,  )>/>.  449- 
474,. fi'j-  1;  abs.  hi  Chem.  Centbl.,  1905,  I,  No.  4,  p.  291).—  Using  the  results  of  350 
examinations  of  soils  made  by  methods  described  in  a  previous  publication  (E.  S. 
R.,  12,  p.  1023),  the  author  attempts  to  trace  the  relation  between  tin-  size  and  phys- 
ical character  of  the  particles  and  the  productiveness  of  a  soil. 

The  principal  conclusions  reached  are  that  the  soil  skeleton  (particles  20  to  0.15 
nun.  in  diameter)  of  sand  and  loam  soils  is  of  little  importance  as  affecting  water 
capacity  and  capillarity;  the  particles  less  than  o. ol  mm.  in  diameter  separated  by 
the  Schone  apparatus  from  clay  and  humus  soils  are  not  alone  responsible  for  the 
productiveness  of  such  soils,  the  latter  being  favorably  influenced  also  by  the  silt 
(0.01  to  0.05  mm.  in  diameter),  sand  (0.15  mm.),  and  the  capillary  spaces  due  to 
coarser  particles.  Coarse  sharp-angled  rock  fragments  (20  mm.  in  diameter)  increase 
the  water  capacity  and  cultural  value  of  soils  so  long  as  they  do  not  exceed  one- 
fourth  of  the  air-dry  weight  of  the  soil;  rounded  stones  produce  like  results  so  long 
as  they  do  not  exceed  one-eighth  of  the  air-dry  weight  of  the  soil. 

The  most  important  constituents  to  be  determined  by  mechanical  analysis  are 
stones  and  pebbles  (over  20  mm.  in  diameter),  gravel  and  sand  (2.0  to  0.15  mm.  in 
diameter),  particles  less  than  0.15  mm.  in  diameter,  and,  when  necessary,  the  tine 
sand  (0.15  to  0.05  mm. ).  The  cementing  power  may  be  determined  with  satisfactory 
accuracy  by  allowing  a  weight  to  fall  on  dried  briquettes  of  the  soil.  The  amount  of 
easily  determined  iron  compounds  gives  a  measure  of  the  permeability  of  the  subsoil. 
In  the  chemical  determination  of  the  lime  requirements  of  the  soil,  account  must  be 
taken  of  lime  aggregates  due  to  previous  liming  which  may  occur  in  the  unsieved 
soil. 

The  available  plant  food  in  soils,  II.  Ingle  (Jour.  Chun.  Soc.  [London],  S7 
(190')),  No.  507,  pp.  43-55,  jigs.  2). — Pot  experiments  during  1001  and  1002  with  bar- 
ley, turnips,  and  horse  beans  on  soil  from  the  (iarforth  Experimental  Farm  extracted 
for  7  days  with  1  per  cent  citric  acid,  as  in  Dyer's  method,  are  reported.  Experi- 
ments were  also  made  with  the  original  soil,  water-washed  soil,  and  extracted  soil  with 
lime,  lime  and  potash,  lime  and  phosphate,  and  lime,  potash,  and  phosphate.  The 
citric-acid  soluble  plant  food  in  the  soil,  and  the  yield  and  the  potash,  phosphoric 
acid,  and  silica  content  of  the  whole  plants  and  of  the  straw  and  seed  are  reported. 

"The  general  conclusion  to  be  drawn  from  the  results  of  this  investigation  is  that, 
whilst  Dyer's  method  affords  a  satisfactory  means  of  measuring  the  relative  amounts 
of  available  plant  food  in  two  soils  at  a  given  time,  it  may  not  accurately  gage  their 
relative  fertility,  inasmuch  as  it  leaves  undetermined  the  relative  rapidity  with  which 
the  available  plant  food  is  renewed  by  the  processes  of  weathering  and  decay.  How- 
ever, under  similar  climatic  conditions,  the  rate  will  probably  be  approximately  the 
same  for  most  soiis. 
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"The  met  I  mil,  therefore,  should  be  of  great  value  in  comparing  soils,  the  conditions 
of  which  as  to  climate,  etc.,  are  similar.  But  its  indications  might  lead  to  erroneous 
views  as  tn  the  relative  fertility  of  soils  from  tropical  countries  \\  hen  compared  with 
those  in  temperate  climates,  since  in  the  former  a  smaller  amount  of  available  plant 
food  in  the  soil,  if  renewed  more  rapidly,  as  it  probably  is,  might  furnish  to  the 
plants  an  actually  greater  quantity  of  nutriment  than  would  be  yielded  by  a  soil  con- 
taining a  considerably  larger  amount  of  available  food,  but  in  which  the  processes  by 
which  the  unavailable  become  available  went  on  more  slowly. 

"( )f  the  probable  truth  of  these  conclusions  the  writer,  from  a  comparison  of  his 
analyses  of  the  soils  of  the  Transvaal  with  those  of  English  soils,  is  fully  persuaded, 
although  he  fully  realizes  the  favoring  influences  of  abundant  sunshine  and  high 
temperature  which  affect  the  growth  of  plants  in  South  Africa,  and  which  help  to 
explain  the  fact  that  luxuriant  crops  are  yielded  by  soils  which,  on  analysis,  appear 
to  be  extremely  deficient  in  plant  food." 

The  analysis  of  the  soil  by  means  of  the  plant,  A.  D.  Hall  {Jour.  Ayr. 
Sri.,  1  (1905),  No.  1,  pp.  (15-88). — This  is  a  detailed  account  of  observations  which 
have  beeii  briefly  noted  from  another  source  (E.  S.  R.,  IB,  p.  552). 

A  contribution  to  the  devising  of  a  method  of  determining  the  fertilizer 
requirements  of  soils  by  means  of  plant  analysis,  J.  Hanamann  (Ztschr.  Landw. 
Versuchsw.  Oesterr.,  7  {1904),  No.  11,  pp.  805-818). — A  series  of  pot  cultures  with 
barley,  conducted  according  to  the  Helmkampf  method,  is  reported,  and  the  bearing 
of  the  results  on  the  accuracy  of  this  method  of  determining  the  fertilizer  require- 
ments of  soils  is  discussed.  Ash  analyses  of  the  above-ground  parts  of  the  crops  are 
reported,  and  with  analyses  of  the  seed  and  soil  are  used  in  calculations  of  the  bal- 
ance of  the  fertilizing  constituents.  The  results  indicate  that  at  least  in  ease  of 
barley  the  analysis  of  the  straw  will  give  a  reliable  indication  of  the  fertilizer 
requirements  of  the  soil. 

Soil  inoculation  {Jour.  Bd.  Agr.  [London],  11  (1905),  No.  11,  pp.  669-67  3). — A  brief 
account  is  given  of  methods  of  using  the  pure  cultures  made  by  Hiltnerand  by  G.  T. 
Moore  of  this  Department. 

Nutrition  of  micro-organisms.  The  bacterial  population  of  the  soil, 
L.  Grandeau  {Jour.  Agr.  Prat.,  n.  ser.,  9  (  t905),  No.  8,  pp.  237-239). — A  brief  sum- 
mary of  investigations  by  Duclaux,  Fraenkel,  Hold  (E.  S.  R.,  16,  p.  553),  and  others 
relating  to  the  conditions  favoring  the  development  of  micro-organisms  in  the  soil. 

Nitrogen  collecting  bacteria,  fallow,  and  exhaustive  culture,  T.  Pfeiffbr 
(.1////.  Landw.  Trust.  Univ.  Breslau,  3  (1!>04),  Xo.  1,  pp.  93-145). — This  is  a  study  of 
the  organisms  of  the  soil  which  tix  free  nitrogen  without  association  with  leguminous 
plants,  and  of  the  relation  they  bear  to  soil  fertility  under  different  conditions  of 
fallow  and  exhaustive  culture.  The  results  clearly  confirm  those  of  Rerthelot  in 
showing  the  existence  and  activity  of  such  organisms.  The  exact  agricultural 
importance  of  these  organisms  is,  however,  not  definitely  known,  it  is  shown  that 
the  nitrogen  supply  of  the  soil  is  under  favorable  conditions  so  slowly  utilized  that 
exhaustion  is  noted  only  after  many  years,  and  mi  rich  soils  is  scarcely  noticeable 
from  year  to  year.  Thorough  aeration  of  the  soil  promotes  the  activity  of  the  soil 
organisms  and  hastens  the  exhaustion  of  the  nitrogen  supply. 

( )n  bare  fallow  a  large  part  of  the  nitrogen  rendered  soluble  goes  into  the  drainage 
water  and  is  lost.  Fallow  is  in  all  cases  an  extreme  form  of  soil  robbery  as  regards 
nitrogen,  and  its  disadvantage  in  this  respect  is  not  compensated  for  by  other  minor 
advantages  in  improving  physical  condition,  etc.,  which  it  possesses.  Such  soil 
robbery  is  not  fully  made  good  by  the  application  of  ammonium  salts  and  nitrate  of 
soda.  Barnyard  manure  appears  to  be  the  best  means  of  restoring  the  fertility  of 
soils  run  down  by  exhaustive  culture. 

On  the  treatment  of  soils  with  ether,  carbon  bisulphid,  chloroform, 
benzol,  and  hydrogen  peroxid,   and  its  effect  on  the   growth  of  plants,  F. 
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Nobbe  and  L.  Richter  (Landw.  Vers.  Stat.,  60  (1904),  No.  5-6,  pp.  488-448). — Ether 
and  hydrogen  peroxid  applied  to  soils  on  which  peas  were  grown  failed  to  sterilize 
the  soil  and  increased  the  yield  of  peas,  the  increase  in  case  of  ether  emulsion  being 
41.5  per  cent, 

Oats  on  soils  treated  with  ether,  benzene,  carbon  bisulphid,  and  chloroform  gave 
larger  yields  and  assimilated  inure  ash  and  nitrogen  than  on  soils  not  so  treated,  the 
effect  extending  to  the  second  crop. 

The  soils  apparently  underwent  no  change  and  the  results  are  attributed  to  the 
direct  stimulating  effects  of  the  substances  applied  or  of  the  products  of  their 
decomposition. 

Syllabus  of  illustrated  lecture  on  acid  soils,  H.  J.  Wheeler  (  U.  S.  /></>/.  Agr., 
Office  of  Experiment  Stations,  Farmers  Inst.  Lectures,  pp.  28). — This  lecture  deals 
briefly  with  distribution  of  acid  soils,  tests  for  acid  soils,  correctives  tor  acidity  in  soils, 
poisonous  effects  of  sulphate  of  ammonia  on  acid  soils,  relation  of  acidity  to  produc- 
tiveness, availability  of  nitrogen  as  affected  by  acidity,  relation  of  acidity  to  potato 
scab  and  other  plant  diseases,  methods  of  applying  lime  to  acid  soils,  effect  of  acidity 
on  phosphates  in  the  soil,  and  relation  of  different  plants  to  soil  acidity. 

On  the  humus  acids  of  gray  sand  (Bleisand)  and  brown  sandstone  (Ort- 
stein),  A.  Mayer  (Landw.  Vers.  Stat.,  60  (1904),  No.  5-6,  pp.  475-480).— The  humic 
acids  of  the  "ortstein"  contain  less  carbon  than  those  of  the  "bleisand."  It  is  sug- 
gested that  the  humic  acids  of  the  latter  are  oxidized  in  the  presence  of  ferric  oxid 
and  dissolve  as  ferrous  salts  of  oxyhumic  acids  which  are  afterward  oxidized  in  the 
subsoil  to  insoluble  ferric  salts. 

Investigations  on  the  black  soils  of  the  Legienen  Estate,  Rbssel,  East 
Prussia,  E.  Blanck  (Landw.  Vers.  Stat.,  60  (1904),  No.  5-6,  pp.  407-418). — Complete 
chemical  and  mechanical  analyses  of  several  samples  are  reported.  These  soils  con- 
tained much  less  humus  than  the  black  soils  of  Russia. 

Second  annual  report  of  the  Reclamation  Service  [U.  S.  Geological  Sur- 
vey], 1902-3,  F.  II.  Newell  ( U.  S.  House  Representatives,  58  Cong.,  .'.  Session,  Doe. 
44,  pp.  ,r>,r>0,  pl§.  69,  jigs.  56). — This  is  a  continuation  of  the  first  annual  report,  the 
statements  in  which  are  here  supplemented  by  an  account  of  results  obtained  during 
the  field  season  of  1903. 

Detailed  descriptions  arranged  in  alphabetical  order  by  States  and  Territories  are 
given  of  the  field  operations.  Projects  under  consideration  or  actually  undertaken  in 
Arizona,  California,  Colorado,  Idaho,  Kansas,  Montana,  Nebraska,  Nevada,  New 
Mexico,  North  Dakota,  Oklahoma,  Oregon,  South  Dakota,  Utah,  Washington,  and 
Wyoming  are  discussed.  The  aggregate  fund  available  at  the  end  of  the  fiscal  year 
1903  for  the  reclamation  work  from  sales  of  public  lands,  fees,  commissions,  etc.,  is 
stated  to  have  been  $16,191,836.34. 

The  soil  and  the  geological  history  of  Morocco,  S.  Meunier  (Rev.  Sci.  [Paris], 
5.  ser.,  3  (1905),  Nos.  9,  pp.  257-259;  10,  pp.  296-303).— -A  general  account. 
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Exact  methods  of  conducting  field  experiments  with  fertilizers,  and  vari- 
ous questions  relating  to  the  use  of  nitrate  of  soda  and  ammonium  salts  as 
fertilizers,  P.  Wagner  et  al.  (Mitt.  Ver.  Deut.  Landw.  Vers.  Stat.,  1904,  No.  2,  pp. 
IV  I  95,  figs.  2). — The  exact  method  of  making  field  experiments  with  fertilizers, 
especially  as  developed  by  Wagner  at  Darmstadt,  is  described  in  detail,  and  experi- 
ments by  the  method  on  barley,  oats,  winter  wheat,  winter  rye,  potatoes,  sugar  beets, 
and  fodder  beets  to  determine  the  relative  value  as  fertilizers  of  ammonium  sulphate 
and  sodium  nitrate  are  reported  and  the  results  discussed  in  their  scientific  and  prac- 
tical bearings. 
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The  general  conclusions  reached  are  that  under  favorable  conditions  the  nitrogen 
of  ammonium  sulphate  is  rapidly  ((inverted  into  nitric  acid  in  the  soil.  The  condi- 
tions favoring  this  change  are  a  certain  degree  of  warmth  and  aeration,  a  very  high 
dilution  of  the  ammonia  solution,  and  a  high  lime  content,  the  temperature  being 
the  most  important  factor.  As  a  rule  it  is  not  necessary  to  take  special  precautions 
to  promote  the  formation  of  nitrates.  If  soils  are  acid,  however,  applications  of  lime 
are  necessary  in  order  to  promote  the  unhampered  action  of  the  ammonium  salts. 

The  experiments  recorded  indicate  that  of  100  parts  of  ammoniacal  nitrogen  applied 
to  the  soil  93  parts  are  obtained  as  nitric  nitrogen.  Taking  the  utilization  of  nitric 
nitrogen  by  plants  grown  in  pots  as  100,  the  utilization  of  ammoniacal  nitrogen  was 
94.  Lower  results  were  obtained  in  field  experiments,  the  comparative  figure  for 
ammoniacal  nitrogen  being  70  instead  of  94.  This  loss  in  efficiency  of  the  ammoniacal 
nitrogen  is  attributed  to  loss  of  ammonia  by  evaporation,  such  loss  being  especially 
high  in  case  of  soils  rich  in  calcium  carbonate. 

It  thus  appears  that  calcium  carbonate,  while  favoring  nitrification,  is  at  the  same 
time  a  possible  source  of  loss  of  nitrogen.  This  explains  the  fact  observed  by  War- 
ington,  Deherain,  Giustiniani,  and  others,  that  sdils  poor  in  lime  generally  show  a 
better  utilization  of  ammoniacal  nitrogen  than  those  rich  in  lime.  The  smallest  com- 
parative effect  of  ammoniacal  nitrogen  was  observed  in  the  case  of  beets.  Rye,  oats, 
barley,  and  especially  potatoes  were  much  more  benefited  by  applications  of  ammo- 
nium salts  than  sugar  beets  and  fodder  beets. 

Cooperative  experiments  with  mineral  fertilizers  on  clover,  ().  Gorbatovskj 
(Bibliotek.  Khozyain,  1904,  Apr.,  pp.  84-97;  <iox.  in  Zhur.  Opuitn.  Agron.  [i2«ss.  Jour. 
Expt.  Landw.'],  5  {1904),  No.  3,  p.  390).— On  12  estates  in  the  Government  of  Smo- 
lensk cooperative  experiments  were  conducted  with  kainit  alone  as  a  top-dressing, 
with  kainit  and  superphosphate,  and  with  gypsum.  All  soils  were  clayey.  All  the 
fertilizers  exerted  a  very  marked  action  on  the  yield,  the  order  of  effectiveness 
being  on  an  average  (1)  kainit  plus  superphosphate,  ('2)  kainit,  and  (.">)  gypsum. 
In  some  cases,  however,  the  gypsum  acted  more  strongly  than  kainit,  namely,  on 
naturally  fertile  soil. — p.  fireman. 

Defecation  residue  as  a  fertilizer.  Field  experiments,  (i.  S.  Likhovitzer 
(Zap.  Otdyel.  Imp.  Russ.  Tech.  6bsh.  Sveklosakh.  Prom.,  1904,  No.  2,  pp.  127-152;  abs. 
in  Zhur.  Opuitn.  Agron.  [Hit™.  Jour.  Expt.  Landw.],  5  (1904),  No.  .>',  p.  392). — On  the 
basis  of  field  experiments  and  of  a  survey  of  the  literature,  the  author  arrives  at  the 
conclusion  that  the  defecation  residue  obtained  in  purification  of  sugar-beet  juices 
increases  the  yield  of  beets  on  heavy  soils  and  enhances  the  action  of  superphos- 
phate and  nitrate.  In  some  cases  the  defecation  residue  may  reduce  the  action  of 
superphosphate,  probably  transforming  its  phosphoric  acid  into  difficultly  soluble 
compounds. — p.  fireman. 

Fertilizer  experiments  with  sulphate  of  ammonia,  H.  Bachmann  ( Dint. 
Landw.  Prexse,  32  (1905),  Nos.  12,  pp.  92-94,  figs.  3;  18,  p.  101,  figs.  3). — Experiments 
by  farmers  during  1904  on  loam  and  sandy  soils  with  wheat,  rye,  oats,  and  kohl- 
rabi are  reported.  Sulphate  of  ammonia  was  used  in  varying  amounts  in  connection 
with  varying  proportions  of  Thomas  slag  and  40  per  cent  potash  salt. 

Judging  from  the  way  in  which  the  results  are  reported,  the  sulphate  of  ammonia 
was  in  no  case  used  alone  or  with  an  unvarying  basal  fertilizer.  The  results,  there- 
fore, do  not  furnish  a  basis  for  definite  conclusions  as  to  the  actual  effect  of  the 
sulphate  of  ammonia  as  distinct  from  that  of  the  other  fertilizers  with  which  it 
was  used. 

Culture  experiments  with  "N"  fertilizer  in  the  year  1904,  F.  von  Lepel 
(MM.  Dent.  Landw.  Gesell.,  20  (1905),  No.  6,  pp.  29-32). — This  name  is  applied  to 
the  mixture  of  nitrates  and  nitrites  obtained  by  neutralizing  the  mixture  of  nitric 
and  nitrous  acid  produced  by  oxidation  of  the  nitrogen  of  the  air  under  the  influence 
of  electrical  discharges. 
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In  pol  experiments  with  wheat,  rye,  barley,  and  oats  the"N"  fertilizer  coin- 
pared  favorably  with  nitrate  of  soda  and  produced  no  injurious  effects  in  spile  of  the 
nitrites  present.  The  results  of  the  field  experiments  with  potatoes  and  sugar  beets 
were  inconclusive  on  account  of  drought. 

On  the  use  of  calcium  cyanamid  and  calcium  nitrate  as  fertilizers,  R. 
Perotti  (Staz.  Sper.  Agr.  fl<i/.,  37  (1904),  No.  9,  pp.  787-805;  abs.  in  Ckem.  Centbl., 
1905,  V,  .V".  .',  ;*.  //;). — On  the  basis  of  his  experiments,  the  author  concludes  that 
lime  nitrogen  may  under  certain  conditions  interfere  with  germination  and  growth 
of  plants  and  the  action  of  bacteria.  When  applied  sometime  before  seeding  and 
thoroughly  incorporated  with  the  soil  it  is  an  effective  fertilizer  and  hastens  the 
maturity  of  grains. 

Nitrogen  and  agriculture  in  the  seventeenth,  century,  L.  Thiry  (Rev.  Gin. 
Agron.  [Louvairi],  13  (1904),  No.  11-12,  />/>.  459-472). — A  brief  historical  review  of 
the  knowledge  of  that  period  on  this  subject. 

Chilean  nitrate  deposits  (Amer.  Fert.,  22  (1905),  No.  1,  pp.  5-9). — This  article 
deals  with  the  world's  supply  and  consumption  of  nitrate,  exports,  number  of  fac- 
tories, and  output.  It  is  stated  that  according  to  a  report  of  Francisco  Valdes  Ver- 
gara,  collector  of  customs  at  the  port  of  Valparaiso,  Chile,  the  total  exports  of  nitrate 
from  Chile  from  1840  to  1903,  inclusive,  amounted  to  25,940,944  metric  tons  (of 
2,204.6  lbs.  each). 

"At  the  end  of  twenty  years,  when  35,000,000  tons  will  have  been  extracted,  it 
will  be  seen  that  the  exhaustion  of  the  nitrate  deposits  is  near  at  hand."  The 
increasing  demands  for  nitrate  is  commented  on  and  methods  of  application  as  a  fer- 
tilizer are  discussed,  special  reference  being  made  to  experiments  at  the  Maryland 
Station  (E.  S.  R.,  16,  p.  138).  The  American  consumption  of  nitrate  for  powder 
making,  fertilizer,  etc.,  is  stated  on  the  authority  of  Engineering  and  Mining  Journal 
to  have  been  275,000  long  tons  in  1904. 

Experiments  on  the  potash  fertilization  of  cultivated  plants,  1'.  Wagner 
etal.  (Arb.  I>nit.  Landw.  Gesell.,  1904,  No.  96,  pp.  VII+422).—  The  results  of  1,905 
pot  experiments  and  1,441  field  experiments  with  barley,  oats,  rye,  potatoes,  carrots, 
beets,  and  other  crops,  to  determine  the  relative  value  of  kainit  and  40  per  cent  pot- 
ash salt  are  reported.  The  average  of  all  results  shows  that  the  kainit  was  some- 
what more  profitable  than  the  40  per  cent  salt.  This  is  attributed  in  part  at  least  to 
the  fertilizing  effect  of  the  sodium  chlorid  present  in  kainit. 

Fertilizer  experiments  with  iron  slag,  II.  vox  Feilitzen  (Svenska  Mosskul- 
turfor.  Tidslcr.,  18(1904),  No.  5,  pp.  335-340). — Finely  ground  "masugn"  slag  was 
found  to  produce  good  results  on  a  moor  soil  lowr  in  lime.  It  has  the  advantage  of 
slaked  lime  in  containing  some  phosphoric  acid  and  potash,  which  proved  of  benefit 
to  the  beans  experimented  with. — F.  w.  woi.l. 

Can  mud  ( bleke )  replace  slaked  lime  on  soils  low  in  lime  ?  II.  vox 
Feilitzen  (  Svenska  Mosskulturfor.  Tidikr.,  18(1904),  An.  5,  pp.  340-343). — Experiments 
with  pelusehke  beans  and  with  oats  showed  that  lime  in  mud  (bleke,  kalkgyttja) 
is  of  similar  value  when  applied  on  moor  soils  low  in  lime  as  that  of  slaked  lime. — 
f.  w.  WOLL. 

Commercial  fertilizers,  (i.  Roberts  (California  sin.  Bui.  162,  pp.  22). — The 
results  of  analyses  of  SO  samples  of  fertilizers,  representing  54  brands,  examined  under 
the  provisions  of  the  State  fertilizer  law  are  reported,  with  various  explanatory  notes 
regarding  the  conduct  of  the  inspection,  the  valuation  of  fertilizers,  etc. 

Analyses  of  fertilizers,  C.  A.  Goessmann  (Massachusetts  Sta.  Bui.  102,  pp.  40). — 
This  bulletin  gives  tabulated  results  of  analyses  of  commercial  fertilizers  inspected 
under  the  State  law  ami  of  miscellaneous  fertilizing  materials  sent  to  the  station  for 
examination. 

Inspection  and  analyses  of  commercial  fertilizers  on  sale  in  the  State, 
\X.  F.  Hand  et  al.  (Mississippi  Sta.  />'»/.  82,  pp.  27). — This  bulletin  contains  analyses 
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of  262  samples  of  fertilizers  on  sale  in  Mississippi  during  the  season  of  1002-3.  "Of 
(his  number  28,  or  L0.68  per  cent,  were  below  the  guarantee  in  one  or  more  of  the 
essential  elements  and  also  in  the  relative  commercial  value." 

Analyses  of  commercial  fertilizers  (Smith  Carolina  Sta.  Bui.  94,  pp.  3). — 
Analyses  and  valuations  of  15  fertilizers  are  reported. 

Mines  and  quarries,  1902  (  U.  S.  Dept.  (loin.  <ih<1  Labor,  Bureau  of  the  Census, 
Spec.  Rpts.,  1905,  pp.  XX IX  \  1 1 .'■'>,  ph.  4'K  dgms.  28). — Among  the  materials  of 
agricultural  importance  for  which  statistics  are  given  are  cement,  clay,  gypsum, 
phosphates,  and  marl.  Advance  statements  of  the  data  relating  to  these  materials 
have  already  heen  noted  (E.  S.  R.,  15,  p.  1063). 

FIELD  CROPS. 

Arid  farming  in  Utah,  J.  A.  Widtsoe  and  L.  A.  Merrill  (  I'tcili  Sta.  Bui.  91, 
pp.  67-1  IS,  figs.  14)- — This  bulletin,  the  first  report  of  the  State  Experimental  Arid 
Farms,  reviews  the  history  of  arid  farming  in  Utah,  discusses  its  feasibility,  reports 
briefly  the  results  so  far  obtained,  and  suggests  future  lines  of  work.  Six  experi- 
mental arid  farms  of  40  acres  each,  established  by  the  State,  are  under  the  direction 
of  the  station. 

The  rainfall  records  for  the  first  year  show  a  precipitation  of  more  than  10  in.  on 
all  farms  and  an  average  of  12.5  in.  The  gravel  in  the  soils  of  the  different  farms 
varied  from  1.05  to  20.15  percent,  the  sand  from  50.96  to  75.52  per  cent,  the  silt 
from  13.16  to  28.48  per  cent,  and  the  clay  from  9.62  to  15.75  per  cent. 

The  highest  yield  of  winter  wheat  recorded  at  any  of  the  farms  was  23.83  bu.  and 
of  macaroni  spring  wheat,  21.25  bu.  Of  several  varieties  of  oats,  Sixty-Day  gave  the 
best  general  results,  the  yields  ranging  from  3.75  to  36.01  bu.  per  acre.  The  highest 
yields  of  barley  and  rye  recorded  are  34.9  and  14.04  bu.  per  acre,  respectively. 
Emmer  was  grown  on  2  of  the  farms  and  yielded  23.55  bu.  on  the  one,  and  17.68  bu. 
per  acre  on  the  other.  In  every  case  fall  planting  of  alfalfa  proved  a  failure  while 
spring  planting  produced  a  stand  wherever  tried. 

Crops  of  corn  were  secured  on  all  farms  except  one  wdiere  frosts  prevented 
maturity.  The  best  yield  of  corn  amounted  to  25.93  bu.  of  ear  corn  and  about  a  ton 
of  stover  per  acre.  Promising  results  were  also  obtained  with  sugar  beets,  grasses, 
and  miscellaneous  forage  crops. 

Report  of  field  work  done  at  the  college  station  for  1903,  W.  R.  Perkins 
(Mississippi  Sta.  Bui.  84,  pj>-  -'4)- — Twelve  varieties  of  cotton  were  grown  on  small 
plats.  The  long  staple  varieties,  Allen,  Davis,  and  Black  Rattler,  were  long  limbed 
and  all  from  4  to  5  ft.  high.  Edgeworth,  a  tall-growing  variety,  but  medium  in 
limb,  led  in  yield  with  1,920  lbs.  of  seed  cotton  per  acre.  King,  selected  for  9  years, 
was  the  tallest  and  longest-limbed  cotton  in  the  test,  and  in  length  of  staple  exceeded 
ordinary  King  by  more  than  a  quarter  of  an  inch.  The  effects  of  fertilizers  on  cot- 
ton were  not  very  evident,  but  where  50  lbs.  of  nitrate  of  soda,  100  lbs.  of  cotton-seed 
meal,  and  200  lbs.  each  of  acid  phosphate  and  kainit  were  used  per  acre  a  profit  of 
$3.40  was  secured. 

The  yields  of  12  varieties  of  corn,  ranging  from  26.7  to  75.1  bu.  per  acre,  are 
recorded  and  the  different  varieties  are  briefly  noted.  Southern  Snowflake  led  in 
yield,  being  followed  by  Mosby  Prolific,  Red  Cob,  and  Marlboro  Prolific,  each  yield- 
ing over  72  bu.  per  acre,  while  all  other  varieties  yielded  much  less.  Variations  in 
yield  were  in  part  due  to  differences  in  the  growth  on  the  various  plats.  In  a  fer- 
tilizer test  nitrate  of  soda  and  cotton-seed  meal  proved  beneficial,  but  kainit  was  of 
no  benefit. 

Nine  varieties  of  wheat  ranged  in  yield  from  2.2  to  10.2  bu.  per  acre,  and  the  yield 
of  hay  from  the  same  varieties  from  2,600  to  4,000  lbs.  per  acre.     A  top-dressing  of 
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129  lbs.  of  nitrate  of  soda  per  acre  on  April  I  more  than  doubled  the  yield.  Winter 
oats  on  p<»>r  land  top-dressed  with  nitrate  of  soda  were  also  much  benefited. 

Twelve  varieties  of  cow  peas  were  grown  and  are  briefly  described.  The  yields  of 
peas  ranged  from  nothing  to  over  15  bu.  per  acre,  Whip-poor-will  being  the  leading 
variety.  A  yield  of  L'.ti  tons  of  hay  per  acre  was  secured.  The  value  of  the  cowpea 
for  renovating  soils  is  discussed  and  directions  for  curing  cowpea  hay  are  given. 

The  culture  of  Johnson  grass  for  hay  is  described  and  the  effect  of  fertilizers  on 
the  crop  is  reported.  The  average  results  from  a  fertilizer  test  gave  a  profil  of  13.03 
per  acre  over  the  check  plats.  Cultural  notes  are  also  given  on  Bermuda  <.m;iss,  milo 
maize,  and  soy  beans. 

Range  investigations  in  Arizona,  I ».  Griffiths  ( U.  S.  Dept.  Agr.,  Bureau  <>( 
Plant  Industry  />'«/.  67,  /»/'•  62,  pis.  10,  dgm.  I). — This  bulletin  is  a  report  on  further 
work  on  range  conditions  and  improvement  in  cooperation  with  the  Arizona  Station 
(E.  S.  R.,  13,  p.  731). 

The  more  recent  results  upon  the  small  inclosure  previously  described  are  here 
reported,  and  the  description  of  a  large  inclosure  containing  31,488  acres  upon  which 
the  range  improvement  work  was  begun  in  1903  is  given.  The  more  important 
timber  and  forage  plants  studied  by  the  author  on  his  trips  over  the  country  are 
noted,  and  the  most  troublesome  weeds,  together  with  plants  injurious  to  stock,  are 
enumerated  and  discussed. 

It  is  estimated  that  in  general  from  50  to  loo  acres  of  Arizona  lands  are  required 
to  sustain  one  bovine  animal.  Johnson  grass  was  observed  to  thrive  in  situations 
receiving  annually  two  or  more  irrigations  by  Hood  waters,  and  this  species  is  con- 
sidered best  adapted  for  preventing  erosion.  Bermuda  grass  did  not  seem  promising 
without  irrigation.  The  Valley  of  the  Little  Colorado  resembles  the  Valley  of  the 
Rio  Grande  in  vegetation,  but  it  furnishes  much  less  forage.  Upon  the  lower  south- 
ern areas  stock  feeds  on  annual  weedy  plants  from  February  until  about  May,  on 
shrubby  plants  from  May  until  in  July,  and  on  perennial  grasses  and  many  other 
forage  plants  during  the  rest  of  the  summer  and  the  fall.  Forage  is  most  abundant 
during  this  last  period,  while  from  December  to  February  it  is  very  scarce.  Winter 
and  spring  annuals  occur  mainly  below  an  altitude  of  4,000  ft.  and  the  best  pasture 
lands  are  quite  generally  above  an  altitude  of  3,000  ft. 

The  distribution  of  the  rainfall  during  the  summer  is  regarded  as  of  greater  influ- 
ence upon  the  condition  of  the  range  than  the  total  annual  precipitation.  It  is 
believed  that  the  large  inclosure  furnishes  from  150  to  200  lbs.  of  air-dried  feed  per 
acre.  Alfilerilla,  probably  accidently  introduced,  is  one  of  the  most  important  for- 
age plants  of  Arizona  and  is  already  widely  distributed.  The  introduction  of  peren- 
nial forage  plants  upon  the  mesas  has  so  far  given  very  little  encouragement,  but 
Panicum  texanum,  an  animal,  has  given  promising  results  and  it  is  believed  that 
annuals  with  good  seed  habits  will  be  most  successful  on  the  arid  mesa  lands. 

The  relative  weight  of  Pectdcarya  linearis,  Lota*  humilis,  and  Monolepis  nuttalliana, 
three  characteristic  desert  annuals,  and  certain  of  their  reproductive  portions  is  given, 
and  the  data  show  that  the  weight  of  seed  compared  with  the  total  weight  of  the 
plants  is  large.  The  same  character  was  observed  in  Bouteloua  aristoides.  The  crops 
cultivated  for  hay  are  alfalfa,  barley,  wheat,  and  sorghum.  Winter  barley  is  com- 
monly grown  with  the  lirst  crop  of  alfalfa,  and  in  this  way  the  yield  of  hay  is  greatly 
increased. 

The  author  further  reports  that  the  feeding  grounds  for  slice])  are  often  6  miles 
from  water,  those  of  cattle  10  miles  away,  while  horses  travel  even  greater  distances. 
The  prairie  dog  is  destructive  to  the  range  in  the  north  and  northeastern  parts  of 
the  Territory.  The  Russian  thistle  has  become  widely  distributed  in  the  northern 
part.  The  creosote  bush  (  Covillea  trideniata)  is  given  as  one  of  the  plants  injurious 
to  sheep. 
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Report  of  assistant  in  agrostology,  E.  E.  Nelson  I  Wyoming  Sta.  Rpt.  I904,pp. 
64  85,  pis.  6). — The  relative  weights  of  hull  and  kernel  of  common  white  oats  grown 
at  high  altitudes  in  Wyoming  and  at  lower  altitudes  in  Nebraska  were  determined. 
The  results  show  that  there  is  little  difference  in  the  percentage  of  hull  but  that  the 
Wyoming  oats  grow  n  under  irrigation  are  heavier  than  the  Nebraska  <>ats  produced 
without  irrigation.  The  thick  and  firm  hull  of  barley  oats  was  found  to  weigh  more 
than  the  hull  of  the  common  white  kinds.  A  list  of  varieties  of  wheats  under  test  is 
given. 

The  grass  and  forage  plant  work  carried  on  in  cooperation  with  this  Department 
was  begun  in  1901  (E.  S.  R.,  15,  p.  350).  Grass  seed  sown  in  the  fall  of  L902  came 
up  the  following  spring,  but  apparently  only  Agropyron  occidentale,  A.  spicatum, 
Bromus  inermh,  and  Eurotia  lanata  persisted.  In  the  experience  of  the  station  when 
less  than  1  in.  of  rain  fell  during  each  of  the  months  of  April,  May,  and  June  the 
grasses  did  not  become  established.  The  native  wheat  grass  and  brorne  grasses  were 
successful  at  the  station  when  red  top  and  timothy  under  like  conditions  failed.  A 
stand  was  most  readily  obtained  from  grasses  with  large  seeds. 

In  general,  the  common  perennial  grasses,  whether  native  or  cultivated,  and  even 
on  cultivated  land  did  not  head  before  the  second  year.  It  was  observed  that  the 
best  growth  was  made  when  the  stand  was  thin  and  that  all  grasses  on  thick  and 
heavy  soil  made  little  growth  and  did  not  head  well.  Notes  on  66  grasses  and  15 
other  forage  plants  tested  at  Laramie  from  1901  to  1903  are  given.  Sixteen  species 
of  saltbushes  were  grown  in  1903  ami  the  results  are  briefly  noted.  "The  native 
annuals  such  as  Atriplex  argentea,  A.  phUonitra,  and  A.  truncata  have  been  found  easy 
of  cultivation,  grow  quite  rank,  and  yield  a  large  amount  of  forage  on  moist  alkali 
land." 

Four  varieties  of  field  peas,  Mexican,  White  Canadian,  Golden  Vine,  and  Green 
Canadian,  were  grown  on  a  20-acre  tract.  Golden  Vine,  the  earliest,  and  Mexican 
matured  in  August  and  the  other  2  varieties  in  September. 

Grasses  and  forage  plants,  H.  Benton  {South  Carolina  Sta.  Bui.  93,  pp.  21).— 
This  bulletin  contains  discussions  based  upon  experiments  and  observations  by  the 
station  during  the  past  12  years  with  reference  to  the  culture  of  cowpeas,  hairy  or 
winter  vetch,  crimson  clover,  alfalfa,  velvet  bean,  sorghum,  Bermuda  grass,  Johnson 
grass,  orchard  grass,  Texas  blue  grass,  Kentucky  blue  grass,  German  millet,  and 
Paspalum  dilatatum. 

Miscellaneous  field  crops  in  New  South  Wales,  G.  L.  Sutton  and  G.  M. 
McKeown  (Agr.  Gaz.  New  South  Wales,  15  {1904),  No.  11,  j>p.  1081-1090,  1093-1096, 
1102-1106,  1108-1115,  1118-1125,  1129-1133).— Brief  notes  are  given  on  the  year's 
work  with  cereals  and  forage  crops  conducted  at  the  Hawkesbury  Agricultural  Col- 
lege, Bathurst,  Coolabah,  Wollongbar,  Glen  Innes,  Moree  and  Pera  Bore. 

Work  in  cereal  breeding,  T.  vox  Weinzierl  {Ztschr.  Landw.  Versuchsw.  Oesterr., 
7  {1904),  No.  .?,  pp.  237-258). — A  list  is  given  enumerating  breeding  experiments 
carried  on  by  the  seed  control  station  at  Vienna  with  rye,  wheat,  barley,  oats,  and 
corn,  and  culture  tests  with  these  crops  in  addition  to  flax,  tobacco,  potatoes,  and 
grasses. 

Early  and  modern  methods  of  breeding  cereals,  J.  Holmboe  ( TMsskr.  Norske 
Landbr.,  11  {1904),  No.  7,  pp.  287-311). — A  discussion  of  the  leading  general  princi- 
ples underlying  the  breeding  of  small  grains. — f.  w.  woll. 

The  system  of  farming  at  Aas  Agricultural  College;  Norway,  1860-1902, 
T.  Landmark  (Tidsskr.  Norske  Landbr.,  11  {1904),  No.  5,  pp.  187-229).— -The  paper 
gives  a  complete  history  of  the  system  of  farming  followed  at  the  Agricultural  Col- 
lege at  Aas  for  the  period  given,  with  statistical  data  for  1"  and  5  year  periods  with 
reference  to  crops,  number  of  farm  animals,  and  milk  production.  The  gross  and 
net  income  from  crops,  farm  animals,  forest,  orchard,  and  workshop  is  also  given. — 

F.   W.   WOLL. 
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The  effect  of  copper  sulphate  and  iron  sulphate  solutions  on  agricultural 
plants,  Sachser  (Centbl.  Agr.  Chem.,  88  (1904),  No.  8,  pp.,  588  585).-  Po1  experi- 
ments and  field  tests  were  made,  with  potatoes,  oats,  and  clover,  in  which  the 
healthy  plants  were  sprayed  with  solutions  of  copper  sulphate  and  iron  sulphate 
with  beneficial  effects. 

Alfalfa,  VV.  R.  Perkins  (Mississippi  Sta.  Qirc.  18,  pp.  8,  figs.  ?). — Popular  direc- 
tions an-  given  for  the  culture  of  alfalfa  under  southern  conditions. 

Lucern  and  trefoil.  1>.  Finlayson  and  J.  S.  Remington  (Aynsonn  Agr.  Sta., 
Grange-over-Sands,  Cent.  Seed-Testing  Lab.  Farmers'  Bul.3,  pp.  8,  fig.  I).  Brief  descrip- 
tions and  cultural  notes  are  given  for  alfalfa  and  trefoil. 

The  testing  of  corn  for  seed,  A.  N.  Hume  I  Illinois  Sta.  Bui.  96,  pp.  {01-416, 
figs.  6). — This  bulletin  discusses  the  importance  of  testing  seed  corn  and  gives  com- 
plete directions  for  performing  the  work. 

The  methods  of  testing  with  plates  and  sand,  with  box  and  cloth  in  the  form  of 
the  Geneva  Tester,  and  with  box  and  blotters,  are  described  in  detail.  The  testing 
of  every  ear  of  seed  corn  is  advocated  and  experiments  were  made  to  determine  how 
much  time  is  required  to  perform  the  work  of  testing  each  ear  in  a  bushel.  In  the 
Geneva  Tester  4  kernels  from  each  ear  of  9  bu.  of  seed  corn  required  a  total  time  of 
401  minutes,  or  an  average  of  45  minutes  per  bushel;  and  in  sand.  ■">  bit.  required  375 
minutes  or75  minutes  per  bushel.  The  rate  the  work  was  done  in  the  ( Icneva  Tester 
indicates  that  one  man  in  10  hours'  time  can  test  seed  corn  enough  for  67 acres,  count- 
ing 1  bu.  of  seed  for  5  acres. 

The  inspection  of  2  lots  of  seed  corn  when  4  kernels  were  taken  from  each  ear  and 
carefully  examined  required  44  minutes  per  bushel,  while  testing  these  same  lots  in 
the  Geneva  Tester  required  only  32  minutes  per  bushel.  The  results  of  testing  18 
lots  of  seed  corn  obtained  from  farmers  and  19  lots  from  corn  specialists  are  given 
in  a  table.  A  composite  test  of  the  entire  lot,  as  well  as  a  test  of  each  ear,  was  made. 
All  ears  of  which  any  of  the  4  kernels  removed  did  not  grow  were  discarded  as  unfit 
for  seed,  and  a  test  was  then  made  of  this  lot  and  the  remaining  good  seed  ears.  The 
composite  test  showed  a  germination  of  85.19  per  cent,  the  good  ears  of  94  per  cent, 
and  the  discarded  cars  of  66.11  per  cent. 

These  results  indicated  that  by  testing  each  ear  in  a  lot  of  seed  corn  as  described 
"it  is  possible  to  determine  with  accuracy  which  of  those  ears  have  the  highest  aver- 
age per  cent  of  germinable  kernels." 

Experiments  with  cotton,  corn,  and  oats  in  1904,  J.  F.  Dcggar  and  J.  M. 
RlCHESON  (Alabama  Canebrake  Sta.  Bui.  .'.',  />/>.  32). — Russell  and  Peerless  were  the 
most  productive  varieties  of  cotton  grown  on  bottom  land,  and  King  and  Peterkin 
on  poor  upland.  On  the  bottom  land  the  highest  value  of  lint  and  seed,  at  9  cts.  a 
pound  and  70  cts.  a  cut.,  respectively,  was  $60.34  per  aire  and  the  lowest  on  the 
poor  upland,  $6.07. 

Subsoiling,  in  general,  showed  no  decided  benefit.  Deep  and  shallow  plowing  for 
cotton  gave  inconclusive  results.  On  poor,  reddish  prairie  land  240  lbs.  of  acid  phos- 
phate per  acre,  given  alone  and  in  different  combinations  with  kainitand  cotton-seed 
meal,  produced  an  average  increase  of  72.5  lbs.  of  lint;  and  200  lbs.  of  cotton-seed 
meal,  alone  or  in  combination  with  acid  phosphate  and  kainit,  increased  the  average 
yield  of  lint  by  47.5  lbs.  Kainit  proved  ineffective,  while  nitrate  of  soda,  cotton- 
seed meal,  cotton  seed,  and  barnyard  manure  were  profitable  on  prairie  land  wherever 
tested. 

Results  as  to  the  best  time  of  applying  nitrate  of  soda  were  indefinite,  but  its  use 
is  advised  at  the  first  or  second  cultivation  of  corn  or  cotton.  Barnyard  manure  of 
good  quality  lightly  covered  in  the  center  furrow  increased  the  return  from  cotton 
and  corn  during  the  first  and  second  years  from  $2.40  to  $6.10  per  ton  of  manure. 
Working  huge  quantities  of  corn  stover  or  cotton-seed  hulls  into  the  soil  was  of  no 
marked  advantage.     On   poor  red  soil  basic  slag  and  acid    phosphate  were  equally 
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effective  after  a  crop  of  cowpeas.  On  rich  black  slough  land  these  fertilizers  failed 
to  increase  the  yield  of  cotton,  but  the  acid  phosphate  slightly  hastened  maturity. 

Velvet  beans  plowed  under  increased  the  yield  of  corn  10.1  bu.  per  acre.  The 
plowing  under  of  eowpea  vines  or  cowpea  stubble  also  considerably  increased  the 
yield.  Corn  also  gave  better  yields  after  crops  cultivated  late  in  summer  than  after 
forage  crops  sown  broadcast.  Among  the  varieties  of  corn  tested  Welborn  ranked 
first  with  a  yield  of  23.1  bu.  per  aire.  In  1904  a  test  of  different  methods  of  soil 
preparation  was  decidedly  in  favor  of  8  ft.  \n-<]*,  1ml  the  average  results  for  2  years 
show  bul  slight  differences. 

A  number  of  experiments  conducted  in  1903  and  1904  show  that  200  lbs.  of  nitrate 
of  soda  per  acre  as  a  fertilizer  application  for  winter  oats  gave  an  average  increase  of 
28.8  bu.,  and  100  lbs.  an  increase  of  15.5  bu.  per  acre. 

The  authors  recommend  for  cotton  on  gray  prairie  upland  a  fertilizer  application 
consisting  of  100  lbs.  acid  phosphate  and  100  to  200  lbs.  cotton-seed  meal,  or  50  to  100 
lbs.  nitrate  of  soda,  and  in  addition  100  His.  of  kainit  if  the  land  is  subject  to  rust; 
and  on  red  prairie  soils  100  to  150  lbs.  of  acid  phosphate  and  100  to  150  lbs.  of  cotton- 
seed meal,  or  50  to  75  lbs.  of  nitrate  of  soda.  For  winter  oats  50  to  100  lbs.  of  nitrate 
of  soda  per  acre,  applied  during  the  first  half  of  March,  is  recommended. 

Tests  of  varieties  of  cotton  in  1904,  J.  F.  Duggar  (Alabama  College  Sta.  Bul. 
130,  pp.  10). — Of  38  varieties  grown  Peterkin,  Layton  Improved,  ami  Jackson  yielded 
over  600  lbs.  of  lint  per  acre,  the  yields  being  628,  620,  and  607  lbs.  per  acre,  respec- 
tively.    Lealand  stood  at  the  foot  of  the  list  with  a  yield  of  378  lbs. 

The  average  yields  of  lint  per  acre  as  shown  by  groups  of  varieties  were  as  follows: 
Peterkin  type,  601  lbs.;  King  type,  471  lbs.;  Semi-cluster  group,  468  lbs.;  P>ig  Boll 
type,  466  lbs.,  and  Long  Staple  group,  400  lbs.  The  value  per  acre  of  the  seed  at 
$14  per  ton  and  of  the  lint  at  7  cts.  per  pound  ranged  from  $31.81  to  850.91,  only  two 
varieties — Peterkin  and  Layton  Improved — producing  values  over  $50  per  acre.  In 
seed  production  Allen  Long  Staple  ranked  first  with  1,120  lbs.,  and  Garrard  ami 
Lealand  last  with  765  lbs.  The  proportion  of  lint  to  seed  in  the  varieties  varied 
from  30.8  per  cent  in  Allen  Long  Staple  to  39.1  per  cent  in  Cook  Improved. 

A  variety  test  conducted  on  prairie  soil  in  cooperation  with  this  Department 
resulted  in  yields  of  seed  cotton  ranging  from  500  to  830  lbs.  per  acre  and  in  yields 
of  lint  varying  from  154  to  290  lbs.  Schley,  Peterkin,  Drake,  Crossland,  and  Toole, 
in  the  order  given,  produced  the  highest  value  of  seed  and  lint.  Taking  the  average 
yield  of  283.5  lbs.  of  lint  of  the  Peterkin  group  as  100,  the  yield  of  the  Big  Boll  group 
is  represented  by  78  and  that  of  the  Semi-cluster  ami  Long  Staple  groups  by  69. 

In  making  observations  on  the  relative  earliness  of  varieties  at  the  station  it  was 
found  that  on  September  1  King  had  82  per  cent  of  the  bolls  open,  being  followed  in 
this  respect  by  Mascot  with  77  per  cent  and  Meredith  with  49  per  cent.  Willett  Red 
Leaf  stood  last  with  only  6  per  cent  of  its  bolls  open  on  that  date.  In  the  coopera- 
tive experiments  on  the  prairie  soil  the  observation  was  made  September  7,  when  81 
per  cent  of  the  bolls  of  Toole  and  66  per  cent  of  those  of  King  were  open,  all  others 
showing  a  much  smaller  percentage. 

Cotton  culture,  R.  J.  Redding  {Georgia  Sta.  Bul.  GO, pp.  201-234).— This  bulletin 
is  the  annual  report  on  cotton  experiments  in  progress  at  the  station  (E.  S.  R.,  14, 
p.  1060). 

In  1904,  24  varieties  tested  produced  an  average  yield  of  551  lbs.  of  lint  and  955  lbs. 
of  seed  per  acre.  In  total  value  of  lint  and  seed  Toole  Early,  Layton  Improved,  and 
Peterkin  ranked  first,  the  values  being  $75.28,  $75.23,  and  $75.08  per  acre,  respec- 
tively. Layton  Improved  stood  first  in  yield  of  seed  cotton,  Toole  Early  in  yield  of 
lint,  Schley  in  yield  of  seed,  Moss  Improved  in  percentage  of  lint,  Meredith  Big 
Boll  in  largeness  of  boll,  Rich  Man  Pride  in  sinallness  of  boll,  and  Greer  Improved  in 
earliness. 
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The  average  data  for  the  last  11  years  indicate  that,  in  general,  large  bolls,  medium 
maturity,  and  a  high  percentage  of  lint  are  closely  related  to  the  value  of  lint  and 
seed  produced,  while  the  size  <»f  the  seed  has  no  significance  in  this  connection. 
Brief  notes  on  the  leading  varieties  under  test  this  season  are  given  and  the  relative 
standing  of  50  of  the  130  varieties,  nearly  all  of  which  have  been  tested  3  or  more 
times  at  the  station  during  the  past  15  years,  is  presented  in  a  table.  Notes  are  also 
given  on  selecting  a  variety  and  selecting  seed  in  the  field. 

Moss  Improved,  a  medium-maturing  variety,  yielded  1,682  lbs.  of  seed  cotton  per 
acre  as  compared  with  1,524  ll>s.  for  Greer  Improved,  an  early  variety,  and  1,594  ll>s. 
for  a  mixture  of  the  2  sorts.  The  average  yield  of  seed  cotton  for  7  years  for  the 
medium  and  early  varieties  and  the  mixture  of  the  2  was  1, 117,  1,324,  ami  L,408  lbs. 
per  acre,  respectively.  In  another  test  Moss  Improved  and  Greer  Improved  were 
grown  in  alternate  rows  and  the  yields  of  the  several  pickings  compared.  In  the 
first  2  pickings  the  early  variety  yielded  684  11  is.  of  seed  cotton  per  acre  and  the  late 
variety  only  264  lbs.  and  in  the  first  3  pickings  the  yields  were  1,400  and  1,122  lbs., 
respectively,  hut  in  total  yield  the  late  variety  exceeded  the  early  variety  by  378 
lbs.  per  acre. 

The  average  results  for  the  last  10  years  show  that  the  best  variety  in  each  year 
yielded  576  lbs.  of  lint  and  974  lbs.  of  seed,  and  the  poorest  386  lbs.  of  lint  and  836  lbs. 
of  seed  per  acre. 

The  nitrogen  test  was  conducted  as  in  previous  years.  All  plats  received  .'572.7 
lbs.  of  acid  phosphate  and  32.3  lbs.  of  muriate  of  potash,  while  cotton-seed  meal  was 
applied  in  different  quantities.  The  differences  in  yield  were  not  very  marked 
throughout,  hut  a  reduction  as  the  quantity  of  cotton-seed  meal  applied  became 
smaller  and  the  nitrogen  content  of  the  fertilizer  application  was  reduced  from  2.94 
to  0.89  per  cent  was  apparent.  As  the  percentage  of  phosphoric  acid  and  potash 
increased  in  the  fertilizer  application  the  percentage  of  total  crop  obtained  in  t  lu- 
first  and  second  pickings  increased.  The  results  of  another  fertilizer  experiment 
indicated  that  liberal  applications  when  bedded  on  in  advance  of  planting  are  more 
effective  than  when  applied  with  the  seed,  and  also  apparently  promote  earliness. 

Growing  corn  and  cotton  together  in  the  same  rows  reduced  the  yield  of  seed  cot- 
ton by  95  lhs.  per  acre  as  against  a  yield  of  4.46  bu.  of  corn.  Notes  on  cotton  culture 
and  fertilizer  treatment  are  given  in  an  appendix  to  the  bulletin. 

Early  cottons,  It.  L.  Bennett  f  Texas  Sin.  Bui.  75,  i>i>.  20,  figs.  7). — The  plan  and 
purpose  of  cotton  investigations  carried  on  by  the  station  in  cooperation  with  the 
Bureau  of  Plant  Industry  of  this  Department  are  described,  and  the  results  obtained 
in  1904,  which  was  the  first  season  of  the  work,  are  reported. 

A  study  of  early  and  late  varieties  was  inconclusive  because  the  seed  could  not  be 
obtained  at  the  right  time.  Cotton  planted  April  9  was  attacked  by  the  boll  weevil 
and  all  fruiting  stopped  after  July  20.  This  planting  yielded  about  three-fourths  of 
a  bale  per  acre,  while  a  planting  made  June  8  produced  stalks  from  4  to  5  ft.  high 
but  practically  no  fiber. 

The  structure  of  the  cotton  plant  was  studied  as  the  plants  developed.  It.  was 
found  that  early  and  late  varieties  differed  in  length  of  joint  and  in  the  fruiting 
capacity  of  the  limbs  at  the  first  joints  on  the  main  stem.  The  early  varieties  had 
short  joints  and  produced  fruit  limbs  at  the  first  joints  on  the  main  stem  near  the 
ground,  while  the  late  cottons  had  lon^  joints  and  were  without  fruit  limbs  at  the 
lower  joints. 

The  time  elapsing  from  the  appearance  of  square  in  leaf  axil  to  bloom  and  full- 
grown  boll  was  about  the  same  in  late  and  early  and  in  large  and  small  boll  cottons. 
The  large  boll  varieties  required  a  few  days  longer  for  the  bolls  to  dry  out  and  open. 
There  was  no  apparent  difference  in  the  rate  of  growth  of  the  several  cottons,  hut 
as  the  rati-  differs  in  individual  plants  it  is  stated  that  rapidity  in  growth  may  be 
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promoted  by  selecting  seed  from  the  largest  stalks  of  thedesired  type.  A  definition 
of  an  early  cotton  is  given  and  varietal  characters,  seed  selection  ami  importation, 
earliness  of  northern  seed,  and  storm-proof  cottons  are  discussed. 

To  test  the  effect  of  fertilizers  on  earliness,  phosphoric  acid,  potash,  and  nitrogen 
were  each  applied  separately  and  in  combination,  in  small,  medium,  and  excessive 
quantities.  Acid  phosphate  and  potash  or  kainit  were  used  at  the  rate  of  100,  200, 
and  500  lbs.  per  acre,  and  nitrogen  or  sulphate  of  ammonia  at  the  rate  of  250  and 
500  lbs.  per  acre.  The  mixture  was  made  up  of  1  part  of  kainit,  1]  parts  of  cotton- 
seed meal,  and  2  parts  of  acid  phosphate,  and  was  applied  at  the  rate  of  225  and  600 
lbs.  per  acre.  Potash  and  nitrogen  were  apparently  without  effect  upon  the  plants, 
but  acid  phosphate  caused  a  rapid  growth  and  greatly  increased  the  yield. 

The  results  indicate  that  increase  in  earliness  and  yield  and  rapid  growth  are  the 
result  of  supplying  abundant  plant  food,  and  that  it  is  sufficient  to  furnish  the  soil 
with  only  the  lacking  elements.  After  65  days  of  growth  the  plants  on  the  acid 
phosphate  plat  were  18  in.  high  with  from  8  to  16  squares  to  the  stalk,  while  the 
plants  on  the  nitrogen,  potash,  and  unfertilized  plats  at  this  time  were  only  from  6 
to  9  in.  high,  with  from  0  to  4  squares  per  stalk.  The  yields  of  the  first  pickings 
were  largest  on  the  phosphoric  acid  plat.  Notes  on  the  effect  ami  use  of  fertilizers 
are  ^ivem 

Handbook  of  heath  culture,  P.  Gkaebner  (Handbuch  der  Heidekultur.  Leipzig: 
Wilhelm  Engelmann,  1904,  />]>■  VIII  \  296,  figs.  48,  map  1). — This  book  discusses  the 
origin,  flora,  climatic  conditions,  soils,  and  management  of  heath  lands.  The  differ- 
ent types  and  classes  of  heathers,  classified  according  to  the  predominating  species 
of  plants,  are  described. 

Abaca  (Manila  hemp),  II.  T.  Edwards  {Philippine  Dept.  Int.,  Bureau  of  Agr., 
Farmers'  Bui.  12,  />/).  29,  pis.  6). — This  bulletin  presents  the  more  essential  details 
of  the  Manila  hemp  industry,  suggests  certain  lines  of  improvement  demanded  by 
present  conditions,  and  offers  elementary  information  required  in  establishing  a  new 
plantation. 

The  jute  industry  considered  in  relation  to  its  introduction  to  the  Philip- 
pines, W.S.Lyon  {Philippine  Dept. Int., Bureau  Agr.,  Farmer*  Bui.  11,  j>/>.  l .'). — This 
bulletin  is  a  synopsis  of  the  jute  industry  as  practiced  in  India,  with  explanations  of 
the  possible  benefits  accruing  to  Philippine  agriculture  from  the  cultivation  of  the 
better  India  varieties. 

Solanum  commersonii,  L.  Grandeau  {Jour.  Agr.  Prat.,  n.  ser.,  8  {1904),  No.  fS, 
j)j>.  597,  ~>98). — A  description  of  the  plant,  with  historical  notes,  is  given. 

A  culture  test  of  Solanum  commersonii,  L.  Grandeau  {Jour.  Agr.  Prat.,  v. 
ser.,  8  {1904),  No.  47,  pp.  665,  666). — The  seed  used  consisted  of  2  tubers  with  nor- 
mal characteristics,  I  tuber  with  a  violet  skin,  2  small  tubers  with  the  skin  slightly 
greenish  in  color,  and  2  aerial  bulblets  from  plants  producing  violet-skinned  tubers. 

The  2  tubers  of  ordinary  type  gave  a  yield  of  1.04  kg.,  the  violet  tuber  yielded  2.57 
kg.  of  tubers  which  grew  in  a  cluster  at  the  base  of  the  plant,  the  greenish  tubers 
sent  root  stalks  from  2  to  3  meters  in  length  in  every  direction  and  produced  7.72 
kg.  of  tubers  of  different  sizes,  and  the  2  bulblets  gave  a  yield  of  1.31  kg.  of  good- 
sized  tubers.     These  results  represent  heavy  yields. 

Potatoes  at  university  farm,  S.  B.  Green  and  H.  Cuzner  {Minnesota  Sta.  Bui. 
87,  pp.  1.'). — A  variety  test  with  potatoes  is  reported  and  brief  notes  of  the  different 
varieties  grown  are  given.  The  list  included  a  number  of  seedlings  obtained  at  the 
station.  The  yield  ranged  from  42.5  to  304  bu.  per  acre,  and  the  rotten  tubers  from 
about  1  to  42.3  per  cent. 

Varieties  of  the  type  of  Sir  Walter  Raleigh  and  Rural  New  Yorker  showed  the 
greatest  rot-resistance.  Clay  Rose  and  Seedling  Xo.  49  were  the  only  varieties  nearly 
exempt  from  rot,  while  in  Commercial  and  Clinton  the  rotten  tubers  amounted  to 
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40  and  42.3  per  cent,  respectively.  Treatment  with  wet  Bordeaux  mixture  was  uni- 
formly beneficial,  giving  an  average  increase  per  acre  of  86  bu.  of  merchantable  pota- 
toes. This  treatment  proved  more  effective  than  the  use  of  dry  Bordeaux  mixture, 
which  gave  an  increase  of  only  4ti  bu. 

The  cost  of  3  or  4  applications  of  wet  Bordeaux  mixture  varied  from  $3  to  $5  per 
acre,  while  the  cost  of  treating  with  dry  Bordeaux  mixture  was  much  less.  A  pound 
of  Paris  green  to  125  gal.  of  Bordeaux  mixture  gave  satisfactory  results  in  killing 
potato  hugs.  Directions  for  corrosive  sublimate  and  formalin  treatment  for  the  pre- 
vention of  scal>  an-  given,  and  the  method  of  exposing  the  tubers  to  full  sunlight 
tor  several  weeks  before  planting  in  order  to  destroy  the  seal)  germs  is  recommended. 

The  manuring1  of  swedes,  potatoes,  and  mangels,  C.  B.  Jones  (  <  'outitii  <  'onnrilx 
Cumberland,  Durham,  and  Northumberland,  Ayr.  Dept.  Durham  (hi.  Sci.,  Ami.  Rpt.  12 
(1903),  pp.  35-53). — Cooperative  experiments  on  the  manuring  of  swedes  were  con- 
ducted to  ascertain  the  special  requirements  of  the  crop  and  to  compare  different 
fertilizers. 

Phosphoric  acid  was  apparently  the  most  important  plant  food  element,  followed 
by  nitrogen  and  potash  in  the  order  mentioned.  Superphosphate  gave  a  slightly 
better  average  crop  than  basic  slag,  but  was  not  as  profitable.  A  mixture  of  the  two 
substances  gave  better  returns  than  either  used  alone.  Barnyard  manure  alone  was 
not  so  profitable  as  the  use  of  commercial  fertilizers  alone,  but  the  two  applied 
together  resulted  in  a  loss  which  was  less  marked  when  the  commercial  fertilizers 
furnished  the  3  essential  plant  food  elements. 

The  results  with  potatoes  indicated  that  potash  was  most  needed  and  that  it  was 
best  applied  in  the  form  of  the  muriate.  Complete  applications  of  commercial  fer- 
tilizers,  whether  applied  alone  or  with  barnyard  manure,  are  recommended.  Experi- 
ments conducted  with  mangels  showed  that  nitrogen  was  the  most  important  ferti- 
lizer ingredient,  while  phosphoric  acid  and  potash  apparently  had  but  little  effect. 

Description  of  several  types  of  sugar  beets,  S.  Janasz  (Mitt.  Landw.  Inst. 
Univ.  Breslau,  ..'  (1904),  No.  5,  pp.  913-970,  pi.  1). — The  literature  on  the  history  and 
culture  of  the  sugar  beet  is  discussed  and  some  of  the  more  important  results  obtained 
by  different  investigators  are  given.  In  addition,  the  author  reports  the  results  of 
investigations  with  25  different  types  of  sugar  beets.  In  studying  each  type  its 
morphology,  anatomy,  and  physiology  were  considered.  The  summary  of  the  results 
is  here  given  in  full. 

The  fat  content  of  the  seed  bolls  of  sugar  beets  varied  in  the  different  types  under 
investigation,  but  it  seemed  also  to  be  affected  by  the  environment  of  the  growing 
plant.  The  sugar  content  was  not  influenced  by  the  content  of  fat.  The  reddish 
coloring  of  the  crown  appeared  in  the  first  stages  of  growth  and  differed  in  intensity 
with  the  different  types.  Polycotyledonous  plants  are  abnormal  and  their  number, 
varying  with  the  type,  ranges  from  0.05  to  0.10  per  cent. 

In  studying  the  leaf  characters  of  a  type  it  was  found  that  the  length  of  the  leaf, 
inclusive  of  the  petiole,  and  its  maximum  width  may  be  readily  determined,  while 
data  with  reference  to  leaf  surface  and  to  life  duration  of  the  organ  are  unreliable. 
In  describing  the  different  leaves  it  is  recommended  that  they  be  measured  in  the 
order  of  their  appearance  and  that  for  the  determination  of  the  leaf  type  only  the 
larger  ones  be  considered.  Although  it  was  impossible  to  ascertain,  with  accuracy 
the  leaf  surface  active  in  assimilation,  marked  differences  in  the  size  of  the  leaf 
between  different  types  were  apparent.  The  type  of  leaf  from  a  morphological 
standpoint  can  be  determined  only  from  an  entire  field,  or  at  least,  a  large  number 
of  plants  growing  closely  together. 

The  differences  in  the  types  of  beets  are  discernible  mainly  in  luxuriance  of  growth, 
density  of  foliage,  curliness  of  leaf,  thickness  and  coloration  of  leaf  stems,  color, 
thickness,  and  length  of  root,  and  size  and  shape  of  the  crown.     Within  the  type  the 
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weight  of  the  rool  varies  considerably,  but  the  average  w  eight  of  the  roots  of  different 
types  is  of  value  in  determining  comparative  yields.  The  author  does  not  consider 
the  average  weight  of  the  root  as  a  definite  type  characteristic. 

The  anatomical  characters  also  showed  marked  differences  between  individuals  and 

differences  between   types  were  likewise  observed,  but   the  study  is  not   considered 

extensive  enough  to  reach  definite  conclusions  with  reference  to  anatomical  differ- 
ences between  the  types.  In  studying  the  subject  from  a  physiological  and  agricul- 
tural standpoint  marked  differences  were  found  in  time  of  maturity,  yield,  sugar 
content,  and  consumption  of  plant  food.  The  asli  content  of  the  roots  is  almost  in 
inverse  ratio  to  the  sugar  content,  although  this  ratio  varies  with  the  type.  The 
nitrogen  content  showed  marked  differences  between  types  but  bore  no  relation 
to  the  sugar  content.  The  distribution  of  nutrients  to  the  leaves  ami  roots  appeared, 
in  general,  to  vary  with  the  type  regardless  of  whether  the  same  was  high  or  low- 
in  sugar. 

The  author  states  that  between  the  different  types  all  the  characters  observed 
varied  very  much  along  the  same  lines  and  within  wide  limits,  so  that  differences 
can  be  based  only  upon  data  obtained  from  numerous  investigations.  The  causes  to 
which  the  differences  are  due  are  mainly  environment,  plant  food  supply,  and 
individuality.      A  list  of  42  references  concludes  the  article. 

The  supply  of  plant  food  in  its  relation  to  variation  in  plants:  Experiments 
with  sugar  beets  and  carrots,  E.  Laurent  (  Bui.  Agr.  [Brussels],  19  (1903),  No.  5, 
pp.  680-647,  pis.  ■-')• — Different  applications  of  fertilizers  with  one  plant  food  element 
predominating  were  used  and  their  effect  upon  variation  in  the  plants  was  observed 
for  several  years. 

The  results  to  date  indicate  that  for  the  production  of  sugar-beet  seed  it  is  advisa- 
ble to  apply  heavy  applications  of  phosphoric  acid  for  the  reason  that  this  element 
is  necessary  in  the  formation  of  the  embryo  and  the  reserve  material,  ami  also  tends 
to  produce  a  higher  sugar  content  in  the  beet.  Sodium  chlorid  in  the  soil  apparently 
had  the  effect  of  lengthening  both  carrots  ami  beets  and  of  reducing  the  diameter  of 
the  terminal  portion.  Where  lime,  potash,  and  superphosphate  were  given  the 
tendency  to  produce  carrots  cylindrical  and  obtuse  in  form  was  observed. 

Seedling  and  other  canes  at  Barbados,  1904,  .1.  1'.  d' Albuquerque  kt  ax. 
(Imp.  Dipt.  Agr.  West  Indies,  Pamphlet 82,  1904,  PP-  78). — The  results  obtained  with 
a  list  of  seedling  canes  in  1904  are  briefly  described  and  reported  in  tables.  The 
seedling  B.  208  gave  very  favorable  results  on  red  soils,  and  l'».  147,  although  giving 
satisfactory  results  on  certain  thin  and  well-drained  soils,  did  not  seem  suitable  for 
general  cultivation. 

Tobacco  breeding,  A.  D.  Selby  (Ohio  Sta.  />'»/.  156,  pp.  108-114,  pis.  3). — A  pre- 
liminary statement  concerning  work  in  the  selection  and  crossing  of  tobacco  in  rela- 
tion to  new  varieties  is  given,  and  a  description  of  the  methods  followed  at  the 
station  included.  Of  30  crosses  produced  in  1903,  25  were  grown  in  1004  and  of  these 
only  15  will  be  planted  in  1905. 

Researches  on  the  fertilizer  requirements  of  tobacco,  A.  C.  Girard  and  E. 
Rousseaux  (Ann.  Sci.  Agron.,  2.  ser.}  1904,  I,  No.  8,  pp.  376-471;  II,  No.  1, 
pp.  16-47). — Thisarticle  is  mainly  a  treatise  on  tobacco  culture  with  special  consider- 
ation of  the  fertilizer  requirements. 

The  total  quantity  of  plant  food  used  by  the  tobacco  crop  varies  widely  with  the 
yield,  and  the  results  in  this  work  are  based  upon  1,000  kg.  of  dry  leaves.  It  was 
found  that  smoking  tobacco,  owing  to  the  closer  planting,  removes  per  hectare  nearly 
twice  the  quantity  of  plant  food  removed  by  tobacco  grown  for  snuff,  but  that  per 
ton  of  dry  leaves  the  quantities  of  nitrogen  and  phosphoric  acid  were  about  the  same, 
while  the  quantity  of  potash  was  greater  in  the  snuff  tobacco. 

While  the  tobacco  plant  as  a  whole  uses  considerable  plant  food,  the  crop  is  not 
considered  very  exhaustive,  because  the  amount  removed  in  the  leaves  is  compara- 
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tively  limited.  One  of  the  most  striking  characteristics  of  the  tobacco  plant  is  it- 
very  rapid  growth,   which  makes  a  liberal  supply  of  readily  available  plant  1 1 

necessary  for  its  proper  development. 

Report  of  the  wheat  experimentalist,  W.  Farreb  i  Agr.  Gaz.  New  South  Wales, 
15  {1904),  No.  11,  />/>.  1047-1050).  Work  with  wheat  was  carried  on  at  the  experi- 
mental farm-  at  Wagga,  Bathurst,  Coolabah,  the  Hawkesbury  College  Farm,  and 
Lanibrigg.  The  testof  wheats  at  Wagga  led  to  the  adoption  of  Belotourka,  Kubanka, 
Macaroni  No.  1.  ami  Medeah  as  varieties  suitable  for  general  cultivation. 

I>|  thebr ling  of  wheats  an  effort  is  made  to  obtain  beardless  varieties  of  macaroni 

wheats  and  to  reduce  the  length  of  stra^  to  facilitate  harvesting  with  the  stripper. 
Heard!.—  varieties  have  already  been  secured  from  a  cross  between  an  Indian 
macaroni  variety  and  Triiicum  polonicum.  A  large  collection  of  unfixed  crossbred 
wheats  has  heen  planted  with  a  view  to  obtaining  bunt-resisting  varieties.  Con- 
siderable attention  is  also  given  to  macaroni  wheats  at  Coolabah.  An  entirely  rtist- 
re-istant  variety  of  wheat  is  reported  bj  the  Hawkesbury  College  Farm. 

Cultivation  of  wheat  in  permanent  alfalfa  fields,  I).  <..  Fairchild  I  U.S.  Dept. 
Agr.,  Bureau  of  Plant  Industry  Bui.  ; .'.  pt.  /.  pp.5).— A  description  is  here  given  of  a 
method  of  growing  wheat  and  alfalfa  together  at  the  same  time  on  the  dry  uplands 
of  North  Africa.  The  method  has  been  tried  for  several  years  in  Algeria,  and  is 
there  considered  a  commercial  success. 
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American  varieties  of  lettuce,  W.  W.  Tracy,  Jr.  U.  S.  f>>/>i.  Agr.,  Bureau  of 
Plant  Industry  Bui.  69,  pp.  I"-:,  pis.  :',  |. — An  exhaustive  study  has  Keen  made  of  the 
varieties  of  lettuce  offered  by  seedsmen  iii  the  United  states.  A  classification  of 
varieties  is  given  with  a  key  to  the  same,  together  with  descriptions  and  synonyms 
of  all  of  the  varieties  'if  lettuce  so  far  as  known  now  grown  in  the  Tinted  States 

The  445  varieties  which  have  heen  found  listed  in  seedsmen's  catalogues  were 
found  to  consist  of  115  true  varieties,  the  others  being  synonyms  or  identical  with 
what  is  believed  to  lie  true  varieties.  A  description  is  given  of  each  true  variety 
with  notes  on  the  history  of  the  same,  an  account  of  its  present  status  in  the  trade, 
and  an  estimate  of  its  value.  A  large  number  of  the  varieties  are  illustrated.  The 
work  is  based  on  tin-  results  of  about  seven  years'  study  in  which  all  of  the  varieties 
have  heen  grown  out  of  doors,  the  seed  of  each  variety  being  obtained  where  possi- 
ble  from  a  number  of  different  seedsmen. 

A  table  is  given  showing  the  time  of  maturity  of  each  variety  when  grown  in 
Washington,  I».  ('..  the  date  of  the  first  appearance  of  the  seed  stalk,  the  weight 
and  diameter  of  the  matured  plants.  The  following  list  is  recommended  as  contain- 
ing some  of  the  best  varieties  for  the  purposes  named: 

Honu  •.  Deacon,  Hartford,  Bronzed  Head,  New  York,  Prize  Head,  Mignonette, 
Black-Seeded  Simpson,  Paris  White  Cos,  California  Cream  Butter,  Iceberg,  Tennis 
Ball  Black-Seeded.  Market  gardening  outdoors. — Big  Boston,  Tennis  Ball  Black- 
Seeded,  Black-Seeded  Simpson,  Hanson,  Reichner,  California  Cream  Butter,  Paris 
White  Cos,  Mammoth  Black-Seeded  Butter,  Hubbard  Market,  White  Chavigne. 
Market  gardening  under  glass. — Grand  Rapids,  Crumpled-Leaved,  Hothouse,  Black- 
Seeded  Simpson,  Golden  Queen,  Meete  Forcing,  White  Star,  Hubbard  Market.  Ten- 
uis Ball  White-Seeded.  Detroit  Market  Gardener  Forcing. 

Winter  forcing  of  rhubarb,  L.  P.  Hitchcock  ii'mm/ri/  Life  in  America,  7  (19 
No.4,pp-  fO2-404,  fig*-  •''■-An  account  is  given  of  the  winter  forcing  of  rhubarb  in  a 
house  cellar,  with  a  record  of  expenses  and  receipts. 

The  best  results  in  this  work  have  heen  secured  from  roots  that  have  heen  grown 
hut  one  summer  in  the  open  ground.     Older  roots  have  proved  less  satisfactory. 
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The  routs  should  be  set  out  in  the  spring,  just  as  soon  as  possible  alter  the  frost  is  out 
of  the  ground.  The  author  digs  the  roots  in  the  late  fall  in  clumps  ami  allows  them 
to  freeze  solid  before  putting  in  the  cellar. 

Generally  speaking,  the  roots  begin  to  produce  edible  shoots  within  5  weeks  after 
they  have  been  put  into  the  cellar,  and  continue  in  bearing  for  about  5  weeks.  After 
the  roots  are  put  in  place  on  the  floor  of  the  cellar,  or  on  specially  made  benches,  they 
are  thoroughly  watered  with  warm  water,  the  soil  being  kept  moist  but  never  wet. 
It  is  easy  to  water  too  much.  An  overabundant  supply  of  water  results  in  light- 
colored  stalks,  which  are  lacking  in  flavor  and  texture. 

Chayote,  the  South  American  apple  dumpling.  A  coming  product  of 
southern  California,  <t.  H.  Paine  (Pacific  Fruit  World,  is  (1905),  No.  21,  /<.  13,  fig. 
1). — The  author  gives  his  experience  in  growing  this  vegetable  in  California.  It 
fruits  there  very  abundantly,  and  it  is  believed  that  it  will  become  one  of  the  staple 
food  products  of  southern  California. 

Report  of  assistant  in  horticulture,  E.  E.  Nelson  (Wyoming  Sta.  Rpt.  1904,pp. 
52-64,  pi.  1). — An  outline  is  given  of  the  work  done  during  the  year,  with  an  account 
of  the  yield,  with  descriptions  of  a  number  of  varieties  of  garden  peas,  radishes,  let- 
tuce, and  cabbage  grown  at  the  station.  A  list  is  given  of  the  hardy  ornamental 
shrubs  which  succeed  at  the  station.  Among  these  may  be  mentioned  lilacs,  matri- 
mony vine,  roses,  yellow  flowering  currant,  honeysuckle,  barberry,  Siberian  pea 
bush,  Siberian  pea  tree,  flowering  almond,  etc.  A  numberof  herbaceous  perennials 
which  also  succeed  at  the  station  are  mentioned. 

A  test  was  made  of  2  varieties  of  mushrooms,  Bohemia  and  Alaska.  During  a 
fruiting  period  of  6'2  days  the  Bohemia  mushrooms  yielded  a  total  of  223 fruits.  The 
Alaska  variety  came  into  fruit  18  days  later  than  the  Bohemia,  producing l'o2  mush- 
rooms in  .'!1  days.  Not  only  did  the  Alaska  variety  yield  more  mushrooms  than  the 
Bohemia,  but  the  mushrooms  were  larger,  came  into  bearing  later,  and  made  a 
quicker  growth. 

Sterilized  vegetables  (Gardening,  13  (1905),  No.  299, p.  167). — It  is  reported  that 
a  discovery  has  recently  been  made  whereby  vegetables  may  be  preserved  indefi- 
nitely by  sterilizing  them  with  hot  air.  Corn,  peas,  string  beans,  Lima  beans,  etc, 
thus  treated  "take  on  a  withered  form  much  like  cured  hay,  but  when  put  in  cold 
water  will  resume  their  shape  and  retain  their  former  brittleness  and  garden  flavor." 

The  absorption  of  drugs  by  plants,  G.  Viaud  (Rev.  Hort.  [Pan's],  76  (1904), 
No.  24,  pp.  588-590). — A  general  discussion  is  given  of  the  possibility  and  value  of 
so  cultivating  and  fertilizing  plants  as  to  increase  their  medicinal  value. 

Influence  of  greenhouse  culture  on  plants  in  the  vicinity  of  Paris,  J. 
Bedelian  (Rev.  Gen.  But.,  16  (1904),  Nos.  184,  ]>/>■  144-154;  186,  pp.  242-248;  187,  pp. 
265-294;  188,  pp.  318-338,  pis.  4)- — An  illustrated  descriptive  account  is  given  of 
variations  in  the  anatomical  structure  of  a  number  of  varieties  and  species  of  plants 
grown  outdoors  and  under  glass  in  the  vicinity  of  Paris. 

Fourth  report  of  the  Woburn  Experimental  Fruit  Farm,  Dike  ok  Bedford 
and  S.  U.  Pickering  (  Woburn  Kept.  Fruit  Farm  Rpt.  1904,  }>P-  99). — The  results  are 
here  given  of  fertilizer  experiments  with  strawberries,  gooseberries,  raspberries,  cur- 
rants, and  apples,  which  have  been  carried  on  at  the  Woburn  Experimental  Fruit 
Farm  for  8  or  more  years,  and  for  a  lesser  period  with  some  of  the  fruits  at  Millbrook, 
lying  near  Woburn,  but  possessing  a  much  more  sandy  soil. 

The  surface  soil  at  Woburn  consists  of  a  sandy  loam,  resting  on  a  deep  bed  of  very 
impervious  Oxford  clay.  Analyses  show  this  soil  to  be  sufficiently  rich  in  all  the 
elements  of  plant  food  to  be  called  a  fertile  soil.  It  is  not.  however,  the  authors 
state,  adapted  to  fruit  growing  because  of  its  peculiar  physical  nature.  It  contains  a 
large  quantity  of  sand  in  such  a  minute  state  of  division  that  under  many  climatic 
conditions  it  exhibits  all  the  properties  of  the  stiffest  clay  soil.  "After  heavy  rains 
the  water  will  stand  on  the  ground  for  a  long  time  before  it  can  soak  away,  and  when 
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the  soil  dries  up  after  such  rain  it  becomes  caked  and  aa  hard  as  brick,  being  quite 
unworkable  under  such  conditions." 

In  the  following  discussion  wherever  commercial  fertilizers  were  used  they  were 
compounded  as  follows:  Potassium  sulphate  94  lbs.,  superphosphate  L52  lbs.,  mag- 
nesium sulphate  32  lbs.,  and  sodium  nitrate  97  His.  per  acre,  respectively.  It  is 
believed  that  such  a  mixture  is  probably  equivalent  to  a  dressing  of  1-  tons  of  manure 
per  acre.     This  mixture  was  taken  as  the  normal  fertilizer. 

Strawberries  (pp.  10-26,  91). — Manurial  experiments  with  strawberries  at  Wbburn 
have  been  under  way  now  for  7  years.  The  results  secured  during  the  first  :!  years 
have  been  previously  noted  (  K.  S.  K.,  12,  p.  646).  The  purpose  of  the  work  is  to 
test  the  effect  of  general  manures  on  the  crop,  the  comparative  effect  of  natural  ami 
artificial  manures,  and  the  comparative  effect  of  small  ami  large  dressings  of  these 
manures.  London  city  manure  was  used  at  the  rate  of  12  and  30  tons  per  acre, 
respectively,  on  some  plats,  and  commercial  fertilizers  equivalent  to  these  amounts 
on  others.     Six  varieties  of  strawberries  were  used. 

The  detailed  results  secured  in  different  years  show  very  great  irregularities.  A 
variety  yielding  two  or  three  times  as  much  as  another  one  year  might  rank  as  far 
below  it  the  next.  The  manured  plats  in  1899  and  1900  were  less  prolific  than  the 
unmanured  plats,  while  in  1901  and  1902  the  reverse  was  the  case.  On  the  whole 
the  use  of  fertilizers  has  increased  the  average  yield  over  the  unfertilized  plats  for 
the  7  years  about  12  per  cent. 

If  only  the  fighter  dressings  are  considered,  the  yield  is  about  25  per  cent  in  excess 
of  that  of  unfertilized  plats.  Differentiating  the  fertilizers  themselves,  the  manured 
plats  gave  about  2  per  cent  heavier  yield  for  the  whole  period  than  the  plats  receiv- 
ing commercial  fertilizers,  but  lighter  applications  of  fertilizers  gave  about  10  per 
cent  higher  yields  than  where  30  tons  of  manure  or  its  equivalent  of  commercial  fer- 
tilizers was  used.  Applying  the  larger  amount  of  commercial  fertilizers  in  2  separate 
applications  increased  the  average  yield  during  the  7  years  only  about  1  per  cent. 

During  the  last  4  years  of  the  experiment  it  was  noticed  that  the  fruit  from  the 
manured  plats  was  much  superior  in  size  and  quality  to  that  from  the  plats  receiving 
commercial  fertilizers  ami  the  strawberry  plants  were  more  healthy,  as  shown  by 
the  smaller  number  that  died.  Not  the  slightest  effect  of  either  London  city  manure 
or  the  commercial  fertilizers  on  the  period  of  ripening  or  duration  of  the  cropping 
season  could  be  detected. 

Summarizing  the  results  for  the  whole  period  the  authors  state  that  "it  does  not 
appear  that  artificial  manures  present  any  advantages  over  dung,  and  in  view  of  the 
marked  superiority  in  size  and  quality  of  berry  obtained  from  the  dunged  plots,  and 
the  smaller  mortality  suffered  by  the  plants  in  these  plots,  we  shoufd  certainly,  at 
present,  give  a  preference  to  the  use  of  dung,  wherever  the  economic  reasons  against 
its  use  are  not  too  strong." 

The  application  <»/'  !i<jui<l  manures  to  strawberries  during  tin-  swelling  <</'  the  fruit  (pp. 
27-34,  91). — This  experiment  is  a  continuation  of  that  reported  by  the  authors  4 
years  ago  (E.  S.  R.,  12,  p.  645)  and  deals  with  the  effect  of  watering  strawberries 
during  the  month  preceding  the  ripening  of  the  fruit  with  solutions  containing 
different  mineral  substances.  Each  plant  received  1  qt.  of  liquid  per  week  for  4 
weeks  in  succession.  The  different  plats  were  treated  as  follows:  (1)  Nothing,  (2) 
water  only,  (•">)  water  with  3.3  lbs.  ammonium  sulphate,  (4)  water  with  4.S  lbs. 
sodium  nitrate,  (5)  water  with  5.8  lbs.  potassium  nitrate,  (6)  water  with  :'>.:;  lbs. 
ammonium  sulphate  and  1.4  lbs.  crystallized  iron  sulphate.  Each  plat  contained 
4.">2  plants  occupying  one  twenty-fifth  of  an  acre. 

The  results  obtained  during  the  8  years  in  which  the  experiment  has  been  under 
way  are  extremely  contradictory;  for  example,  the  use  of  water  alone  resulted  in  the 
lowest  yields  during  the  lirst  4  years,  but  gave  the  highest  yields  during  the  last  4 
years.     The  potassium   nitrate  plat,  winch  gave  the  highest  yield  during  the   first 
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period  of  4  years  gave  the  lowest  yield  during  the  last  period,  etc.  The  application 
of  liquid  manurial  dressings  during  the  swelling  of  the  fruit  had  on  an  average  no 
appreciable  effect  on  the  crop,  and  no  evidence  was  accumulated  to  show  that  the  use 
of  water  alone  has  any  appreciable  effect  or  can  be  justified,  even  where  it  can  be 
applied  at  reasonable  cost. 

In  this  experiment  there  was  a  noticeable  difference  in  the  effect  of  the  different 
fertilizers  on  the  plants  themselves,  as  shown  by  their  dried  weights  at  the  end  of  the 
experiment.  The  values  obtained  in  the  different  cases  were  practically  identical, 
except  as  regards  the  nitrated  plats,  where  the  mortality  was  2  to  6  times  greater  than 
in  any  of  the  other  plats  and  the  average  weight  of  the  plants  was  only  about  one- 
half  that  of  those  in  other  plats.  The  sodium  nitrate  had  a  more  deleterious  effect 
than  the  potassium  nitrate. 

Gooseberries  (pp.  35-44,  91,  92). — The  manurial  experiments  with  gooseberries  have 
been  under  way  for  8  years,  but  owing  to  crop  failure  and  insect  pests  satisfactory 
results  were  secured  during  only  5  seasons.  The  work  of  3  seasons  has  already  been 
noted  (E.  S.  R.,  12,  p.  648).  At  the  time  of  that  report  the  results  which  had  been 
obtained  were  contradictory.  Further  work  has  thrown  fresh  light  on  the  subject, 
so  that  definite  conclusions  may  now  be  drawn. 

The  fertilizers  used  on  the  different  plats  were  (1)  nothing,  (2)  12  tons  London 
city  manure,  (3)  30  tons  London  city  manure,  (4)  commercial  fertilizers  equivalent 
to  12  tons  London  city  manure,  minerals  being  applied  in  November  and  nitrate  in 
February,  (5)  commercial  fertilizers  equivalent  to  30  tons  of  London  city  manure 
applied  as  in  (4),  and  (6)  commercial  fertilizers  equivalent  to  30  tons  London  city 
manure,  the  minerals  applied  partly  in  November  and  partly  in  February  and  the 
nitrate  in  February. 

The  first  season  in  which  results  were  available  all  manured  plats  gave  about  equal 
results.  The  next  season  those  fertilized  with  commercial  fertilizers  led,  but  the 
third  and  subsequent  seasons  the  gooseberries  on  the  city-manured  plats  showed  the 
greatest  benefit  from  the  use  of  fertilizers.  At  the  time  of  writing  the  manured 
bushes  were  vigorous  and  healthy,  while  the  unmanured  bushes  and  those  fertilized 
with  commercial  fertilizers  were  stunted  in  growth  and  practically  useless  for  bearing 
purposes,  the  fruit  being  too  small  and  poor  for  market.  Primings  from  manured 
bushes  were  6  to  10.5  times  greater  than  from  unmanured  plats  and  about  5.5  times 
greater  than  from  the  plats  receiving  commercial  fertilizers. 

The  anomalies  of  the  first  3  seasons  are  thus  accounted  for:  "In  the  first  season 
the  dung  had  not  had  time  to  make  its  effect  felt;  in  the  second  year  it  did  so,  but 
its  first  action  was  that  of  promoting  growth  at  the  expense  of  fruiting,  and  the  crops 
were,  therefore,  reduced  below  the  level  of  the  other  plats;  after  the  first  vigor  of 
the  tree  had  been  expended  in  growth  the  fruit  began  to  benefit  by  the  dung,  and 
the  crop  were  further  increased  by  the  increased  size  of  the  trees  which  bore  it." 
The  increase  from  12  to  30  tons  of  city  manure  was  not  productive  of  any  increase  in 
the  fruit  yield,  the  proportion  being  136  :  131.  There  was  an  increase  in  wood 
growth,  however,  the  primings  being  in  the  proportion  of  609  : 1,065  from  the  light 
and  heavily  manured  plats,  respectively. 

The  experiment  is  interesting  from  another  standpoint,  in  showing  that  gooseberry 
bushes  were  almost  killed  for  want  of  manure  on  the  same  soil  in  which  manure  was 
practically  without  benefit  to  the  strawberry  plant.  The  absence  of  effect  of  the 
commercial  fertilizers  in  the  case  of  gooseberries  indicates  that  the  beneficial  effect 
in  the  case  of  manure  must  have  been  due  almost  entirely  to  its  action  on  the  phys- 
ical properties  of  the  soil.  Analysis  of  the  soil  from  the  different  plats  showed  that 
manured  plats  contained  from  2  to  3  per  cent  more  moisture  than  the  unmanured 
plats  or  the  plats  which  had  received  commercial  fertilizers. 

Stating  the  matter  concisely,  "the  dunged  plats  were  much  superior  to  the  others 
as  regards  size  and  quality  of  fruit  and  as  regards  the  growth  and  vitality  of  the 
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bushes.  The  plats  dressed  with  artificials  were  but  little  better  than  those  receiving 
DO  dressing,  and  the  hushes  in  them  were  quite  worn-out  and  dying  at  the  end  of  7 
or  8  years.  Heavier  dressings  of  manure  produced  no  effect  on  the  crops,  but 
increased  the  growth  of  the  hushes,  especially  in  the  case  of  dung." 

Currants  (pp.  45-49,  92).— Satisfactory  crops  of  currants  have  been  obtained  for 
only  5  seasons,  although  the  experiment  has  been  under  way  for  8  years.  The  test 
with  currants  involved  a  comparison  of  L2  and  30  tons  per  acre,  respectively,  of  Lon- 
don city  manure,  with  equivalent  amounts  as  regards  fertilizer  constituents  of  com- 
mercial fertilizers.  Notice  of  early  work  has  previously  been  given  (E.  S.  K.,  12, 
p.  648). 

A  final  summary  of  the  results  secured  indicates  that  moderate  dressings  of  city 
manure  and  artificials  for  red  and  white  currants  increase  the  crop  about  28  percent. 
The  city  manure  had  less  effect  at  first,  owing  to  its  increasing  the  wood  growth.  The 
commercial  fertilizers  were  least  effective  at  the  end  of  the  experiment.  The  manured 
plats  were  much  superior  to  the  others  as  regards  size  and  quality  of  fruit  and  growth 
of  hushes.  Both  the  fruit  yield  and  the  size  of  the  hushes  were  considerably  increased 
by  the  use  of  30  tons  of  city  manure  over  a  similar  application  of  12  tons.  The  heavier 
dressing  of  commercial  fertilizers,  however,  while  it  increased  the  size  of  the  bushes 
slightly,  had  hut  little  effect  on  the  crops. 

Raspberries  (pp.  50-52,  92,  93). — The  fertilizer  experiments  with  raspberries  were 
similar  in  character  to  those  noted  above  with  currants.  The  experiments  covered  a 
period  of  7  years,  hut  in  only  4  seasons  were  satisfactory  crops  secured.  The  average 
increased  yield  of  the  fertilized  over  the  unfertilized  plats  was  30  per  cent.  The  use 
of  30  tons  of  manure  per  acre  resulted  in  lb'  per  cent  better  yields  than  when  but  12 
tons  were  used.  The  larger  dressing  of  commercial  fertilizer,  however,  decreased  the 
yield.  On  the  whole,  the  city  manure  proved  23  per  cent  better  as  a  fertilizer  for 
raspberries  than  commercial  fertilizers,  the  fruit  being  larger  and  of  better  quality. 
The  effect  of  the  manures  on  the  growth  of  canes  was  not  determined. 

Apples  (pp.  53-90,  93). — Fertilizer  experiments  with  apples  have  been  under  way 
since  1896,  during  which  time  records  have  been  obtained  for  8  seasons.  Details  of 
the  plan  of  the  work  have  been  previously  noted  ( K.  S.  R.,  12,  p.  749).  The  treat- 
ment of  the  different  plats  as  regards  fertilizers  has  consisted  of  a  comparison  of 
London  city  manure  with  equivalent  amounts  of  commercial  fertilizers  and  of  combi- 
nations of  commercial  fertilizers  and  manure,  in  some  instances  where  nitrate  was 
used  the  applications  were  made  in  late  summer. 

An  exhaustive  account  is  given  of  the  effect  of  the  different  fertilizers  on  the  leaf 
growth,  the  growth  of  trunk  and  branches,  and  on  the  production  of  fruit.  On  the 
whole,  "neither  moderate  nor  heavy  dressings  of  dung  or  artificials,  nor  of  both  com- 
bined, had  any  appreciable  effect  on  any  feature  of  the  trees,  nor  on  the  crops  from 
them.  The  total  effect  did  not  amount  to  5  per  cent,  and  even  that  effect  was  very 
doubtful.  The  only  exception  was  in  the  case  of  nitrate  applied  in  the  early  or. late 
summer,  which,  in  several  seasons,  produced  a  good  effect  [on  growth  of  leaf  and 
tree  and  size  of  fruit].  In  a  lighter  and  poorersoil  [at  Millbrook]  the  results  obtained 
indicate  that  manures  will  there  have  a  more  positive  action." 

In  discussing  the  exhaustion  of  the  soil  by  different  fruits,  the  authors  state  that  in 
their  experiments  the  wood  growth  of  strawberries,  roughly  speaking,  has  amounted 
to  about  5  cwt.  per  acre  per  annum,  red  currants  22  cwt.  per  acre  per  annum,  and 
bush  apples  48  cwt.  per  acre  per  annum.  It  is  thought  that  the  wood  growth  of 
gooseberries  would  he  similar  to  currants  and  that  of  raspberries  intermediate 
between  currants  and  strawberries.  Some  of  the  final  practical  conclusions  of  the 
authors  relative  to  the  whole  work  are  as  follows: 

"We  should  not  recommend  a  grower  to  spend  any  money  in  manuring  apple 
trees,  especially  in  heavy  and  fairly  fertile  soil,  unless  he  had  ascertained  by  an 
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actual  trial  on  His  own  ground,  and  a  trial  extending  over  several  years,  that  such 
manuring  would  repay  him;  with  gooseberries  we  should  recommend  dunging  the 
greater  part  of  the  plantation,  and  reserving  only  a  small  portion  for  trials  with  arti- 
ficial manure  and  with  no  manure;  with  currants,  raspberries,  and  strawberries  we 
should  recommend  the  same  experimental  treatment  as  with  gooseberries,  wherever 
dung,  or  some  manure  containing  a  considerable  proportion  of  organic  matter,  were 
procurable  at  a  moderate  cost;  in  cases  where  this  was  not  so,  the  bulk  of  the  plan- 
tation might  be  treated  with  artificials,  and  only  a  small  portion  reserved  for  treat- 
ment with  dung. 

"In  no  case,  except  for  the  purpose  of  trial,  should  we  recommend  a  heavier  dress- 
ing than  12  tons  per  acre,  or  its  equivalent  in  artificials,  and  in  no  case  should  any 
conclusions  be  drawn  as  to  the  action  of  the  manures  on  the  strength  of  less  than  3 
or  4  years'  results." 

An  experimental  shipment  of  fruit  to  Winnipeg,  J.  B.  Reynolds  (Ontario 
Agr.  Col.  Rev.,  17  (1904),  No.  3,  pp.  153-157,  figs.  4)- — Two  cars  containing  mixed 
fruit — peaches,  pears,  plums,  and  grapes — were  shipped  by  freight  from  St.  Catharines 
to  Winnipeg.  Express  rates  on  carloads  were  $2.10  per  hundred,  while  freight  rates 
were  about  74  cts.  per  hundred. 

The  experiment  proved  that  tender  fruits  could  be  carried  safely  in  refrigerator 
cars  by  freight  to  Winnipeg,  the  time  required  being  6  to  8  days.  Wrapped  XXX 
Crawford  peaches  in  13-qt.  baskets  realized  85  to  90  cts.  net;  XX  Crawford  netted  70 
to  80  cts.,  and  Elbertas  62.5  to  80  cts.  These  prices  were  fully  equal  to  those  for  the 
best  California  peaches  for  the  same  dates,  the  larger  size  of  the  California  peaches 
being  counterbalanced  by  the  superior  brightness  and  color  of  the  Canadian  fruits. 

Plums  did  not  sell  so  well  in  the  Winnipeg  market.  Baskets  containing  11  qts.  of 
the  Reine  Claude  variety  netted  47  cts.,  the  Yellow  Egg  variety  54  cts.,  and  the 
Grand  Duke  and  Glass  48  cts.  Grapes  netted  for  the  most  part  75  cts.  to  SI. 02  per 
crate  of  30  lbs.,  after  deducting  all  charges  and  cost  of  packing. 

As  to  the  degree  of  maturity  at  which  fruit  should  be  picked  for  shipping  to  Win- 
nipeg, the  best  results  were  secured  with  all  classes  of  fruit  when  it  had  been  left  on 
the  plant  until  of  full  size  and  characteristic  color.  It  should  be  picked  while  still 
firm,  but  before  the  yellow  tints,  significant  of  ripeness,  have  begun  to  appear. 
"Peaches  and  pears  that  were  shipped  hard  and  green  reached  the  market  without 
any  perceptible  change;  those  that  were  semifinn  at  shipment  had  become  suffi- 
ciently mellow  to  be  in  good  usable  condition." 

A  new  apple  of  rare  beauty,  W.  G  Johnson  (Amer.  Agr.,  75  (1905),  No.  4,  ]>■ 
79,figx.  2). — The  history  is  given  of  an  apple  which  has  been  grown  in  the  Hudson 
River  Valley  for  a  number  of  years,  but  which  lias  not  previously  been  publicly 
described.  It  is  called  the  Barringer,  after  Mrs.  J.  II.  Barringer,  daughter  of  the 
originator  of  the  fruit, 

"In  size  the  fruit  runs  from  medium  to  large  and  is  unusually  attractive.  It  is  yel- 
low, washed  with  a  mixed  red,  splashed  and  striped  with  crimson."  It  is  roundish 
in  form  with  yellow-colored  flesh  of  fine  juicy  texture.     It  is  an  early  winter  sort. 

A  frost-proof  orange  orchard,  T.  L.  Mead  (Country  Life  in  America,  7  (1905), 
No.  4,  i>i>.  367-S69,  385,  386,  fig*.  £).— An  account  is  given  of  the  construction  of  a 
shed  in  Elorida  to  protect  oranges  from  frost..  The  shed  is  covered  witli  canvas  in 
cold  weather  and  is  heated  by  a  spray  of  warm  artesian  water  having  a  natural  tem- 
perature of  about  70°. 

Sterility  in  the  Japanese  plums,  M.  B.  Waite  (Amer.  Agr.,  75  (1905),  No.  5, 
p.  112).—  The  author  states  that  from  experiments  carried  on  recently  in  bis  plum 
orchard  Japanese  plums  are  practically  self-sterile  and  require  cross-pollination  to 
insure  fruitfulness. 

"Not  only  the  ordinary  common  Japanese  varieties,  such  as  Abundance,  Burbank, 
Red  June,  Chabbeau,  Agen,  etc.,  are  decidedly  self-sterile  to  their  own  pollen,  but 
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the  related  variety,  the  Wickson,  a  hybrid  between  the  Japanese  and  Prunvs  simonii." 
The  Japanese  varieties  are  extremely  fertile  when  cross-pollinated  with  other  varie- 
ties of  their  own  <rroup  or  with  the  native  plums  and  probably  most  other  plums. 
With  these  plums,  however,  as  with  other  fruits,  "self-sterility  obtains  only  in  a 
relative  degree.  Under  extremely  favorable  circumstances,  with  all  conditions  just 
right,  doubtless  they  might  be  aide  to  set  a  considerable  number  of  fruits  without 
cross-pollination." 

The  only  safe  way,  however,  in  planting  out  plums  is  to  assume  self-sterility,  and 
to  plant  not  more  than  from  .'!  to  5  rows  of  one  variety  in  a  solid  block,  placing  the 
varieties  which  bloom  approximately  at  the  same  time  alongside  each  other. 

Pickling  green  olives,  J.  F.  Revalk  (  California  Fruit  Grower,  SI  ( 1905  I,  No.  a?.;, 
//.  S  ). — The  author  carried  on  experiments  for  :;  years  in  the  pickling  of  green  olives. 
He  was  able  to  obtain  large,  firm,  bright,, even-colored  fruit  that  kept  indefinitely 
and  that  could  not  he  told  from  the  genuine  Queen  olive  except  by  taste.  In  this 
respect,  however,  they  were  very  much  inferior  to  the  genuine  Queen  brand. 

The  author  further  studied  the  matter  of  pickling  green  olives  in  Spain.  He  found 
that  in  the  vicinity  of  Seville  the  olives  are  brought  in  from  the  groves  in  baskets, 
sometimes  a  distance  of  a  day's  journey  by  rail.  They  are  at  once  put  in  cement 
tanks  about  5  ft.  square  by  4  ft.  deep  ami  covered  witli  a  solution  of  caustic  soda  (3° 
Baume)  and  kept  immersed  for  from  6  to  9  hours.  The  soda  solution  is  then  with- 
drawn and  the  tank  filled  with  water. 

After  soaking  for  4  to  <>  hours  longer  the  fruit  is  put  into  casks  which  are  headed 
up  and  tilled  with  a  brine  made  of  salt  and  water  of  8°  strength  on  the  salino- 
meter.  They  are  then  rolled  out  into  the  open  courtyard,  bunghole  up,  where  they 
undergo  a  kind  of  fermentation  for  a  couple  of  weeks.  At  the  end  of  this  time  the 
lye  taste  has  entirely  disappeared  and  the  olives  are  ready  for  sorting  and  packing, 
after  which  they  are  again  packed  in  the  original  casks  and  covered  with  a  brine  of 
26°.  Practically  this  same  method  of  pickling  was  employed  by  the  author  with 
California  fruit  but  with  negative  results,  and  he  is  of  the  opinion  that  the  fault  lies 
in  the  fruit  rather  than  in  the  process. 

From  the  autlu  >r's  i  >1  iservations  in  Spain  and  his  experience  in  California  he  derives 
the  following  conclusions:  "Queen  and  Manzanilla  olives  can  be  grown  in  this  State, 
but  can  not  lie  cured  to  resemble  the  Spanish  product  in  flavor.  They  are  not  good 
varieties  to  pickle  ripe.  For  oil  making  they  are  inferior  to  other  varieties  grown 
here." 

Strawberry  culture  in  Mississippi,  A.  B.  McKay  (Mississippi  Nu.  Circ.  19, 
l>]i.  i;). — Popular  directions  for  the  culture  of  strawberries  in  Mississippi. 

The  influence  of  grafting  on  the  composition -of  grapes,  G.  Curtel  (Compt. 
Rend.  Acad.  Sci.  [Paris],  139  (1904),  No.  II,  pp.  491-493).— Data,  secured  in  the 
physical  and  chemical  analyses  of  grapes  of  the  Pinot  variety,  grafted  on  Riparia 
and  also  grown  on  its  own  roots,  and  of  the  Camay  variety,  grafted  on  Solonis  and 
also  grown  on  its  own  roots,  are  tabulated  and  discussed. 

An  appreciable  difference  is  noticeable  in  the  composition  of  the  wines  made  from 
grapes  grown  on  grafted  vines  and  on  their  own  roots.  The  fruits  of  the  grafted 
vines  were  larger  and  the  skin  thinner  with  more  abundant  pulp;  the  seeds  were 
less  numerous  but  larger;  The  juice,  while  more  abundant,  was  ordinarily  more  acid 
and  contained  a  greater  quantity  of  sugar  and  nitrogenous  material,  though  less  rich 
in  phosphates,  tannin,  and  coloring  material.  The  coloring  material  of  the  grafted 
vines  was  also  less  staMe.  Two  facts  were  especially  prominent — the  unstability  of 
the  color  and  excess  of  wine  oxydase  of  the  grafted  Pinot  variety,  and  the  greater 
abundance  of  nitrogenous  material  in  the  must. 

The  role  of  seeds,  pellicles,  and  stems  in  wine  making,  P.  Pacottet  (Rev. 
ViL,  22  (1904),  Nos.  568,  pp.  485-488;  571,  pp.  581-584,  J'1-  /)•  —  Commencing  in  1901 
and  continuing  to  1903,  experiments  were  made  to  determine  in  each  instance  the 
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rule  in  the  production  of  wine  of  such  individual  factors  as  the  stems  of  grapes?,  the 
seeds,  the  pellicles,  and  combinations  <>f  2  or  3  of  these  factors. 

The  conclusions  reached  relative  to  wine  made  from  the  Pinot  variety  were  that 
when  must  is  fermented  with  the  stems  the  stems  fix  in  their  tissues  a  notable  quan- 
tity of  coloring  material  amounting  to  about  20  per  cent  of  the  total;  that  is,  the 
intensity  of  the  color  of  the  wine  is  about  80  per  cent  of  what  it  would  be  if  the 
stems  were  omitted  from  the  must.  The  wines  made  from  grapes  picked  from  the 
stems  are  softer  than  the  wines  made  from  the  total  vintage.  The  latter,  however, 
have  more  body  and  are  more  fruity,  and  the  herbaceous  flavor  of  the  stems  totally 
disappears  within  a  year. 

The  coloring  material  of  the  pellicles  is  only  slightly  soluble  and  that  which  does 
dissolve  becomes  insoluble  if  it  finds  in  the  wine  a  sufficient  quantity  of  tannin  This 
tannin  is  obtained  from  the  seeds  and  the  steins  and  also  from  the  casks  after  racking. 
In  extraction  by  heat,  at  a  temperature  of  60°,  a  must  is  obtained  very  rich  in  color 
but  poor  in  tannin.  A  part  of  the  coloring  material  becomes  insoluble  under  the 
influence  of  yeasts.     Another  part  is  precipitated  after  fermentation. 

In  wines  fermented  with  the  seeds  some  tannins  are  obtained  which  are  peculiarly 
oxidizable  in  the  air.  Grapes  grown  during  excessively  dry,  warm  seasons  are 
especially  rich  in  natural  oxidases,  and  at  the  first  racking  the  wines  made  from  such 
grapes  have  a  troubled  appearance  and  take  on  a  chocolate  color  owing  to  the  oxida- 
tion of  these  tannins.  This  oxidation  ceases  after  1  or  2  rackings.  Red  grapes  are 
sometimes  added  to  fermentation  vats  to  increase  the  color  of  the  wine.  It  is 
believed  that  the  experiments  show  that  this  practice  would  be  more  effectual  if 
berries  without  the  stems  were  used. 

FORESTRY. 

The  national  forest  reserves  (Forestry  and  Trrig.,  10  (1904),  No.  11,  pp.  520, 
■r>.Jl). — An  account  is  given  of  the  purpose  of  the  establishment  of  forest  reserves, 
their  growth,  and  the  ends  which  they  are  expected  to  conserve. 

The  Luquillo  Forest  Reserve,  Porto  Rico,  J.  ('.  (Iifford  (  U.  S.  I>c/>t.  Agr., 
Bureau  of  Forestry  Bui.  54,  pp.  52,  ph.  8,  map  1). — After  giving  a  general  description 
showing  the  location  and  topography  of  the  Luquillo  Forest  Reserve  in  northeastern 
Porto  Rico,  the  author  gives  a  general  description  of  the  climate  of  the  region  and 
of  its  forests. 

The  reserve,  which  was  established  by  proclamation  by  the  President  in  1903, 
contains  the  principal  portion  of  the  forested  lands  still  remaining  on  the  island,  but 
the  author  points  out  that  to  the  east  of  the  reservation  is  still  some  public  land 
which  is  forested,  and  he  suggests  that  this  should  be  added  to  the  reserve. 

The  various  efforts  that  have  been  made  to  utilize  the  forest  products  are  described 
and  notes  given  on  the  other  industries  of  the  region,  after  which  notes  are  given  on 
the  effect  of  grazing,  fire,  deadenings,  timber  stealings,  etc.  The  necessity  for  gov- 
ernment control  is  shown,  and  the  author  offers  suggestions  for  the  administration 
of  the  reserve. 

The  bulletin  contains  an  appendix  in  which  notes  are  given  on  the  trees  of  the 
Luquillo  region.  This  list,  which  gives  not  only  the  scientific  but  common  names, 
notes  on  economic  uses,  distribution,  etc.,  is  by  the  author  and  O.  W.  Barrett,  ento- 
mologist and  botanist  of  the  Porto  Rico  Station. 

The  South  Mountain  Forest  Reserve,  F.  L.  Biti.er  (Forest  Leaves,  9  (1904), 
No.  1..',  \>p.  187-1S9). — A  brief  description  of  the  South  Mountain  Forest  Reserve  in 
Pennsylvania,  which  embraces  about  50,000  acres.  The  predominating  trees  are  oak, 
with  some  young  white  pine  in  the  valleys  and  along  the  sides  of  the  ridges.  This 
reserve  is  divided  into  3  tracts,  each  of  which  is  separately  described. 
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Report  of  the  secretary  of  the  Pennsylvania  Forestry  Association,  J.  T. 
Bothrock  i  Forest  Leaves,  9  (  1904),  No.  12,  pp.  181,  182).— This  report,  briefly  noted 
previously  i  E.  S.  R.,  16,  p.  4  7l'  i,  gives  a  statement  of  the  condition  of  the  department 
of  forestry  up  to  June  1, 1904,  when  the  author  resigned  his  position  as  commissioner 
of  forestrj . 

In  1893  the  State  of  Pennsylvania  was  not  known  to  own  any  forest  land.  Since 
that  time  cut-over  areas  have  been  secured  to  be  devoted  to  forestry  purposes  to  the 
amount  of  500,000  acres,  and  negotiations  an- in  progress  for  the  purchase  of  about 
200,000 acres  more,  making  the  present  or  prospective  forest  reservation  of  the  state 
about  700,000  acres. 

Notes  are  given  on  the  management  of  this  area.  Through  the  system  devised  it 
has  been  possible  to  control  the  forest  fires  on  the  State  holdings  better  than  .•vet- 
before.  Nurseries  of  white  pine  and  black  walnut  have  been  established  and  exten- 
sive plantings  are  expected  in  the  near  future. 

Notes  are  given  on  the  establishment  of  the  forest  academy  at  .Mont  Alto  in  con- 
nection with  the  forest  system  of  Pennsylvania,  and  suggestions  are  made  for  the 
carrying  out  of  the  forest  policy. 

The  forest  work  at  Mont  Alto  during  1904,  <  i.  H.  Wirt(  Forest  Leaves,  9  (1904), 
No.  12,  ]>]>.  185-187).  —  In  this  portion  of  the  forest  reserve  of  Pennsylvania  nurseries 
have  been  successfully  established,  and  there  are  growing  there  under  different  con- 
ditions of  shade,  mulching,  etc.,  1  and  2  year  old  seedlings  of  white  and  yellow  pine, 
red  spruce,  Douglas  fir,  white  oak,  ash,  chestnut,  horse-chestnut,  catalpas,  locust, 
and  a  few  other  species. 

It  has  been  usually  claimed  that  the  western  catalpa  is  free  from  insect  attack, 
but  the  experience  at  this  station  has  shown  that  a  number  of  caterpillars  attacked 
the  seedlings.  For  their  protection  the  trees  were  sprayed  several  times  with  Bor- 
deaux mixture  to  which  salt  was  added.  This  seemed  to  protect  the  seedlings 
against  further  injury  without  any  damage  to  the  plants. 

About  125,000  seedlings  have  been  heeled  in  for  future  planting.  Improvement 
cuttings  have  been  made  on  1(H)  acres,  from  which  about  200  cords  of  tire  wood,  400 
fence  posts,  a  quantity  of  fence  rails,  and  a  few  telephone  poles  have  l>een  removed. 
The  dead  wood  is  being  removed  from  the  area  so  as  to  diminish  the  danger  from  forest 
fires. 

Experiments  have  been  made  in  planting  white  pine  and  western  catalpa,  both  as 
pure  forest  and  mixed  growth,  different  distances  of  planting  being  adopted.  Alter- 
nate plantings  with  yellow  locust  and  catalpa  are  also  being  made,  and  in  the  spring 
of  1905  further  extensions  of  plantings  are  contemplated. 

Forest  planting  by  Los  Angeles,  Cal.  (  Forestry  mnl  Trrig.,  10  (1904),  -V".  11, 
ji.  493). — According  to  this  publication,  the  city  of  Eos  Angeles  has  undertaken  to 
plant  3,000  acres  of  brush  land,  intending  to  convert  it  into  a  commercial  forest 

While  this  practice  is  quite  common  in  Europe,  it  is  believed  to  be  the  only 
instance  in  which  a  city  in  the  United  States  is  interested  in  creating  a  forest. 
Through  cooperation  with  the  Bureau  of  Forestry  plans  have  been  completed  by 
which  it  is  expected  to  convert  the  waste  land  into  a  productive  forest,  which  will 
not  only  pay  for  its  creation  and  care  through  the  sale  of  mature  timber,  but  will  be 
a  place  for  recreation  for  the  citizens. 

A  comprehensive  forest  law  {Forestry  "ml  Trrig.,  10  (1904),  No.  11,  pp.  498- 
503  |. — The  text  is  given  of  a  proposed  law  for  the  protection  ami  management  of  the 
forest  lands  within  the  State  of  California.  This  is  based  on  two  years'  cooperation 
between  the  Bureau  of  Forestry  and  the  board  of  the  State  of  California.  In  addi- 
tion to  having  features  of  strictly  local  application,  the  general  principles  are  com- 
mended for  consideration  in  other  States. 

Forest  administration  in  British  India,  1902-3,  S.  Kahdi.ev-Wii.mot  (  For- 
est Dept.    British    India,    Rpt.   1902-3,  pp.  50,  map  1). — A   report  is  given   by  the 
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inspector-general  <>f  forests  of  the  Government  of  India  showing  the  extension  and 
organization  of  forest  areas,  management  of  State  forests,  and  financial  returns,  with 
appendixes  showing  the  amount  of  reserve  and  leased  forests,  total  forest  area,  work- 
ing plans,  etc. 

Annual  report  of  the  state  forest  administration  in  South  Australia, 
1903-4,  \V.  (in.i.  (South  Australia  Woods  and  Forest  Dept.,  Rpt.  State  Forest  Admin., 
1903-4,  PP-  1?,  I'lx-  •')• — A  progress  report  is  given  of  the  forest  investigations  on  the 
reserve  and  protected  areas  of  South  Australia,  which  amounted  in  1904  to  L82,074 
acres. 

During  the  year  reported  upon,  l.">,7t>4  acres  were  inclosed  for  planting  and  natural 
reforestation,  and  of  the  95,000  trees  originally  planted 89,000  are  reported  as  living. 
Brief  notes  are  given  on  the  gratuitous  distribution  of  trees  through  the  department, 
and  a  report  on  the  cultivation  of  the  date  palm,  which  shows  that  in  :!  localities 
about  3,000  trees  are  living  which  are  the  results  of  plantations  begun  in  L894. 

Report  of  the  forestry  branch,  New  South  Wales,  1903,  E.  Mai  parlane 
(New  South  Wales,  Dept.  Lands,  Rpt.  Forestry  Branch,  1908,  pp.  9,  pis.  9). — The  forest 
area  under  the  supervision  of  the  department  amounts  to  7,271,100  acres,  being  an 
increase  of  307,404  acres  during  the  year  covered  by  the  report. 

A  synopsis  is  given  of  the  work  of  the  field  staff  and  progress  made  in  the  estab- 
lishment of  forest  nurseries,  thinning,  planting,  etc.,  and  figures  presented  showing 
the  revenue  derived  and  the  imports  and  exports  of  timber.  Notes  are  given  on  the 
enforcement  of  the  regulations  regarding  the  eradication  of  the  prickly  pear. 

The  black  ash,  J.  T.  Rothrock  (Forest  Leaves,  9  (1904),  A'"-  l ',  pp.  is  l,  185, 
pin.  ,/). — An  account  is  given  of  the  black  ash  (Fraxinus  sambucifolia),  its  forest 
characteristics,  and  the  nature  and  value  of  its  timber. 

The  basket  willow  (Forestry  and  Trrig.,  l<>  (1904),  No.  !<>,  pp.  455-460,  figs.  7). — 
Investigations  carried  on  by  the  Bureau  of  Forestry  on  the  growth  and  manufacture 
of  basket  willow  are  described,  the  information  being  largely  drawn  from  Bureau  of 
Forestry  Bulletin  46  (E.  S.  R.,  1(5,  p.  161), 

The  formation  of  lodgepole  pine  forests,  M.  L.  Erickson  (  Forestry  and  Trrig., 
10  (1904),  No.  11,  pp.  503-511,  figs.  5). — The  lodgepole  pine  in  typical  regions  occurs 
as  a  pure  forest  of  even  stand,  the  trees  being  nearly  all  of  the  same  age.  Such  for- 
ests are  comparatively  young  as  a  rule,  the  older  lodgepole  forest  not  always  being  a 
pure  forest.  This  is  due  to  the  dying  out  of  the  trees  that  are  overtopped,  and  the 
space  left  is  taken  up  by  Engelmann  spruce,  Alpine  fir,  and  other  species.  The 
lodgepole  pine  is  intolerant  of  shade,  especially  when  young,  and  very  few  seedlings 
are  found  growing  in  the  dense  virgin  forest.  The  fact  that  it  does  not  come  up 
under  dense  shade  determines  very  largely  the  composition  of  the  forest. 

The  reproduction  of  the  lodgepole  pine  is  closely  related  with  the  effect  of  forest 
tires.  The  cones  do  not  open  immediately  after  maturity,  but  the  scales  remain 
closed  from  2  to  10  years,  or  until  they  are  made  to  open  by  heat.  During  tins  time 
the  ripe  seed  is  protected  by  the  cone  scales  and  seems  to  lose  none  of  its  vitality. 
Unless  the  fire  is  a  very  severe  one,  young  seedlings  of  the  lodgepole  pine  spring  up 
abundantly  on  burned  districts,  soon  covering  the  ground  with  a  dense  growth. 
There  is  probably  no  better  species  of  tree  than  the  lodgepole  pine  to  secure  repro- 
duction on  burned-over  areas. 

Studies  were  made  of  the  rate  of  production  on  a  number  of  tracts,  and  it  was 
found  that  there  was  an  average  of  about  15,000  seedlings  to  the  acre.  In  two  sam- 
ple acres  by  actual  count  the  seedlings  in  one  case  were  17,9(>8,  and  in  another  13,632. 
Where  partial  shade  occurred  the  number  of  seedlings  on  a  number  of  acres  exam- 
ined ranged  from  5,000  to  12,000.  The  well-known  occurrence  of  the  lodgepole  pine 
in  what  are  termed  "pole  patches"  is  said  to  be  a  direct  outcome  of  the  reproduction 
of  the  tree  on  burned-over  areas. 
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Forest  fires  (  Forestry  and  Trrig.,  10  I  1904),  No.  11,  pp.  582-584,  fig.  /).-— A  record 
is  given  of  the  forest  fires  during  the  month  of  October,  L904,  the  damage  reported 
being  confined  largely  to  Montana  and  California.  The  disastrous  fires  of  Oregon 
and  Washington,  reported  in  the  previous  month,  were  checked  by  heavy  rains. 
The  loss  in  Oregon  due  to  the  forest  (ires  during  September  and  <  >ctober  is  placed  at 
$8,000,000. 

Timber  seasoning  stations  (  Forestry  and  Trrig.,  10  {1904),  No.  11,  p.  494).—  The 
Bureau  of  Forestry  has  made  an  agreement  to  carry  on  timber  seasoning  tests  in 
Wisconsin  and  Michigan  in  cooperation  with  two  telegraph  and  telephone  companies. 
The  object  of  the  experiments  is  to  determine  how  many  years  can  be  added  to  the 
life  of  poles  by  proper  seasoning.  The  expense  of  the  experiments  will  be  borne 
jointly  by  the  Bureau  of  Forestry  anil  the  companies  interested,  and  two  railroad 
companies  have  agreed  to  haul  the  poles  to  the  testing  stations  without  charge  for 
freight. 

SEEDS— WEEDS. 

Some  errors  in  seed  testing,  II.  Rodewald  ( Arb.  Devi.  Landw.  Gesell.,  1904,  No. 
101,  pp.  IV— 117). — The  author  reports  on  some  errors  in  the  system  of  seed  testing 
adopted  by  the  German  seed  control  stations.  He  has  conducted  an  extended  series 
of  experiments  to  test  the  rules,  and  the  errors  are  classed  by  him  as  "occasional" 
or  "accidental  "  and  "systematic"  or  "fundamental."  lie  shows  by  many  examples 
the  effect  of  a  strict  application  of  the  rules,  and  how  the  errors  may  be  greatly 
increased  by  using  formulas  based  on  wrong  data. 

Resistance  of  certain  seed  to  the  action  of  absolute  alcohol,  P.  Becquekei, 
(Compt.  Rend.  Acad.  Sci.  [Paris'],  188  {1904),  No.  19,  pp.  1179-11S1).—  The  author 
reviews  the  work  of  Giglioli  (E.  S.  R.,  7,  p.  406),  showing  that  alfalfa  and  clover 
seeds  artificially  dried  retain  their  germinative  power  after  having  heen  submitted 
for  a  long  time  to  the  action  of  absolute  alcohol,  as  well  as  alcoholic  solutions  of 
corrosive  sublimate. 

The  experiments  of  <  iiglioli  in  a  modified  way  have  been  repeated,  the  author  in 
this  case  using  wheat,  peas,  beans,  clover,  and  alfalfa.  All  the  seeds  were  divided 
into  4  lots,  one  of  which  was  imperfectly  dried,  just  as  it  comes  from  the  granary, 
but  the  seed  coats  were  left  intact;  the  second  had  the  seed  coats  perforated;  the 
third  lot  was  soaked  in  water  for  2  hours,  while  the  fourth  lot  remained  as  a  check. 
The  M  lots  of  seed  were  kept  in  absolute  alcohol  for  8  days,  after  which  they  were 
placed  in  a  germinating  chamber  and  kept  at  a  temperature  of  28°  C. 

After  remaining  in  the  germinating  chamber  4  days  the  seeds  were  examined,  ami 
all  the  wheat,  pea,  alfalfa,  and  clover  seed  whose  integuments  had  remained  intact 
were  germinating.  The  others  whose  integuments  had  been  perforated  or  which 
had  been  soaked  in  water  were  dead.  The  only  exception  to  this  was  in  the  case  of 
the  beans,  and  these  the  alcohol  had  penetrated  through  the  hilum,  destroying  their 
germinative  power. 

From  the  experiments  reported  it  appears  that  the  moist  seed  coat  promotes 
osmosis  and  is  penetrated  by  the  alcohol.  On  the  contrary,  when  dried  to  a  certain 
extent,  the  seed  coat  becomes  impermeable  to  any  anhydrous  liquid,  and  as  a  conse- 
quence  is  protected  against  anhydrous  solutions  of  corrosive  sublimate  or  other  poisons 
and  absolute  alcohol  for  an  indefinite  time. 

The  permeability  of  seed  coats  of  certain  seeds  to  gases,  P.  Becquerel 
{Compt.  Rend,  .{•■ml.  Sri  [Paris],  138  {1904),  No.  ..'.'.  pp.  1347-1349).—  Following  up 
the  investigations  of  a  number  of  experimenters  on  the  permeability  of  the  seed  coats 
of  certain  seeds,  the  author  has  devised  a  means  of  testing  by  reduced  pressure  the 
permeability  of  seed  coats  of  peas,  beans,  lupines,  honey  locust,  etc.,  to  various  gases. 
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At  the  beginning  of  the  experiment  the  mercury  column,  which  is  a  feature  of  the 
apparatus,  remained  at  about  750  mm.,  varying  only  with  the  barometric  pressure. 
When  the  seeds  had  been  prepared  and  placed  for  15  days  in  the  apparatus,  there 
was  found  to  be  no  diminution  in  pressure  where  the  seeds  were  thoroughly  dried 
and  where  the  gas  was  anhydrous.  On  the  contrary,  if  the  gas  was  charged  with 
water  vapor  the  seed  coats  became  permeable  and  the  mercury  column  fell  accord- 
ingly. After  2  or  3  months  the  passage  of  the  gas  had  been  sufficient  to  allow  the 
mercury  in  the  tube  to  fall  to  the  level  of  that  at  the  base  of  the  column. 

From  these  experiments  it  is  shown  that  a  dry  seed  coat  is  an  impassable  barrier 
to  dry  gases,  and  may  be  placed  in  anhydrous  gas  for  any  length  of  time  without 
injury,  the  respiratory  exchange  of  the  seed  being  completely  suppressed. 

The  circulation  of  air  in  sprouting  seed  grain,  J.  L.  Jensen  (  Ugeskr.  Landm., 
49  (1904),  No.  15,  pp.  192-195). — The  author  recommends  that  the  grain  lie  sprouted 
in  tall  woven  baskets  of  about  3-bu.  capacity  so  as  to  obtain  a  good  circulation  of  air, 
by  which  considerable  quantities  of  oxygen  are  supplied  and  the  carbonic  acid  gas 
generated  and  held  in  the  interstices  of  the  grain  is  readily  removed. — f.  w.  woll. 

Report  of  the  Seed  Control  Station  and  Chemical  Laboratory  at  Molkom, 
1903,  J.  A.  Andersson  et  al.  (Red.  Werm.  Frokontrollanst.,  Knit.  Lab.  och  Mjolk- 
kontrollamt.  Molkom,  1903,  pp.  38). — A  report  is  given  of  the  activity  of  the  seed  con- 
trol station  during  1903,  in  which  time  3,633  analyses  of  seeds  were  made,  the  results 
of  which  are  shown  in  tabular  form.  In  addition  a  brief  report  is  given  on  the  work 
of  the  chemical  laboratory  in  relation  to  the  inspection  of  fertilizers,  feeding  stuffs, 
dairy  products,  etc. 

Report  of  the  GOteborg  and  Bonus  Seed  Control  Station,  J.  E.  Alen  (Red. 
Gbteborgs  och  Bohus  Lam  Frokontrollamt.,  1902-3,  pp.  20). — A  report  is  given  of  the 
activity  of  the  seed  control  station  for  the  fiscal  year  ended  June  30,  1903,  and  the 
usual  data  regarding  the  purity,  genninative  ability,  etc.,  of  the  different  varieties  of 
seeds  are  shown  in  tabular  form. 

Report  of  the  Seed  Control  Station  of  Lund  for  1903,  A.  Vii.ke  (Frokovirol- 
lanst.  Lund  Verks.  1903,  }>j>.  32). — The  results  of  the  seed  inspection  during  the  year, 
covering  more  than  350,000  kg.  of  seed,  are  reported  upon.  The  maximum,  mini- 
mum, and  average  purity  and  germination  are  shown  for  the  different  lots  < if  seed. 

Weed  studies,  L.  R.  Waldkon  (  North  Dakota  Sta.  Bui.  62,  pp.  439-457 , figs.  5  ).— 
The  results  of  studies  on  buried  weed  seed  and  notes  on  French  weed,  quack  grass, 
and  Canada  and  sow  thistle  are  given. 

In  1899  a  quantity  of  seed  was  buried  at  different  depths  to  ascertain  the  effect  of 
this  treatment  on  their  germination.  Preliminary  reports  have  been  made  (  F.  S.  R., 
13,  p.  358),  and  in  the  present  publication  the  results  of  germination  tests  made  in 
1904  are  shown.  It  appears  that  small  weed  seeds,  such  as  shepherd's  purse,  tum- 
bling mustard,  etc.,  in  germinating  will  not  ordinarily  force  their  way  through  2  in. 
of  soil.  French  weed  or  pennycress  comes  up  abundantly  through  1  in.  of  soil,  less 
so  through  2  in.,  and  not  at  all  through  3  in. 

Seed  of  foxtail  grasses  germinates  about  May  1,  and  will  not  germinate  in  the  fall 
from  seed  gathered  that  season.  Wild  mustard  will  force  its  way  through  3  in.  of 
soil  but  not  through  5  in.,  and  both  wild  mustard  and  French  weed  seed  are  not  pre- 
served in  the  soil  for  a  period  of  years  unless  covered  deeper  than  3  in.  Great  rag- 
weed will  come  through  5  in.  of  soil,  and  usually  grows  more  abundantly  the  second 
year  than  the  first  year  after  planting. 

The  seed  of  wild  buckwheat  and  wild  oats  buried  for  20  months  was  practically 
dead.  Shepherd's  purse,  green  foxtail,  and  great  ragweed  seeds  were  dead  after 
being  buried  56  months.  Wild  mustard  and  French  weed  seeds  retained  their  ger- 
mination after  having  been  buried  for  the  same  length  of  time.  Seeds  buried  to  a 
considerable  depth,  10  in.  or  more,  seem  to  preserve  their  vitality  better  than  those 
buried  less  deeply. 
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The  author  gives  some  notes  on  the  French  weed  (Thlaspi  arvense),  in  which  it  is 
shown  that  seed  of  this  weed  remaining  in  |><>ds  out  of  doors  over  winter  is  usually 
dead  by  spring.  Plants  with  green  seed  pods  plowed  under  ripen  their  seeds  much 
quicker  than  those  left  above  ground.  The  ripened  pods  occur  on  this  weed  77  days 
from  sowing  and  34  days  from  flowering.  This  weed  is  must  injurious  when  it  starts 
in  the  fall  of  the  year,  being  a  pernicious  plant  only  as  a  winter  annual.  If  the  seed 
bed  of  the  grain  field  is  well  harrowed  before  seeding,  or  if  the  land  is  spring  plowed, 
French  weed  will  not  he  troublesome  in  grain  fields. 

Notes  are  given  on  the  relative  aggressiveness  of  different  weeds,  the  author  hav- 
ing planted  800  seeds  each  of  Russian  pigweed,  tumbling  mustard,  wild  mustard, 
French  weed,  false  flax,  and  ball  mustard.  These  were  planted  .May  111,  191)4,  and 
on  July  1  the  wild  mustard  showed  the  most  abundant  leaf  surface,  with  false  Max 
next.  On  July  19  the  plants  had  attained  their  maximum  size  and  all,  were  pu lied 
and  counted,  and  the  relative  a<_rLrressiveness  determined.  The  number  of  plants  of 
each  kind  produced  from  the  SOI)  seeds  was  as  follows:  False  flax  520,  wild  mustard 
356,  Russian  pigweed  281,  hall  mustard  L95,  French  weed  24,  and  tumbling  mustard 
3.  This  experiment  shows  the  weakness  of  some  species  when  in  competition  with 
other  rapid-growing  plants. 

Notes  are  given  on  the  distribution  of  a  number  of  weeds  throughout  the  State, 
illustrations  showing  the  root  stocks  of  quack  grass,  and  suggestions  for  the  eradica- 
tion of  thistles. 

The  combating-  of  weeds,  P.  Trubenbach  {Fulding's  Landw.  Ztg.,  53  (1904), 
Nos.  20,  pp.  749-756;  21,  jj}>.  798-805 ).—  The  effect  of  the  growth  of  weeds  upon  crop 
production  is  discussed,  and  the  results  of  extended  investigations  are  given. 

Tables  are  presented  showing  the  effect  of  weeds  on  the  reduction  of  soil  tempera- 
ture and  moisture  and  yields  of  various  crops.  The  average  soil  temperature  from 
June  27  to  July  2  in  areas  of  beets,  potatoes,  beans,  and  maize  where  weeds  were 
allowed  to  grow  show'ed  a  reduction  of  from  2  to  4°  C.  through  the  extra  shading 
and  transpiration,  as  compared  with  similar  areas,  where  the  weeds  were  kept  down 
by  thorough  cultivation.  The  water  content  of  the  soil  at  the  same  time  diminished 
by  an  average  of  about  2  per  cent  on  the  weedy  plats. 

The  greatest  reduction  is  noted  in  the  diminished  yields  attributed  to  the  growth 
of  weeds,  in  one  series  of  experiments  the  reduction  in  the  yield  of  peas,  vetches, 
and  beets  was  from  l~>  to  20  per  cent,  while  beans,  potatoes,  and  maize  were  reduced 
from  45  to  *>•>  per  cent.      In  another  series  the  results  were  even  more  striking. 

The  seed  habit  of  a  number  of  weeds  is  discussed,  the  distribution  of  the  seeds  in 
the  soil  and  characteristics  of  different  species  of  weeds  are  described,  and  methods 
of  eradication  are  suggested.  Clean  cultivation  and  rotation  of  crops  are  recom- 
mended and  a  number  of  rotations  are  outlined. 

Destruction  of  charlock  by  spraying,  R.  S.  Ski  ox  |  Yorkshire  Col.,  Leeds,  and 
Yorkshire  Council  Agr.  Education,  [Pamphlet]  30,  1903,  \>\>.  S). — Charlock  is  said  to 
be  so  abundant  in  parts  of  England  as  to  make  its  eradication  of  j^'fat  importance. 
The  growth  of  the  weed  with  fallow  crops  is  not  liable  to  result  in  seeding  the 
ground,  consequently  attempts  should  he  made  to  prevent  its  seeding  in  ^rain 
crops. 

Demonstrations  have  been  carried  on  in  Yorkshire  during  the  past  4  years  which 
have  shown  that  spraying,  properly  conducted,  is  both  the  cheapest  and  most 
effective  way  of  dealing  with  charlock  in  grain.  For  the  eradication  of  the  weed 
the  author  suggests  spraying  while  the  plants  are  young,  using  either  a  copper  sul- 
phate or  iron  sulphate  solution.  The  majority  of  the  trials  have  given  the  best 
results  where  iron  sulphate  was  used.  If  copper  sulphate  is  used  it  should  be  applied 
at  the  rate  of  12  lbs.  to  40  gal.  of  water,  or  if  iron  sulphate  is  used  60  His.  to  40  gal. 
When  these  solutions  are  used  in  these  strengths  there  is  no  permanent  injury  to  the 
cereal  crop. 
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Report  on  charlock  spraying,  W.  Bruce  {Edinburgh  and  East  of  Scotland  Col. 
Agr.  Bui.  •>',  1904,  i>i>-  10,  figs.  .'). — A  repori  is  given  <>f  experiments  carried  on  in 
1902  and  L903  for  the  eradication  of  charlock  among  cereals.  The  investigations 
were  conducted  on  L'4  farms  in  different  parts  of  Scotland,  6  acres  or  more  being 

treated  at  each  center,  and  in  some  cases  as  much  as  20  acres  being  sprayed.  The 
treatment  recommended  is  spraying  while  the  plants  are  young  with  a  .">  per  cent 
solution  of  copper  sulphate  at  the  rate  of  -r)()  gal.  per  acre.  In  many  cases  a  single 
application  is  all  that  will  he  needed,  but  if  the  plants  have  attained  considerable 
size  a  second  may  be  required.  In  order  to  realize  the  full  advantage  of  the  spray- 
ing, other  methods,  such  as  cultural  methods,  etc.,  should  be  diligently  practiced. 

Concerning  the  change  of  hosts  of  dodders,  F.  Nobhe and  J.  Simon  (Landw. 
Vers.  SUit.,61  (1904),  No.  l-4,pp.  313-317). — The  authors  describe  experiments  made 
to  determine  the  host  plants  of  a  number  of  species  of  dodder. 

In  the  first  series  reported  small  plats  of  flax  and  red,  white,  and  alsike  clover  were 
sown,  together  with  seed  of  a  species  of  dodder  known  to  infest  each  particular  host 
plant,  and  also  seed  of  as  many  of  the  other  species  of  dodder  as  were  available.  In 
August  the  plats  showed  that  the  flax  was  strongly  attacked  by  the  common  Max 
dodder;  the  red  clover  was  either  wholly  free  from  dodder  or  only  a  few  plants  were 
to  be  found,  although  8  species  of  dodder  seed  had  been  used;  the  white  clover  was 
strongly  attacked  by  dodder  from  red  clover,  from  alsike  clover,  ami  by  Cuscuta 
racemosa;  and  the  alsike  clover  was  attacked  by  the  red  clover  dodder  and  by  its  own 
common  parasite,  but  not  by  < '.  racemosa  or  other  species. 

In  another  series  of  experiments  red,  white,  alsike,  and  Egyptian  clovers  were 
grown  as  seedlings  in  pots,  and  after  the  plants  had  attained  some  growth  the 
authors  transferred  from  filter  paper  to  the  pots  a  number  of  dodder  seedlings, 
placing  them  in  contact  with  the  clover  plants.  The  red  clover  became  infested  to  a 
greater  or  less  extent  with  C.  chiliana,  < '.  racemosa,  < '.  epilinum,  and  C.  trifolii,  while 
('.  africana  and  dodder  from  alsike  clover  failed  to  become  established.  C.  trifolii 
became  estahlished  on  white  clover,  while  ( '.  racemosa  failed.  Alsike  clover  was 
attacked  only  by  C.  trifolii,  and  upon  the  Egyptian  clover  C.  africana  failed  to  grow, 
although  the  dodder  seed  had  been  separated  from  the  Egyptian  clover  seed. 

The  germinative  ability  of  dodder  seed  grown  upon  host  plants  other  than  their 
usual  ones  was  tested  and  found  to  range  from  0.66  per  cent  for  ('.  trifolii  grown  on 
alsike  clover  to  100  per  cent  for  < '.  epilinum  on  the  different  hosts. 


DISEASES  OF  PLANTS. 

Report  of  the  section  for  plant  protection,  Hohenheim,  1903,  O.  Kirchner 
(Ber.  Tiit.  K.  Anst.  Pflanzenschutz,  Hohenheim,  1903,  pp.  19). — Brief  summaries  are 
given  of  the  various  diseases  of  plants  observed  during  the  year  covered  by  the  report, 
and  brief  accounts  of  the  investigations  carried  on  for  their  control.  The  diseases 
are  grouped  under  their  appropriate  host  plants,  as  cereals,  potatoes,  forage  plants, 
garden  plants,  fruit  trees,  grapes,  etc. 

The  smuts  of  cereals  and  means  for  combating  them,  0.  Rose  ( Tnaug.  Diss., 
Univ.  Rostock,  1903,  pp.  59,  pis.  2). — A  review  is  given  of  the  present  status  of  knowl- 
edge relating  to  the  smuts  of  cereals,  and  the  author  describes  the  various  factors 
favoring  or  retarding  the  development  of  the  fungi  causing  these  diseases.  The 
susceptibility  of  different  varieties  of  cereals  to  smuts  is  pointed  out,  after  which  the 
influence  of  time  of  seeding,  the  effect  of  soil  temperatures,  fertilizers,  etc.,  are  dis- 
cussed, and  the  results  of  experiments  for  combating  smuts  are  given. 

The  naked  barleys,  whether  early  or  late  sown,  are  especially  subject  to  smut,  the 
two-rowed  varieties  of  barley  are  less  subject  to  disease,  while  the  many-rowed 
varieties  with  closely  adherent  glumes  are  least  subject  to  smut.     No  variety  of  spelt 
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showed  any  predisposition  to  attacks  of  smut,  being  less  subject  to  the  wheal  smut 
than  varieties  of  spring  wheat. 

Early  sowing  of  cereals  when  the  soil  temperature  is  low  gave  in  the  author's 

experiments  with  barley,  oats,  and  spring  wheat  less  smut  than  late  sowings.  In  a 
similar  manner,  less  smut  will  be  found  on  those  cereals  grown  on  a  cold  clay  soil 
than  on  a  loamy  soil,  and  as  a  rule  the  greatest  amount  of  disease  will  he  found  in 
cereals  grown  on  sandy  humus  soils.  A  high  temperature  of  the  soil  during  the  first 
week  after  sowing  favors  the  germination  of  the  smut  spores  and  consequently  the 
infection  of  the  cereals.  Cereals  will  germinate  and  begin  their  growth  at  a  temper- 
ature below  that  at  which  the  fungus  can  develop. 

The  use  of  excessive  quantities  of  Chile  saltpeter  tended  to  delay  the  development 
of  smuts  and  also  to  hasten  the  appearance  of  the  heads,  especially  in  barley  and  oats. 

In  the  experiments  for  combating  the  diseases  the  author  tested  a  fungicide  known 
as  kreolin.  This  was  employed  in  ]  and  1  percent  solutions,  in  which  barley,  oats, 
and  spring  wheat  were  soaked  from  It)  to  20  minutes.  This  treatment  successfully 
prevented  the  appearance  of  smut  and  at  the  same  time  protected  the  seed  against 
birds,  worms,  etc.  The  use  of  kreolin,  while  rather  expensive  as  compared  with 
some  other  treatments,  is  recommended  as  entirely  practicable  in  the  ordinary 
farm  practice. 

Notes  on  infection  experiments  with  various  Uredinese,  Miss  C.  M.  Gibson 
(New  Phytol.,  3  ( 1904),  No.  8,  pp.  184-191,  pis.  2). — The  results  of  an  extensive  series 
of  infection  experiments  are  given,  the  investigation  being  begun  with  the  inocula- 
tion of  Ranunculus  ficaria  with  uredospores  of  the  chrysanthemum  rust.  Laterother 
host  plants  were  introduced,  and  in  many  cases  the  germ  tubes  seemed  to  penetrate 
the  stomata,  but  in  most  instances  failed  to  set  up  any  definite  infection.  The  hyphas 
in  many  cases  were  found  to  be  destroyed  after  entering  the  host,  and  this  is  believed 
to  have  been  due  to  the  poisonous  properties  of  substances  secreted  by  the  cells. 

Certain  varieties  of  chrysanthemums  were  found  not  to  be  infested  with  the  rust, 
although  growing  among  plants  that  were  badly  rusted,  and  a  number  of  experiments 
were  conducted  with  these.  An  attempt  to  transfer  immunity  by  grafting  failed, 
the  shoots  of  the  resistant  variety  being  as  freely  infested  with  the  rust  as  the  plants 
growing  upon  their  own  roots. 

The  effect  of  temperature  on  the  germination  of  the  spores  of  chrysanthemum  rust 
is  show  n,  and  it  is  said  that  the  uredospores  kept  for  71  days  in  a  test  tube  in  a  cool 
room  retained  about  25  per  cent  vitality. 

Notes  on  some  species  of  TJromyces  frequenting  various  species  of  legumi- 
nous plants,  E.  Jordi  (  Cenibl.  Unit.  v.  Par.,  2.  Abt.,  11  {1904),  No.  24-25,  pp.  763- 
795,  figs.  7). — The  results  of  an  extended  series  of  inoculation  experiments  with  the 
different  species  of  1'romvces  are  shown. 

The  author  used  in  the  first  series  of  experiments  forms  of  U.  fabse  from  Yicla  faba 
V.  cracca,  Lathyrus  montanus,  and  L.  vermin,  inoculating  a  dozen  or  more  different 
species  of  leguminous  plants  with  the  spores  of  the  different  forms.  It  was  found 
that  certain  biological  forms  existed  which  were  not  capable  of  infecting  species  that 
were  frequently  closely  related. 

Similar  results  were  .obtained  in  studies  of  U.  ervi  from  the  hairy  vetch,  U.  hedysari 
obscuri,  U.  pisl,  U.  astragali,  and  U.  anthyUidis.  The  experiments  with  U.  astragali 
are  reported  at  considerable  length,  and  the  relationship  of  this  fungus  with  the 
secidial  form  growing  on  Euphorbia  cyparissias  is  pointed  out. 

Based  upon  some  biological  differences,  the  author  describes  U.  euphorbix  qMragdH 
and  U.  euphorbix  corniculati  as  new  species. 

Investigations  on  the  diseases  of  sorghum,  W.  Busse  (Arb.  K.  Gesundheit- 
samte,  Biol  Abt.,  4  [1904),  No.  4,  pp.  819-426,  pis.  2,  figs.  12).—  Compiled  notes  on 
the  results  of  original  observations  and  experiments  on  diseases  of  sorghum  are  given. 
The  author's  investigations  were,  for  the  most  part,   carried  on  in  German  East 
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Africa,  and  the  report  is  given  as  a  contribution  to  the  pathology  and  biology  of 
tropical  economic  plants. 

[nsect  attacks  and  fungus  and  bacterial  diseases  are  described,  several  of  them 
seeming  to  be  closely  related.  The  effect  of  plant  Lice  (  Aphis  sacchari  and  A.  <i<hi*t<i ) 
is  described,  and  the  indirect  effects  they  cause  as  shown  by  fungus  and  bacterial 
diseases  are  pointed  out.  The  attack  of  cicadas  is  noted  and  a  description  given  of 
the  various  smuts  that  have  been  observed  as  attacking  sorghum  in  East  Africa. 
Among  the  species  noted  are  Ustilago  sorghi,  U.  cruenta,  U.  reUiana,  fflBiyposporium 
filiferum,  and  T.  volkermi. 

An  account  is  given  of  experiments  with  U.  cruenta,  showing  the  influence  of  vari- 
ous factors  on  the  spread  of  this  smut.  Notes  are  given  on  a  large  number  of  fungi 
known  to  occur  on  sorghum,  and  in  an  appendix  the  author  describes  the  work  of 
stalk  borers  and  also  a  number  of  wound  diseases  which  seriously  affect  the  plant. 

Investigations  on  some  seedling  diseases  of  beets,  L.  IIiltnek  and  L.  Peters 
(  Arb.  K.  Gesundheitsamte,  Biol.  AbL,  4  (1904),  No.  3,  pp.  207-253). — Some  of  the  dis- 
eases to  which  beet  seed  lings  are  subject  are  described,  special  attention  being  paid 
to  those  caused  by  Phoma  betse.  The  influence  of  soils  on  the  diseases  is  discussed 
at  length,  and  the  possibility  of  conveying  disease  through  seed  balls  is  shown. 

The  results  of  experiments  in  treating  beet  seed  with  a  number  of  fungicides  and 
fertilizers  are  given.  Among  those  tested  were  oxalic  acid,  malic  acid,  potassium 
oxalate,  monopotassium  phosphate,  ammonium  carbonate,  caustic  potash,  corrosive 
sublimate,  phosphate  and  carbonates  of  lime.  The  highest  percentage  of  germination 
and  lowest  of  disease  was  obtained  in  the  pot  experiments  where  dry  carbonate  of 
lime  was  sprinkled  over  seed  planted  in  moist  sand.  Seed  so  treated  were  practically 
free  from  disease.  Following  the  results  of  this  experiment  the  lowest  percentage 
of  affected  seedlings  was  obtained  where  phosphate  of  lime  was  used  in  a  similar 
manner. 

Investigations  on  the  zonal  scab  of  beets,  F.  Kruoer  (Arb.  K.  Gesundheitsamte, 
Biol.  Abt.,  4  (1904),  No.  3,  pp.  254-318,  pi.  l,figs.  ft).— Attention  is  called  to  the  scab 
of  beets,  and  its  possible  relation  to  the  potato  scab  is  discussed.  The  results  of  the 
author's  investigations  which  were  made  on  this  form  of  disease  on  the  beet  are 
given  at  length. 

The  scab  of  the  beet  seems  to  occupy  a  definite  part  of  the  root,  often  completely 
girdling  it,  hence  the  name  zonal  scab.  As  in  the  case  of  the  potato  scab,  the  disease 
is  attributed  to  a  fungus,  but  the  author  believes  it  is  not  identical  with  Oospora 
scabies  of  the  potato.  Cultures  made  with  the  organisms  showed  constant  differences, 
and  the  author  has  separated  6  species  of  Oospora,  5  of  winch  are  described  as  new. 

The  sugar  content  of  the  diseased  beet  was  found  to  be  lowered  almost  in  direct 
proportion  to  the  amount  of  scab  observed  upon  the  roots.  Numerous  methods  for 
combating  the  disease  are  reported  upon.  According  to  a  quoted  authority,  drainage 
and  cultivation  and,  under  certain  conditions,  the  use  of  lime  will  give  some  relief 
from  the  disease.  This  must  be  carried  on  in  connection  with  rather  long  rotation 
of  crops. 

A  form  of  scab  due  to  the  attacks  of  small  worms  is  also  described,  and  a  bibliog- 
raphy of  the  subject  is  appended. 

Tobacco  diseases,  A.  D.  Selby  (Ohio  Sta.  Bui.  156,  pp.  87-107,  pis.  5,  figs.  3). — 
The  recent  establishment  of  a  station  to  test  some  of  the  tobacco  problems  in  Ohio 
has  led  to  a  consideration  of  some  of  the  tobacco  diseases.  The  author  presents  a 
preliminary  report  of  experimental  studies  on  the  mosaic  disease,  root  rot,  seed  bed 
rot,  broom  rape,  and  curing-house  troubles  in  Ohio. 

The  mosaic  disease,  which  is  one  of  wide  distribution,  is  described  at  considerable 
length  and  the  various  theories  concerning  its  cause  are  briefly  reviewed.  The  dis- 
ease is  quite  prevalent  in  southwestern  Ohio  tobacco  fields,  and  some  preliminary 
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experiments  have  been  conducted  relating  to  its  occurrence  and  infectious  nature. 
The  experiments  show  that  all  diseased  plants  in  the  plant  bed  should  be  removed, 
and  wherever  diseased  plants  are  found  in  the  field  they  should  be  immediately 
destroyed.  The  experiments  showed  that  the  disease  could  be  communicated  by 
the  experimenter  touching  a  number  of  diseased  plants  and  in  quick  succession 
touching  those  that  showed  no  evidence  of  the  trouble.  This  fact  shows  the  impor- 
tance of  the  destruction  of  all  infected  plants,  so  that  the  disease  may  not  be  dis- 
tributed. 

Among  the  parasitic  diseases  the  root  rot,  due  to  Thielavia  basicola,  and  the  bed 
rot,  due  to  Rkkoclonia  sp.,  are  described  at  some  length.  In  addition  notes  are 
given  on  the  decay  of  tobacco  seedlings,  which  is  attributed  to  Altemaria  /nuns,  the 
Granville  tobacco  wilt,  which  it  is  said  has  been  observed  in  a  few  places  in  Ohio, 
the  leaf  blight  due  to  Cercospora  nicotianse,  white  speck  and  brown  spot  caused  by 
Macrosporium  spp.,  and  downy  and  powdery  mildew  caused  respectively  by  Erysiphe 
communis  and  Phytophihora  nicotianae.  Few  of  these  parasitic  diseases  have  been  as 
yet  noted  in  Ohio. 

A  brief  account  is  given  of  the  parasitism  of  the  broom  rape  (Orobanche  ramosa), 
which  is  reported  as  occurring  in  tobacco  fields  in  a  number  of  places  within  the 
State.  A  previous  account  of  this  parasite  has  been  given  in  Kentucky  Station  Bulle- 
tin 105  (E.  S.  R.,  15,  p  159). 

In  order  to  call  attention  to  some  of  the  troubles  experienced  in  the  curing  house, 
the  author  briefly  summarizes  from  various  sources  descriptions  of  the  pole  burn  or 
pole  rot  and  stem  rot,  both  of  which  are  sometimes  quite  destructive. 

Pear  scab,  K.  E.  Smith  (California  .V".  Bui.  /'<'.;,  /»/-.  18,  figs.  .'>)•— One  of  the  most 
serious  diseases  of  the  pear  in  California  is  the  pear  scab,  and  the  present  bulletin 
aims  to  give  the  results  of  some  observations  on  the  occurrence  and  treatment  of  this 
disease  in  California,  based  upon  the  observations  of  the  author  in  numerous 
orchards,  together  with  investigations  carried  on  in  cooperation  with  the  experiment 
station. 

After  describing  the  fungus  (Fusicladium  pirinum)  and  its  effect  upon  the  pear, 
the  author  takes  up  the  subject  of  the  control  and  shows  that  in  California  the  usual 
recommendations  published  in  bulletins  and  spray  calendars  can  not  lie  successfully 
followed.  These  usually  call  for  spraying  just  as  the  buds  expand,  a  second  appli- 
cation after  the  blossoms  have  fallen,  followed  by  a  third  about  two  weeks  later. 
Where  these  directions  have  been  followed  the  results  have  not  been  entirely 
satisfactory. 

The  author  has  carried  on  some  investigations  relative  to  the  time  of  spraying,  and 
the  results  of  Ins  work  are  quite  instructive.  A  study  was  made  of  the  different 
stages  of  the  pear  buds  from  the  time  they  first  began  swelling  until  the  blossoms 
began  to  open,  and  it  was  found  that  successful sprayingshould  begin  in  what  is  termed 
the  second  stage  of  bud  development.  This  is  just  at  the  time  when  the  bud  scales 
have  separated  and  the  first  indication  of  the  young  growth  appears.  Other 
applications  should  be  made  from  time  to  time  as  necessity  demands. 

In  conjunction  with  the  work  for  the  prevention  of  the  scab  the  author  considers 
the  use  of  lime,  sulphur,  and  salt  for  insect  enemies,  particularly  the  codling  worm. 
This  treatment,  followed  by  the  use  of  Bordeaux  mixture,  will  give  a  crop  of  clean 
fruit  in  nearly  every  instance.  As  a  precautionary  measure  the  author  suggests  the 
plowing  under  or  burning  of  all  the  dead  leaves  and  thorough  spraying  with  lime, 
sulphur,  and  salt  as  late  in  winter  as  possible,  followed  by  Bordeaux  mixture,  two  appli- 
cations to  be  given  while  the  buds  are  unfolding  and  others  if  needed.  Ordinarily 
the  two  applications  will  be  found  sufficient.  If  only  a  single  treatment  of  Bordeaux 
mixture  can  be  given  the  earlier  spraying  of  Bordeaux  mixture  will  prove  the  more 
effective. 
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Some  pathological  and  physiological  notes  on  coffee,  A.  Zimmermann  (Meded. 
'S  Lands  Plantentuih,  1904,  No.  67,  pp.  10-',,  pis.  4;  abs.  i>»  Bot.  CentbL,  96  {1904),  No. 
40,  p.  359). — The  results  of  a  prolonged  study  of  coffee  diseases  and  injuries  in  Java 
are  given,  in  which  the  author  notes  the  injury  caused  by  the  insect  Pentatoma  plebeia 
and  injuries  due  to  a  large  number  of  fungi,  among  them  HemUeia  rastatrix,  Gloeospo- 
rium  coffeanum,  Coniothyriurn  coffese,  and  Cercospora  coffeicola.  He  also  describes  a 
destructive  disease  which  is  doubtless  of  fungus  origin  hut  which  has  not  yet  been 
fully  studied.  Notes  are  also  given  on  a  disease  causing  the  falling  of  the  flowers  of 
the  coffee,  on  the  variation  in  the  form  of  fruit,  the  influence  of  light  on  the  devel- 
opment of  young  coffee  plants,  etc. 

Some  cacao  diseases  in  Africa,  O.  Appel  and  H.  F.  Strunk  (Cevtbl.  Bait,  u. 
Par.,  2.  AM.,  11  {1904),  Nos.  16-18,  pp.  551-557,  jigs.  9;  20-22,  pp.  632-637 ,  figs.  4).— 
The  results  of  extended  studies  made  by  the  author  at  the  botanical  garden  at  Vic- 
toria, Kamerun,  on  the  diseases  of  cacao  are  given.  The  diseases,  due  to  the  follow- 
ing new  species,  are  described:  Diplodlna  cortieola  n.  sp.,  Rhabdospora  theobromse 
n.  sp.,  Discella  cacaoicola  n.  sp.,  Colletolrichum  theobromse  n.  sp.,  Piricularia  caudata 
n.  sp.,  Gorymbomyces  albus  n.  gen.  and  sp.,  Nectria  (Eunectria)  camerunensis  n.  sp., 
and  Fusarium  theobromse  n.  sp. 

A  witches'  broom  disease  of  cacao  in  Surinam,  F.  A.  F.  C.  Went  (  Verhandl. 
K.  Akad.  Wetensch.  Amsterdam,  2.  Sec,  10  {1904),  No.  3,  pp.  40,  ph.  6;  abs.  in  Bot. 
CentbL,  96  {1904),  No.  40,  pp.  358,  359). — A  peculiar  kind  of  witches'  broom  of  cacao 
is  described. 

The  disease  appears  to  attack  all  parts  of  the  plant,  often  resulting  in  the  fasciation 
of  the  branches  and  the  formation  of  mummied  fruits.  The  cause  of  the  disease  is 
discussed  at  length.  It  is  believed  to  be  due  to  a  species  of  Exoascus,  and  its  affini- 
ties with  the  leaf-curl  fungus  which  attacks  many  stone  fruits  are  discussed.  All 
evidences  of  diseased  material  should  be  destroyed  to  prevent  the  spread  of  the 
injury. 

A  disease  of  red  alder,  Appel  (Nalurw.  Ztschr.  Land-  u.  Forstw.,  2  {1904),  No.  S, 
pp.  313-320,  figs.  3). — A  disease  of  red  alder  due  to  Valsa  oxystoma  is  described. 

A  similar  disease  is  known  in  a  number  of  parts  of  Europe,  where  it  causes  con- 
siderable injury  locally.  In  some  cases  other  fungi  were  associated  with  the  Valsa, 
and  culture  experiments  with  young  plants  have  shown  species  of  Cystospora,  Mel- 
anconium,  and  Qryptospora  suffusa.  The  occurrence  of  this  last  fungus  indicates  that 
it  is  not  limited  in  its  choice  of  host  plants.  The  attack  of  Valsa  is  often  associated 
with  the  injury  of  insects,  especially  of  Cryptorhynchus  lapatM. 

Leaf  rust  of  Pinus  cembra,  D.  H.  C.  Schellenberg  {Naturw.  Ztschr.  Land-  u. 
Forstw.,  2  {1904),  No.  6,  pp.  233-241,  figs.  2). — A  description  is  given  of  a  leaf  rust  of 
Pinns  cembra,  which  the  author  believes  is  due  to  a  fungus  identical  with  that  which 
causes  the  leaf  cast  of  the  white  pine.  The  fungus  has  been  identified  as  Perider- 
mium  slrobi,  and  its  relation  with  Qronartium  ribieola  on  various  species  of  Ribes  as 
an  alternate  generation  is  described. 

A  form  of  Nectria  on  the  white  pine,  G.  Queritet  {Ing.  Agr.  Gembhux,  14 
{1904),  No.  16,  pp.  803-814).— -The  occurrence  in  Belgium  of  a  canker  disease  of  white 
pine  is  noted. 

The  author  attributes  this  disease  to  a  species  of  Nectria,  and  discusses  the  relation 
of  the  fungus  to  Nectria  ditissima,  X.  cinnabarina,  and  N.  cwurbitula.  The  parasite 
seems  closely  related  to  N.  ditissima  occurring  on  the  beech  tree.  The  species  is 
believed  to  be  a  generalized  one  which  has  developed  a  form  on  the  white  pine. 
The  relation  between  the  fungus  and  certain  scale  insects  is  discussed  at  length. 

Definite  preventive  measures  to  be  adopted  against  this  disease  are  said  to  be 
unknown,  but  by  constantly  cutting  out  the  affected  parts  of  the  trees  the  spread  of 
the  disease  may  be  held  in  check. 
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Carnation  diseases,  G.  F.  Atkinson  {American  Florist,  24  {1905),  No.  869,  pp. 
16-24,  figs.  33). — This  is  reprinted  from  the  American  Florist  of  February  23,  L893, 
and  gives  extensive  descriptive  notes  on  a  number  of  the  more  common  and  destruc- 
tive diseases  of  carnations. 

Among  those  described  arc  the  carnation  rust  (  Uromyces  caryophyUinus),  blighl  or 
spot  of  carnations  due  to  Seploria  dimUhi,  carnation  anthracnose  caused  by  Volutella 
sp.,  carnation  rosette,  and  fairy  ring  spol  caused  by  Heterosporium  echimdatum;  and 
brief  notes  are  given  regarding  the  Botrytis  disease,  the  injury  caused  by  Clado- 
sporium,  etc.,  and  where  known  suggestions  for  combating  the  diseases  are  made. 

A  disease  of  carnations,  (i.  Poirault  {Bui.  Soc.  Nat.  Agr.  France,  64  {1904), 
No.  9,  pp.  805-808).  — Attention  is  called  to  a  disease  of  carnations  due  to  Fusarium 
dianthi,  and  the  varying  susceptibility  of  different  varieties  is  pointed  out. 

The  author  has  begun  a  series  of  experiments  by  which  he  hopes  to  increase  the 
resistance  to  disease  by  modifying  the  conditions  of  plant  nutrition.  He  notes  that 
a  variety  of  carnation  very  susceptible  to  disease  was  successfully  grafted  upon  the 
common  soap  wort  {Saponaria  officinalis)  sad  the  carnation  grew,  bloomed  profusely, 
and  remained  free  from  disease  throughout  the  season. 

The  passion  flower  as  a  parasite,  E.  Pee-Laby  {Rev.  Gin.  BoL,  P;  {1904),  No. 
/:>.',  pp.  453-457,  figs.  3). — The  author  reports  the  parasitic  growth  of  Passiflora 
coerulea  on  the  roots  of  Ewmymus japonicus. 

The  use  of  neutral  copper  acetate  as  a  fungicide,  E.  Chuard  and  II.  Faes 
I  citron.  Agr.  Canton  Vaud,  i:  {1904),  No.  2,  pp.  601-608). — A  preliminary  report  is 
given  of  experiments  with  neutral  copper  acetate  for  preventing  downy  mildew  of 
grapes. 

The  experiments  were  carried  on  at  the  viticultural  station  of  Vaud  in  1904,  and 
success  followed  the  thorough  use  of  the  fungicide.  Brief  notes  are  given  on  the 
results  obtained  by  a  number  of  grape  growers  with  this  fungicide,  showing  its  prac- 
ticability for  use  under  ordinary  conditions  of  care  and  application,  etc. 

ENTOMOLOGY. 

Injurious  insects  of  1904,  F.  L.  Washburn  {Ann.  /.'/>'.  Mnir  Eni.  Minnesota,  9 
{1904),  pp-  197,  pis.  2,  figs.  177). — In  this  report  the  author  presents  a  special 
account  of  the  Hessian  fly,  frit  fly,  peach-stem  maggot,  chinch  bug,  and  the  Medi- 
terranean (lour  moth.  The  last-named  pest  has  caused  great  losses  to  millers  through- 
out Minnesota,  and  particular  attention  is  devoted  to  a  discussion  of  the  remedies. 
It  appears  from  the  author's  experiments  that  the  insect  may  he  destroyed  in  any 
sta^e  by  spraying  with  liquid  CS,.  It  is  not  practical  to  destroy  the  eggs  by  the 
fumes  of  CS2.  A  suitable  method  of  spraying  is  described.  Numerous  other  meth- 
ods have  been  tried  and  found  ineffective  or  less  desirable.  These  include  the  use  of 
sulphur,  steam,  kerosene,  ammonia,  hydrocyanic-acid  jjas,  lime,  tobacco,  high  tem- 
perature, etc. 

A  list  is  given  of  insects  affecting  raspberries,  blackberries,  currants,  blueberries, 
strawberries,  grapes,  melons,  squashes,  and  cucumbers.  A  spraying  apparatus 
was  devised  on  the  basis  of  an  outfit  recommended  by  Professor  Stedmau  for 
spraying  nursery  rows  in  combating  leaf  hoppers.  The  apparatus  sprays -1  rows  at 
once.  The  insect  was  first  observed  early  in  July.  At  that  time  kerosene  emulsion 
was  used  at  the  rate  of  1  part  stock  emulsion  to  11!  parts  of  water.  This  emulsion 
killed  the  young  insects  hut  not  the  adults.  Later,  a  mechanical  mixture  of  kero- 
sene was  used  with  better  results.  The  author  also  discusses  spraying  machinery, 
injury  to  apples  from  plum  curculio,  mottled  willow  borer,  feeding  habits  of  birds, 
gophers,  field  mice,  moles,  woodchucks,  rabbits,  toads,  etc.,  remedies  for  garden 
insects,  cottony  maple  scale,  and  the  fumigation  for  violet  gall  fly,  grain-plant 
louse,  etc. 
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Injurious  insects  of  1904,  F.  L.  Washburn  (Minnesota  Sta.  Bui.  88,  pp.  13-197, 
pis.  2,fig8.  //\v). — The  material  of  this  bulletin  has  already  been  abstracted  from 
another  source  (see  above). 

The  insect  record  for  1903,  C.  M.  Weed  (New  Hampshire  Sta.  Bui.  115,  pp.  172- 
176;  Rpt.  1904,  pp.  259-264). — Attention  is  called  to  the  distribution  of  the  brown- 
tail  moth  in  New  Hampshire.  Brief  notes  are  also  presented  on  a  number  of  fruit 
and  garden  insects,  including  oyster-shell  bark-louse,  apple  aphis,  eankerworm,  tent 
caterpillar,  plum  curculio,  cabbage-root  maggot,  squash  bugs,  etc. 

The  increase  and  spread  of  injurious  insects  in  North  Carolina,  1>.  L.White 
(Agr.  K<h (cation,  6  (1904),  No.  5,  pp.  75-77). — Brief  notes  are  given  on  the  condi- 
tions which  favor  the  general  spread  of  insect  pests,  with  especial  reference  to  the 
Hessian  fly  and  San  Jose  scale. 

Insects  pests  and  spraying,  F.  Sherman,  Jr.  (Bui.  North  Carolina  State  Bd. 
Agr.,  25  (1904),  No.  10,  pp.  13-18). — Brief  notes  are  given  on  the  habits,  life  history, 
and  means  of  combating  a  large  number  of  injurious  insects.  Directions  were  also 
presented  for  spraying  apple  trees,  potatoes,  grapes,  and  other  economic  plants. 

The  monthly  bulletin  of  the  division  of  zoology,  H.  A.  Surface  (Pennsylvania 
State  Dept.  Agr.,  Mo.  Bui.  Dir.  Xool.,  2  (1904),  No.  7,  pp.  195-224).—  Brief  notes  are 
given  on  practical  measures  for  control  of  injurious  insects  in  November,  with  espe- 
cial reference  to  the  use  of  lime-sulphur  compounds  and  other  insecticides  in  the 
control  of  San  Jose  scale. 

Destroying  insects  and  fungus  diseases,  ( ).  M.  Morris  ( Oklahoma  Sta.  Bui.  64, 
p]>.  19). — The  most  common  insect  pests  in  Oklahoma  are  stated  as  being  codling 
moth,  tent  caterpillars,  plum  curculio,  grape  leaf  hopper,  and  grape  worm,  while  the 
most  injurious  fungus  diseases  are  apple  seal),  bitter  rot,  apple  rust,  brown  rot, 
blackberry  rust,  black  rot,  and  anthracnose  of  grapes. 

A  number  of  experiments  were  made  in  spraying  for  the  control  of  these  insects 
and  fungus  diseases.  In  spraying  for  codling  moth  various  arsenicals  were  used, 
including  Paris  green,  London  purple,  and  arsenate  of  lead.  All  of  these  are  effect- 
ive, but  the  combination  of  Bordeaux  mixture  and  Paris  green  has  the  advantage  of 
destroying  the  codling  moth  and  preventing  fungus  diseases.  The  spraying  should 
be  applied  as  soon  as  the  blossoms  fall  and  should  be  repeated  every  2  weeks  for  4 
times.     Two  sprayings  appeared  not  to  be  effective  in  controlling  the  codling  moth. 

A  test  of  dust  spraying  seemed  to  show  little  promise  for  the  use  of  this  method  in 
Oklahoma.  When  Paris  green  and  Bordeaux  mixture  were  used  about  80  per  cent 
of  the  fruit  on  treated  trees  was  free  from  infestation.  Notes  are  given  on  the 
methods  of  control  of  other  insect  pests  and  fungus  diseases,  and  formulas  are  pre- 
sented for  insecticides  and  fungicides. 

Entomological  investigations  in  Jylland  in  1903,  N.  Fritz  (Hedeselsk. 
Tidsskr.,  1904,  No.  11,  pp.  279-281). — Brief  notes  are  given  on  the  habits  and  injuri- 
ous attacks  of  Retinia  buoliana,  Tomieus  bidens,  and  other  injurious  insects. 

Report  of  the  entomologist,  W.  W.  Froggatt  (Agr.  Gaz.  New  South  Wales,  15 
(1904),  No.  11,  pp.  1031-1034)- — Brief  economic  and  biological  notes  are  presented 
on  the  army  worm,  peach  aphis,  fig  insects,  pear  slug,  bot  fly,  phylloxera,  and  the 
inspection  of  poultry  lor  insect  pests. 

Economic  entomolgy,  H.  Tryon  ( Queensland  Dept.  Agr.  Rpt.  1903-4,  pp.  67-69). — 
Brief  notes  are  presented  on  the  insect  enemies  of  deciduous  fruit  trees,  citrus  fruits, 
mango,  grapevine,  strawberry,  cotton,  garden  crops,  cereals,  sugar  cane,  etc.  A 
short  account  is  also  given  of  the  importation  and  distribution  of  injurious  species, 
together  with  an  account  of  the  value  of  insectivorous  birds  and  the  danger  of  impor- 
tation of  phylloxera. 

The  entomological  section,  C.  B.  Simpson  (Transvaal  Agr.  Jour.,  2(1904),  No.  8, 
pp.  603,  604). — A  short  account  is  given  of  fumigation  tents,  locust  destruction,  bee- 
keeping, and  insects  injurious  to  cabbage  and  corn. 
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The  entomological  section,  ( '.  I',.  Simpson  I  Transvaal  Agr.  Jour.,  S  {1904),  No.  9, 
pp.  146-151,  pi.  l,fig.  1). — Notes  are  given  on  the  habits  and  injurious  effects  of  the 
cottony-cushion  si-ale,  locusts,  cockchafers,  Bagrada  hilaria,etc.  A  brief  account  is 
also  given  of  orchard  fumigation. 

Injurious  insects,  F.  Corboz  {Chron.  Agr.  Canlon  Vaud,  11  {1904),  No.  IS,  pp. 
393-396). — prief  biological  and  economic  notes  are  given  <>n  codling  moth,  cabbage 
worm,  Cheimatobia  brumala,  etc. 

Methods  of  combating1  animals  injurious  to  cultivated  plants  and  domes- 
ticated animals,  Lecaillon  {Bui.  Mens.  Off.  Renseignementa  Agr.,  3  {1904),  June, 
/>/>.  1163-677). — Attention  is  called  to  the  opportunities  offered  by  present  agricultural 
methods  for  the  multiplication  of  injurious  insects  and  other  animals.  An  account 
is  presented  of  the  method-  which  have  proved  most  effective  in  destroying  insect 
pests.  The  chief  insecticides  are  described  and  recommendations  are  made  regard- 
ing their  application. 

Insects  and  pyrethrum  powder,  K.  Andre  {Rev.  Hort.,  76  (  1904),  No.  19,  pp. 
457,458). — Brief  notes  are  given  on  the  value  of  pyrethrum  in  combating  cabbage 
worms,  plant  lice,  red  spider,  mole  crickets,  ants,  etc. 

The  cotton  bollworm,  A.  L.  Quaintance  and  F.  ('.  Bishopp  (  U.  S.  Dept.  Agr., 
Farmers'  Bui.  212,  pp.  32,  figs.  2). — The  losses  from  this  pest  have  been  greater  in 
recent  years  than  ever  before.  This  is  partly  due  to  the  lack  of  interest  on  the  part 
of  the  planters  in  the  application  of  remedies.  It  has  been  found  that  the  bollworm 
and  boll  weevil  may  best  he  controlled  by  the  same  methods  of  improved  farm 
practice.  The  bollworm  is  most  injurious  in  the  western  portion  of  the  cotton  belt. 
In  this  region  too  little  attention  has  been  given  to  the  selection  of  the  seed  for  early 
fruiting.  The  principal  crops  grown  there  are  cotton  and  corn,  which  are  the  pre- 
ferred food  plants  of  the  bollworm. 

The  investigations  reported  in  this  bulletin  are  undertaken  to  determine  the  possi- 
bility of  securing  an  earlier  crop  of  cotton  by  determining  the  value  of  arsenical 
poisons  and  of  corn  as  a  trap  crop.  The  production  of  an  earlier  crop  of  cotton  may 
be  brought  about  by  the  use  of  early  fruiting  varieties,  early  planting,  early  and 
thorough  cultivation,  and  the  use  of  fertilizers.  These  methods  were  tested  on  a 
number  of  farms  in  Texas.  As  a  rule,  fertilizers  appear  to  have  a  beneficial  effect  in 
hastening  the  fruiting  of  the  cotton  crop.  The  use  of  early  varieties,  however,  is  of 
equal  importance  and  thorough  cultivation  is  also  a  large  factor. 

On  account  of  the  preference  of  the  bollworm  for  corn,  it  appears  that  this  plant 
may  he  used  as  a  trap  crop.  For  this  purpose,  however,  it  should  not  be  planted  in 
belts  through  the  cotton  field  at  the  usual  time  in  the  spring,  but  so  as  to  be  in  silk 
about  August  1.  From  a  study  of  the  egg-laying  habits  of  the  moth  it  is  believed 
that  the  application  of  arsenicals  will  be  beneficial  if  made  at  the  time  when  the  eggs 
of  the  August  generation  begin  to  hatch. 

The  Mexican  cotton  boll  weevil,  (i.  W.  Herrkk  {Mississippi  Sta.  Circ.  17,  pp. 
7,  figs.  2). — Brief  notes  on  the  origin,  appearance,  life  history,  and  injurious  attacks 
of  this  species  are  presented. 

Insects  mistaken  for  the  Mexican  cotton  boll  weevil,  E.  D.  Sanderson  (  Texas 
Sta.  Bui.  74,  pp.  13,  pis.  5,  figs.  7). — The  cotton  boll  weevil  is  described  for  the  pur- 
pose of  showing  the  differences  between  the  appearance  of  this  insect  and  that  of 
various  other  insects  which  have  been  mistaken  for  it.  Among  the  latter  mention  is 
made  of  Lixus  Sylvius,  Trichobaris  texana,  white-pine  weevil,  Hylobius  pales,  snowy- 
tree  cricket,  plum  curculio,  plum  gouger,  Chalcodermus  seneus,  Notoxus  calcaralus, 
Drasterias  elegans,  and  a  considerable  number  of  other  insects  which  were  found  on 
cotton  and  other  cultivated  plants. 

The  sugar-cane  borer,  II.  Maxwell-Lefroy  (Com.  I'm-.  Agr.  [Mexico],  Girc.  9, 
pp.  39,  figs.  10). — An  account  is  presented  of  the  habits,  life  history,  distribution, 
natural  enemies,  and  means  of  combating  Dialnva  saccharalis. 
25503— No.  9—05 5 
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Insects  injurious  to  cabbage,  II.  Garman  ( Kentucky  Sta.  Bui.  114,  pp.  15-47, 
figs.  17). — On  account  of  several  reported  rases  of  poisoning  from  eating  sprayed  cab- 
bage, the  author  investigated  this  subject  and  found  that  apparently  such  poisoning 
ha<l  occurred.  It  was  apparently  due  to  carelessness  in  handling  cabbage,  however, 
since  experiments  conducted  by  the  author  showed  that  cabbage  may  be  sprayed  for 
the  destruction  of  insects  and  so  treated  as  not  to  be  harmful  to  man. 

In  these  experiments  Paris  green,  arsenate  of  lead,  and  lime-resin  mixture  con- 
taining Paris  green  were  used  as  insecticides.  In  general,  2  sprayings  were  less 
effective  than  4  applications  in  destroying  cabbage  insects.  Over  a  month  elapsed 
after  the  last  spraying  before  the  cabbage  was  harvested.  During  this  period  the 
outside  leaves  were  eaten  to  some  extent  but  the  injury  was  of  little  importance. 
The  outer  leaves  were  removed  in  the  field  and  the  cabbage  was  eaten  by  mem- 
bers of  the  station  staff  without  producing  any  harm.  Chemical  analyses  showed 
the  poison  to  be  present  but  in  the  merest  trace.  In  1903  a  similar  test  was  made 
when  no  trace  of  the  poisoning  was  found. 

Detailed  descriptive,  biological,  and  economic  notes  were  given  on  the  common 
cabbage  pests  of  Kentucky.  The  most  important  of  these  are  imported  cabbage 
worm,  cabbage  looper,  Evergestes  rimosalis,  cabbage  plutella,  harlequin  cabbage  bug, 
cabbage  aphis,  and  cabbage  flea-beetle. 

Some  common  insects  injurious  to  the  apple,  R.  I.  Smith  {Georgia  State  Bd. 
Kill.  llul.  13,  pp.  19,  figs.  7). — Biological  and  economic  notes  on  woolly  aphis,  apple- 
tree  borers,  and  codling  moth,  together  with  directions  for  sending  insects  by  mail. 
The  remedies  most  successful  against  the  insect  pests  discussed  are  mentioned  in  each 
case. 

Apple  aphis,  E.  Chuard  and  H.  Faes  (Chron.  Agr.  Canton  Vaud,  17  {1004),  No. 
22,  pp.  607,  60S). — This  insect  attacks  apple  and  pear  trees  as  well  as  a  number  of 
related  trees.     Notes  are  given  on  the  habits  and  life  history  of  the  pest. 

Apple  maggot  and  other  insects,  Edith  M.  Patch  and  W.  M.  Munson  (Maim 
Sta.  Bui.  109,  pp.  167-184,  pis.  3). — In  this  bulletin  particular  attention  is  given  to  a 
description  of  the  apple  maggot  in  its  different  stages,  an  account  of  its  life  history,  and 
preventive  measures  which  may  be  adopted  in  protecting  apples  against  its  attacks. 

Hogs  or  sheep  in  orchards  are  useful  in  destroying  windfall  apples  infested  with  this 
pest.  All  other  infested  fruits  should  be  destroyed  or  utilized  in  such  a  manner  as 
to  kill  the  apple  maggots.  Brief  notes  are  given  on  other  injurious  insects  observed 
during  1904.  Among  these  pests  mention  may  be  made  of  white-marked  tussock- 
moth,  brown-tail  moth,  maple  borer,  alder  blight,  gall  insects,  etc. 

The  fruit  maggot  (Trypeta  ludens),  A.  L.  Hekrera  et  al.  (Bol.  Com.  Par. 
Agr.,  1  (1904),  No.  1,  pp.  30,  pis.  5). — Notes  are  given  on  the  habits,  distribution, 
life  history,  and  means  of  combating  this  pest.  The  duration  of  the  various  stages 
of  the  insect  are  briefly  noted.  There  are  believed  to  be  4  generations  per  year. 
The  remedies  usually  recommended  for  this  pest  are  discussed. 

The  codling  moth  in  Michigan,  R.  H.  Pettit  (Michigan  Sta.  Bui.  222,  pp.  77-91, 
tigs.  3). — The  observations  reported  in  this  bulletin  cover  a  period  of  2  seasons. 

The  author  attempted  to  obtain  evidence  regarding  the  number  of  broods  of  the 
codling  moth  in  Michigan.  There  appeared  to  be  two,  without  any  good  evidence 
of  a  third.  An  examination  of  infested  apples  on  September  19  showed  that  about 
19  per  cent  of  the  larva?  entered  at  the  calyx  end  of  the  apple,  while  in  estimates 
made  during  the  succeeding  season  from  30  to  35  per  cent  of  the  larva?  appear 
to  enter  from  the  side  of  the  apple.  The  application  of  Bordeaux  mixture  con- 
taining Paris  green  at  the  rate  of  4  oz.  of  Paris  green  per  40  gal.  of  water  was  quite 
effective. 

An  examination  of  apples  on  July  13  showed  only  5  per  cent  to  be  infested. 
Apple  scab  appeared  to  be  checked  somewhat  by  the  treatment.  Unsprayed  trees 
examined  in  the  fall  showed  from  42.5  to  89.3  of  the  apples  to  be  wormy.     Since  the 
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cod  lino:  moth  may  pass  the  winter  in  storage  houses  it  is  recommended  that  such 
buildings  he  fumigated  al  the  rate  of  3  lbs.  sulphur  per  1,000  cu.  ft.  of  space.  In 
addition  to  insect  parasites  of  the  codling  moth  a  fungus  disease  was  observed  due 
tn  Isaria  farinosa. 

Spray  solutions  for  San  Jose'  scale,  T.  B.  Symons  i  Maryland  si,,.  Bui.  99,  pp. 
85-96,.figs.  .'). — During  the  past  season  tests  were  made  of  lime-sulphur-salt  wash, 
caustic-soda  and  potash  solutions,  and  various  proprietary  insecticides.  Experiments 
were  also  carried  out  to  determine  the  relative  value  of  fall,  winter,  spring,  and 
summer  applications. 

The  various  combinations  of  lime,  sulphur,  and  salt  gave  satisfactory  result-. 
Boiled  solutions  were  apparently  more  effective  than  unboiled.  Lime  and  sulphur 
wash  without  salt  gave  good  results  in  some  cases.  The  addition  of  caustic  soda  or 
potash  to  the  solution  seemed  to  yield  a  slight  advantage.  None  of  the  proprietary 
insecticides,  which  included  San  Jose  exterminator,  consol,  webcide,  and  kill-o-scale, 
was  of  any  value. 

Experiments  in  spraying  trees,  December  II  to  15,  showed  that  the  lime-sulphur- 
salt  wash  may  be  successfully  used  at  this  season.  Spring  applications  also  gave 
good  results,  and,  on  the  whole,  this  seemed  to  be  the  most  favorable  time  for 
spraying.  As  a  result  of  the  author's  experiments  the  only  insecticide  generally 
recommended  for  the  control  of  San  Jose  scale  is  the  lime-sulphur-salt  wash  made  in 
the  proportion  of  20  lbs.  lime,  15  lbs.  sulphur,  and  10  lbs.  salt  per  50  gal.  of  water, 
and  applied  in  the  early  spring. 

Practical  treatment  of  the  San  Jose  scale,  S.  A.  Forbes  i  Illinois  Sin.  <  \rc.  85, 
l>l>.  4). — The  experimental  work  done  at  the  station  during  the  past  4  years  has 
demonstrated  that  the  San  Jose  scale  may  be  controlled,  or  in  some  instances  exter- 
minated, by  the  use  of  lime  and  sulphur  sprays. 

The  greater  part  of  the  State  is  free  from  San  Jose  scale,  but  it  is  impossible  to 
prevent  it  from  becoming  more  widely  distributed.  The  lime  and  sulphur  washes 
should  not  be  applied  while  trees  are  in  leaf.  The  best  time  for  their  application  is 
in  the  late  winter  or  early  spring.  It  is  also  recommended  that  all  infested  Osage 
orange  hedges  be  destroyed  since  the  San  Jose  scale  breeds  in  these  hedges,  and  it  is 
difficult  to  treat  them  thoroughly.  Detailed  suggestions  are  made  regarding  the 
preparation  of  the  Oregon  wash  and  the  California  wash. 

Oscinis  frit,  A.  Carlier  {Ann.  Gembloux,  15  {1905),  No.  l,pp.  19-24). — The  author 
describes  the  great  injury  which  this  insect  does  to  oats.  The  pest  is  described  in 
its  different  stages  and  notes  are  given  on  its  life  history.  In  combating  this  pest  the 
author  recommends  that  a  suitable  system  of  rotation  be  adopted  in  order  to  prevent 
the  multiplication  of  the  insect. 

A  new  parasite  of  the  eggs  of  Phlyctaenodes  sticticalis,  K.  E.  Demokidov 
{Rush.  R,,t.  Obozr.,4  {1904),  No.  5, pp.  207-209). — Xotes  are  given  on  a  hymenopterous 
parasite  which  lives  in  the  eggs  of  this  insect,  and  a  brief  account  is  also  presented 
of  the  parasites  of  the  Hessian  fly  ami  brown-tail  moth. 

Tabanidae  of  the  western  United  States  and  Canada,  J.  S.  Hine  (  Ohio  State 
r,nr.  BuL,  8.  ser.,  No.  85;  reprinted  from  Ohio  Nat.,  5  {1904),  /'/>■  117-248). — The 
purpose  of  this  paper  is  to  furnish  aid  in  determining  the  Tabanidae  of  that  part  of 
the  country  which  is  not  well  covered  by  Osten  Sacken's  work  on  the  diptera.  A 
key  is  furnished  for  the  identification  of  the  genera  and  species  and  a  list  is  given 
showing  the  species  treated  with  synonymy  and  bibliographical  references. 

Biological  notes  on  species  of  Liodes,  A.  Fleischer  (  Wiener  Eat.  Zlg.,  23  {1904), 
No.  9,  J,/'.  Wl-254)- — Brief  notes  on  the  habits  and  life  history  of  the  various  species 
of  the  Liodes  genus. 

The  palearctic  forms  of  the  dipterous  genus  Lispa,  T.  Becker  {Ztschr.  Ent., 
n.  ser.,  No.  29,  pp.  1-70). — Descriptive  notes  are  given  on  a  large  number  of  old  and 
new  species  of  the  genus  Lispa. 
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The  yellow  fly  of  the  dismal  swamp,  N.  Banks  (Ent.  Neivs,  15  {1904),  No.  9,  pp. 
290,  291). — The  yellow  fly  of  the  dismal  swamp  was  identified  as  Diachlorus  ferruga- 
liis.     This  fly  frequently  attacks  man,  causing  painful  swellings. 

Lepidoptera  taken  in  a  moth  trap  at  Ditching-ham,  Suffolk,  Mrs.  H.  E. 
Mann  (Ent.  Mo.  Mag.,  2.  ser.,  16  (1905),  No.  181,  pp.  10-13).— Notes  are  given  on 
large  and  small  lepidoptera  captured  in  moth  traps  since  1901.  The  peculiarities  of 
the  trap  used  in  these  experiments  are  briefly  described.  The  variety  of  species  cap- 
tured was  considerable  and  the  author  believes  that  this  is  a  useful  device  to  assist 
collectors. 

Insecticides  and  fungicides,  H.  A.  Gossabd  and  H.  H.  Hume  (Florida  Sta.  Bui. 
76,  pp.  201-250,  figs.  28). — General  directions  are  given  for  the  preparation  of  various 
insecticides  and  fungicides  including  arsenic  bran  mash,  Criddle  mixture,  arsenite  of 
lime,  Paris  green,  green  arsenoid,  London  purple,  arsenate  of  lead,  white  hellebore, 
whale-oil  soap,  kerosene  emulsion,  resin  wash,  lime-sulphur-soda  wash,  pyrethrum, 
tobacco,  bisulphid  of  carbon,  hydrocyanic-acid  gas,  Bordeaux  mixture,  corrosive 
sublimate,  formalin,  etc. 

The  parasites  of  Culicidae,  L.  Dye  (Arch.  Par.,  9  (1904),  No.  1,  pp.  5-77,  figs. 
6). — The  habits  of  mosquitoes  are  briefly  discussed  with  reference  to  the  possibility 
of  parasitism  from  various  sources.  A  brief  systematic  account  is  given  of  the 
families  and  genera  of  the  mosquitoes. 

Among  the  internal  parasites  which  are  known  to  affect  mosquitoes  a  number  of 
bacteria  and  fungi  are  mentioned  including  Empusa  culicis,  a  bacterial  species  resem- 
bling Leptothrix  buccalis,  etc.  Numerous  animal  parasites  also  occur  in  the  bodies  of 
mosquitoes  in  different  stages  of  development.  Among  these  parasites  mention  is 
made  of  species  of  Nosema,  gregarines,  hemosporidia,  such  as  the  malarial  parasite, 
etc.,  flagellate  infusoria,  trematodes,  round  worms,  including  various  species  of 
Filaria,  etc.  As  external  parasites  of  mosquitoes,  mention  is  made  of  certain  fungi 
such  as  the  trichophyton  infusoria,  various  species  of  mites,  and  diptera.  Particular 
attention  is  given  to  a  discussion  of  the  parasitic  mites  of  mosquitoes.  A  brief 
bibliography  of  the  subject  is  appended  to  the  article. 

Wintering  of  bees,  Devauchelle  (Apicultear,  48  (1904),  No.  10,  pp.  400-403). — 
Brief  notes  on  the  internal  temperature  of  bee  hives  during  the  period  of  hibernation, 
and  other  matters  relating  to  this  question. 

FOODS— NUTRITION. 

Standards  of  purity  for  food  products  (  U.  S.  Dept.  Agr.,  Office  of  Secretary, 
Circ.  13,  pp.  14)- — This  circular  is  designed  to  replace  the  standards  included  in  a 
previous  publication  (E.  S.  R.,  15,  p.  702).  The  form  of  statement  of  the  standards 
previously  proclaimed  has  been  modified  in  some  cases,  and  standards  for  grain 
products,  honey,  fermented  fruit  juices,  and  vinegar  added.  The  standards  fixed 
for  grains  and  meals  follow: 

"Grain  is  the  fully  matured,  clean,  sound,  air-dry  seed  of  wheat,  maize,  rice,  oats, 
rye,  buckwheat,  barley,  sorghum,  millet,  or  spelt. 

"Meal  is  the  sound  product  made  by  grinding  grain. 

"Zlour  is  the  fine,  sound  product  made  by  bolting  wheat  meal  and  contains  not 
more  than  13.5  per  cent  of  moisture,  not  less  than  1.25  per  cent  of  nitrogen,  not 
more  than  1  per  cent  of  ash,  and  not  more  than  0.50  per  cent  of  fiber. 

"Graham  flour  is  unbolted  wheat  meal. 

"  'Whole  wheat  flour,'  'entire  wheat  flour,'  improperly  so-called,  is  fine  wheat  meal 
from  which  a  part  of  the  bran  has  been  removed. 

"Gluten  flour  is  the  product  made  from  flour  by  the  removal  of  starch  and  contains 
not  less  than  5.6  per  cent  of  nitrogen  and  not  more  than  10  per  cent  of  moisture. 
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"Maize  until,  com  meal,  or  Indian  com  meal  is  meal  made  from  sound  maize  grain  and 
contains  not  more  than  1-4  per  cent  of  moisture,  not  less  than  1.12  per  cent  of  nitro- 
gen, and  not  more  than  1.6  per  cent  of  ash. 

"Rice  is  the  hulled  and  polished  grain  of  Oryza  sativa. 

"Oatmeal  is  meal  made  from  hulled  oats  and  contains  not  more  than  8  per  cent  of 
moisture,  not  more  than  L.5  percent  of  crude  fiber,  not  less  than  2.24  per  cent  of 
nitrogen,  and  not  more  than  2.2  per  cent  of  ash. 

"Rye flour  is  the  fine  sound  product  made  by  bolting  rye  meal  and  contains  not 
more  than  13.5  per  cent  of  moisture,  not  less  than  1.36  per  cent  of  nitrogen,  and  not 
more  than  1.25  per  cent  of  ash. 

"Buckwheat  flour  is  bolted  buckwheat  meal,  and  contains  not  more  than  J2  per- 
cent of  moisture,  not  less  than  1.28  per  cent  of  nitrogen,  and  not  more  than  1.75 
per  cent  of  ash." 

On  the  composition  of  American  noodles  and  methods  for  the  analysis  of 
noodles,  A.  L.  Winton  and  E.  M.  Bailey  {Jour.  Amer.  Chem.  Soc,  .'?  {1905),  No.  2, 
pp.  137-14'-)- — Methods  of  analyzing  noodles  are  discussed  and  data  regarding  the 
analysis  of  22  American  samples  reported.  Only  5  of  these  showed  evidence  of  the 
presence  of  eggs.  All  the  samples  were  artificially  colored,  in  12  cases  with  turmeric 
and  in  10  with  an  azo-color,  which  was  designated  as  tropeolin.  "As  the  color  in 
the  samples  containing  eggs  conveys  the  impression  that  greater  amounts  were  used 
than  were  actually  present,  these  samples,  like  the  others,  must  he  classed  as  adul- 
terated." 

Ninth  report  on  food  products  {Connecticut  Slate  Sla.  Rpt.  1904,  pt.  ',)>}>■  105- 
198+U,  pi.  1,  figs.  6). — Data  regarding  standards  of  purity  for  food  products  are 
quoted  and  investigations  reported. 

Examination  of  food  products  sold  in  Connecticut,  A.  L.  Winton  et  al.  (pp.  119-190). — 
The  following  table  summarizes  data  regarding  the  samples  of  food  and  food  prod- 
ucts examined  by  the  station  under  the  provisions  of  the  State  pure-food  law  in  1904: 

Summary  of  results  of  examination  of  food  products,  1904- 
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0 

17 

(i 

2 

0 

8 

20 

6 

0 

26 

5 

0 

0 

5 

411 

8 

0 

419 

274 

"71 

1,514 

288 

16 

1,818 

Sampled  in/  the  station. 

Milk 

Condensed  milk 

Noodles 

Buckwheat  flour 

Baking  powder 

Cream  of  tartar 

Coffee 

Spices 

Prepared  mustard 

Catsup  and  chill  sauce 

Sampled  by  individuals. 

Milk 

Cream  

Spices 

Miscellaneous 

Sampli  d  by  dairy  commissioner 

Butter 

Molasses 

Vinegar 

Total 


A  summary  of  some  of  the  discussions  of  the  analytical  data  follows:  Twenty-eight 
of  the  milk  samples  collected  by  the  station  were  adulterated  by  skimming  or  water- 
ing or  by  the  addition  of   yellow  dyes  and   preservatives,  two  or  more   kinds  of 
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adulteration  occurring  in  several  of  the  samples.  Nearly  10  per  cent  of  the  whole 
number  of  samples  examined,  the  authors  state,  were  of  inferior  quality,  which  may 
have  been  the  result  of  moderate  skimming  or  watering  or  may  have  been  the  fault 
of  the  cows  or  their  management.  One  hundred  and  one  of  the  samples  fell  below 
the  United  States  Government  standard  in  one  or  more  particulars,  in  some  cases 
possibly  owing  to  a  faulty  method  of  taking  the  sample.  Four  of  the  samples  of 
condensed  milk  examined  were  deficient  in  the  proportion  of  milk  fat  present  in  the 
milk  solids. 

In  the  case  of  the  baking  powders  the  adulteration  found  consisted  of  excessive 
amounts  of  calcium  sulphate  or  gypsum.  It  is  stated  that  during  the  year  no  adul- 
terated whole  coffee  was  found  on  sale,  but  that  ground  coffee  sold  in  bulk  and  in 
packages  was  still  adulterated,  adulteration  being  especially  common  with  the 
former.  In  the  ease  of  catsup  and  chili  sauce  all  the  samples  examined  were  found 
to  be  adulterated  or  below  the  standard.  Among  the  miscellaneous  samples  sub- 
mitted to  the  station  for  analysis  were  6  samples  of  diabetic  flour  or  similar  goods 
recommended  on  account  of  their  high  gluten  content.  The  amount  of  this  con- 
stituent present  was  found  to  vary  from  9.37  to  54.3  per  cent.  Data  regarding  the 
examination  of  noodles  has  been  noted  from  another  publication  (see  p.  895). 

The  anatomy  of  the  peanut  with  special  reference  to  its  microscopic  identification  in  food 
products,  A.  L.  Winton  (pp.  191-198). — The  results  of  an  histological  stud}'  of  the 
peanut  are  reported,  undertaken  especially  to  secure  data  for  use  in  the  microscopical 
examination  of  peanut  products.     According  to  the  author — 

"Peanut  shells  (pericarp)  are  a  normal  constituent  of  peanut  cake  made  from 
unhulled  peanuts  and  of  cattle  food  made  from  damaged  or  immature  fruits.  They  are 
identified  by  the  pitted  hypoderm  cells  (usually  of  quadrilateral  form)  and  the  vari- 
ous elements  of  the  fiber  layer,  particularly  the  T-shaped,  the  L-shaped,  the  toothed, 
and  the  halberd-shaped  forms.  The  root  hairs  of  the  epidermis  are  difficult  to  find 
and  the  compressed  parenchyma  cells  are  not  characteristic. 

"Products  containing  only  the  seed  include  peanut  cake,  peanut  confectionery, 
peanut  butter  (a  paste  prepared  from  the  seed  after  removal  of  the  pericarp  and 
testa)  and  the  mixtures  of  chocolate  and  peanut  cake  prepared  in  Spain  and  possibly 
in  other  countries.  These  products  contain  not  only  the  starch,  fat,  and  proteids  of 
the  seed,  but  also,  in  greater  or  less  amount,  the  tissues  of  the  testa,  of  which  the 
porous,  sharply  polygonal  cells  of  the  outer  epidermis,  and  the  spongy  parenchyma 
cells,  often  with  narrow  arms,  are  most  useful  in  diagnosis.  Fragments  of  the 
testa,  brown  or  red  on  the  outer,  yellow  on  the  inner,  surface,  can  often  be  picked 
out  under  the  dissecting  microscope." 

Adulterated  food  products  and  food  studies,  E.  F.  Ladd  (North  Dakota  Sta. 
Bui.  OS,  pp.  461-534)- 

Adulterated  food  products  (pp.  401-525). — The  scope  of  the  station  food  inspection 
work  is  discussed  and  data  reported  regarding  the  examination  of  a  number  of  sam- 
ples which  were  found  to  be  adulterated  or  below  the  standard,  including  medicines, 
especially  those  with  a  fairly  high  percentage  of  alcohol;  preserves,  jellies,  and  jams; 
canned  vegetables;  maple  sirups  and  sugars;  meat  and  meat  products;  dried  fruits, 
cocoas,  chocolates,  beverages,  catsups,  flavoring  extracts,  and  cream  of  tartar. 

In  the  case  of  preserves  and  similar  goods,  catsups,  and  canned  goods  a  marked 
improvement  in  quality  is  noted  since  the  State  pure-food  law  has  been  in  effect. 
However,  the  French  peas  examined  were  in  general  found  to  contain  copper  or 
aluminum  or  both,  while  the  mushrooms  in  nearly  every  case  were  found  to  be 
badly  bleached  and  to  contain  large  amounts  of  sulphurous  acid  and  sulphites.  In 
some  instances  the  can  contents  consisted  almost  entirely  of  mushroom  stems,  which 
are  usually  discarded,  and  in  other  cases  the  mushrooms  used  were  of  inferior  quality. 

The  use  of  preservatives  for  meat  and  meat  products,  especially  sausages,  Hamburg 
steak,  etc.,  was  found  to  very  widespread  in  the  retail  trade,  5  to  15  grains  of  boric 
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acid  per  pound  having  been  found  in  ham  and  other  cured  meat  and  20  to  50  grains 
per  pound  in  sausages,  Hamburg  steak,  etc.  The  use  of  sodium  sulphite  as  a  pre- 
servative was  also  noted,  0.2  to  0.5  per  cent  <>r  more  of  sulphites  being  apparently 
used  with  sausages  and  Hamburg  steak.  In  the  case  of  potted  chicken  and  turkey 
it  is  stated  that,  although  these  goods  are  common  in  the  market,  none  of  the  cans 
examined  contained  a  quantity  of  chicken  or  turkey  sufficient  for  determination. 
Canned  salmon  was  frequently  found  to  contain  borates  in  varying  quantity. 

Some  adulterations  and  frauds  in  the  food  markets  (pp.  525-529). — In  an  address 
before  tin-  International  Pure  Food  Congress  and  Convention  of  Dairy  ami  Food 
Departments  at  St.  Louis  the  pure-food  work  of  the  station  was  briefly  described. 

The  amount  q£sodium  sulphiU  recoverable  from  •preserved  meats  "ml  evaporated  fruits, 
as  "  basis  forth  estimation  of  the  amount  originally  present,  < '.  l>.  Holley  i  pp.530-i534). — 
Tests  were  undertaken  to  learn  something  of  the  quantity  of  sodium  sulphite  added 
to  meat  products  and  whether  the  preservative  can  be  recovered  after  the  meat  has 
been  kept  for  a  time.  When  0.2  percent  sodium  sulphite  was  added  to  pork  sausage 
sulphurous  acid  equivalent  to  36.35  per  cent  of  the  preservative  was  recovered  on  dis- 
tilling with  phosphoric  acid  with  a  sample  of  sausage  which  had  stood  for  6  hours, 
and  22.66  per  cent  with  a  sample  which  had  stood  for  :;  days.  In  other  words,  the 
proportion  of  sulphites  recovered,  the  author  concludes,  is  approximately  one-fourth 
of  the  amount  originally  present. 

The  sodium  sulphite  in  a  number  of  samples  of  meat  products  was  determined  and 
the  amount  originally  added  calculated  on  the  assumption  that  four  times  the 
amount  recovered  would  give  the  minimum  quantity  originally  present.  On  an  aver- 
age this  was  found  to  be  0.5  percent.  Varying  amounts  of  sodium  sulphite  were 
added  to  pork  sausage  and  it  was  found  that  21.75  per  cent  was  recoverable  on  an 
average.  When  0.2  per  cent  of  sodium  sulphite  was  mixed  with  pork  sausage  and 
the  samples  allowed  to  stand  24  and  36  hours,  respectively,  and  then  fried,  27.67  and 
20. 70  per  cent  of  t  he  preservative  was  recovered.  In  other  words,  the  author  believes 
that  neither  standing  for  a  time  nor  cooking  diminishes  the  quantity  of  preservative 
present,  as  has  been  sometimes  claimed.  "The  amount  of  sulphites  mixed  with 
meats  to  preserve  them  is  much  larger  than  is  generally  supposed." 

The  amounts  of  acid  remaining  in  dried  fruit  which  had  heen  bleached  with  free 
or  combined  sulphurous  acid  was  determined  in  a  number  of  samples  and  found 
to  he  on  an  average  o..")  per  cent,  while  in  one  instance  as  much  as  1  per  cent  was 
found. 

The  commercial  status  of  durum  wheat,  M.  A.  Carleton  and  J.  S.  Chamber- 
lain  i  U.  S.  />'/>>.  Agr.,  Bureau  of  Plant  Industry  Bui.  7".  pp.  70,  vis.  5,  fig.  1). — 
Information  is  given  regarding  the  introduction  of  durum  wheat  into  the  United 
States,  its  commercial  value,  origin  of  the  name,  and  its  importance  for  making 
macaroni. 

The  process  of  manufacture  of  macaroni  is  described,  the  possibilities  of  the  indus- 
try discussed,  and  a  list  of  macaroni  manufacturers  in  the  United  States  is  presented. 
In  connection  with  statements  regarding  the  place  of  macaroni  in  the  diet  a  number 
of  receipts  fur  preparing  it  in  various  ways  are  given.  Twenty-rive  analyses,  made 
by  the  Bureau  of  Chemistry,  of  this  Department,  of  alimentary  pastes  are  quoted. 
From  a  study  of  the  chemical  composition  of  durum  and  other  flours:  the  following 
conclusions  were  drawn: 

"The  total  proteid  content  of  durum  wheat  flour  from  wheat  grown  in  Russia  and 
from  that  grown  in  this  country  in  normal  seasons  is  considerably  higher  than  that 
in  any  of  the  other  principal  classes  of  American  wheats. 

"In  durum  wheat  grown  in  the  United  States  in  wet  and  otherwise  unfavorable 
years  the  proteid  content  falls  to  an  amount  about  equal  to  that  of  northwestern 
hard  spring  w  heats  or  Kansas  hard  winter  wheats,  hut  is  above  that  of  the  soft  win- 
ter wheats. 
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"On  the  average  the  proteid  content  of  durum  wheat  flour  grown  in  1902  or  1903 
is  equal  to  that  of  northwestern  hard  spring  wheat,  of  the  same  year,  but  in  flour 
made  from  normal  wheat  grown  under  more  favorable  conditions  it  is  higher. 

"The  amount  of  gliadin  plusglutenin  in  the  flours  from  the  typical  wheats  studied 
is  in  practically  the  same  relation  as  the  total  proteida  just  described. 

"The  absorption  and  expansion  are,  as  a  rule,  greater  in  the  case  of  flour  from 
durum  wheat  than  of  flour  from  hard  spring  wheat  or  hard  winter  wheat. 

"The  ash  content  of  durum  wheat  patent  Hour  is  considerably  higher  than  that  of 
hard  spring  wheat  patent  flour. 

"In  general,  durum  wheat  flour  differs  in  composition  from  hard  spring  wheat 
flour  in  having  larger  amounts  of  proteids,  ash,  and  sugar,  but  in  unfavorable  seasons 
having  too  much  moisture  some  of  these  fall  to  about  the  same  amount  as  found  in 
the  other  hard  wheats." 

Experiments  on  the  use  of  durum  wheat  flour  for  bread  making  are  reported  and 
described.  When  durum  flour  was  compared  with  ordinary  flour  on  a  commercial 
scale  in  a  large  bakery  the  results  indicated  that  the  2  flours  were  very  similar  and 
that  the  durum  flour  was  satisfactory.  Brief  statements  are  also  made  regarding 
other  bakery  tests. 

From  all  the  bakery  tests,  it  can  be  said,  in  the  authors'  opinion,  that  durum 
wheat  flour  on  an  average  makes  as  good  wheat  bread  as  the  average  hard  spring 
and  hard  winter  wheat  flours.  The  fact  that  durum  wheat  flour  is  satisfactory  for 
making  biscuits,  cakes,  and  other  foods  is  spoken  of.  As  this  flour  is  more  or  less 
yellow  in  color  it  obviously  could  not  be  used  for  cakes  which  are  desired  to  be 
quite  white.  Its  possible  use  for  the  manufacture  of  cereal  breakfast  foods  is  also 
mentioned. 

A  bread-making  test  under  laboratory  conditions,  in  which  durum  wheat  flour 
was  compared  with  spring  wheat  flour,  led  the  authors  to  conclude  that — 

"Durum  wheat  flour  produces  a  bread  that,  as  a  rule,  contains  slightly  more 
moisture  and  loses  this  moisture  at  a  slower  rate  than  bread  made  from  hard  spring 
wheat  flour. 

"  The  average  weight  of  loaves  of  equal  loaf  volume  is  slightly  greater  in  the  case 
of  durum  wheat  flour  than  of  flour  from  hard  spring  wheat. 

"The  average  loaf  volume  of  loaves  scaled  to  the  same  weight  when  molded  is 
almost  the  same  with  the  two  kinds  of  flour. 

"Durum  wheat  flour  and  the  bread  made  from  it  contain  noticeably  larger 
amounts  of  sugar  than  hard  spring  wheat  flour  or  bread. 

"  The  ash  content  of  durum  wheat  flour  and  bread  is  greater  than  that  of  hard 
spring  wheat  flour  or  bread. 

"The  food  value  of  the  two  kinds  of  bread,  as  measured  by  the  heat  of  combus- 
tion, is  practically  the  same." 

Cooperative  bakeries,  P.  Vimeux  {Jour.  Agr.  Prat.,  n.  ser.,  8  (1904),  No.  35,  pp. 
271-273). — Data  regarding  the  French  cooperative  bakeries  and  their  operation  are 
summarized. 

Notes  regarding  colonial  agriculture,  L.  Bernegau  (  Verhandl.  Gesell.  Deut. 
Naturf.  u.  Aerzte,  1903,  II,  pp.  118-121;  abs.  in  Chem.  Centbl.,75  (1904),  II,  No.  16, 
p.  1164). — The  food  value  of  sweet  potato  flour  is  spoken  of,  and  analytical  data 
regarding  this  product  are  quoted. 

Colored  mustard,  A.  Beythien  (Ztschr.  Vhtersuch.  Nahr.  u.  Genussmtl.,  8  (1904), 
No.  5,  pp.  283-285). — Data  are  summarized  regarding  the  occurrence  of  artificial 
coloring  matter  in  mustard. 

Concerning  Tunisian  olive  oil,  E.  Milliau  (Seifensieder  Zlg.,  31  (1904),  pp.  7, 
8,  SO,  31;  abs.  in  Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  8  (1904),  No.  9,  pp.  585, 
586). — A  by-product  obtained  in  olive-oil  making  called  "Margine"  is  spoken  of,  as 
well  as  the  preservation  and  purification  of  olive  oil. 
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A  study  of  the  chemistry  of  home-made  cider  vinegar,  L.  L.  Van  Slyke 
(New  York  State  Sta.  Bui  258,  pp.  489-494).— An  extended  scries  of  investigationa 
was  undertaken  to  learn  why  many  home-made  cider  vinegars  fail  t<>  reach  the  legal 
standard  of  4.5  per  cent  acetic  acid  and  2  per  cent  cider-vinegar  solids. 

The  work  has  included  the  analysis  of  122  samples  of  apple  juice,  representing  83 
varieties  of  American-grown  apples,  studies  of  the  changes  which  apple  juice  under- 
goes during  alcoholic  and  acetic  acid  fermentations,  the  conditions  affecting  these 
changes,  and  studies  of  the  destructive  fermentation  which  vinegar  undergoes  on 
long  standing.  On  an  average  the  apple  juice  as  analyzed  had  a  specific  gravity 
of  1.056  and  contained  13.28  per  cent  solids,  7.41  per  cent  reducing  sugars,  3.28  per 
cent  sucrose,  0.29  per  cent  ash,  and  0.51  per  cent  fixed  acid  (malic). 

Sugar,  the  most  important  constituent  in  the  manufacture  of  cider  vinegar,  is,  the 
author  states,  dependent  upon  the  variety  of  the  apple  and  the  stage  of  ripeness, 
unripe  or  overripe  fruit  containing  less  than  ripe  apples.  In  the  experiments  reported 
apple  juice  was  fermented  in  casks  and  bottles  under  a  variety  of  conditions,  some 
of  them  approximating  those  commonly  obtaining  in  the  home  manufacture  of  cider 
vinegar  by  farmers.  Under  the  ordinary  conditions  of  cellar  temperature  most  of  the 
sugar  in  the  apple  juice  was  changed  into  alcohol  in  5  or  6  months. 

In  the  studies  reported  the  temperature  has  ranged  from  45  to  85°  F.,  and  it  was 
found  that  the  alcoholic  fermentation  has  taken  place  most  rapidly  at  the  higher 
temperatures.  Adding  yeast  to  the  apple  juice  hastened  alcoholic  fermentation.  At 
cellar  temperatures  the  acetic  fermentation  took  place  slowly,  requiring  about  18 
months.  Under  the  experimental  conditions  the  formation  of  acetic  acid  was  most 
satisfactory  at  temperatures  ranging  from  65  to  75°  F.  The  addition  of  vinegar  con- 
taining mother  to  cider  after  the  alcoholic  fermentation  was  completed  increased  the 
rapidity  of  acetic  acid  formation.  When  the  clear  portion  of  cider  was  separated 
from  the  sediment,  the  fermentation  of  acetic  acid  was  apparently  favorably  affected, 
especially  at  lower  temperatures. 

Several  organisms  have  the  power  of  decomposing  dilute  acetic  acid  and  thus 
destroying  the  value  of  vinegar.  Since  these  organisms  work  only  in  the  presence  of 
air,  the  author  points  out  that  this  destructive  change  may  be  prevented  by  exclud- 
ing the  air  after  the  acetic  acid  formation  is  finished.  "In  practice  this  can  be  done 
by  drawing  off  the  clear  vinegar,  placing  it  in  a  clean  barrel,  filling  it  as  full  as  pos- 
sible, and  putting  the  bung  in  tight." 

It  was  found  that  malic  acid  decreased  during  the  process  of  vinegar  making,  in 
most  cases  only  small  amounts,  free  or  combined,  being  left  when  the  vinegar  had 
be.ome  a  commercial  product.  In  decomposed  vinegars  malic  acid  had  entirely 
disappeared.  Malic  acid  added  to  apple  juice  also  disappeared  rapidly.  In  sterilized 
juice  the  decrease  of  this  constituent  was  less  marked.  In  the  experiments  reported 
all  the  vinegars  gave  a  precipitate  with  lead  acetate,  yet  there  were  some  in  which 
not  a  trace  of  malic  acid  was  present.  The  conclusion  is  reached,  therefore,  that 
further  study  is  needed  of  the  relation  of  malic  acid  to  cider  vinegar. 

It  was  found  that  during  the  first  3  months  of  fermentation  at  cellar  temperature 
the  total  solids  of  the  vinegar  decreased  rapidly,  but  the  loss  was  not  uniform  in 
different  experiments. 

"There  is  quite  generally  a  decrease  of  solids  to  a  point  below  2  per  cent,  but  under 
normal  conditions  there  is  a  subsequent  increase.  In  old  vinegars,  standing  in  bar- 
rels with  the  bunghole  open,  there  is  evaporation  of  water  and  a  consequent  increase 
of  solids.  In  vinegars  in  which  a  destructive  fermentation  of  acetic  acid  has  occurred, 
there  is  also  a  marked  loss  of  solids.  The  amount  of  vinegar  solids  may  be  below  2 
per  cent  when  the  acetic  acid  is  above  4.5  per  cent." 

As  regards  vinegar  making  with  respect  to  legal  standards,  the  author  believes  that 
there  should  lie  no  difficulty  in  making  cider  vinegar  containing  the  required  4.5 
per  cent  of  acetic  acid  in  18  to  24  months.     If  very  rapid  fermentation  is  desired  the 
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period  of  fermentation  may  be  further  shortened  by  adding  yeast  to  the  juice  in 
the  proportion  of  1  cake  of  compressed  yeast  to  5  gal.  of  juice.  "In  respect  to  the 
requirement  of  2  percent  of  cider-vinegar  solids,  something  depends  upon  the  method 
of  determining  solids,  since  there  is  as  yet  no  recognized  official  method.  It  would 
he  wise  for  the  law  to  fix  the  method  to  be  used  in  estimating  solids." 

The  results  of  the  investigations  are  summarized  and  brief  directions  given  for 
the  home  manufacture  of  vinegar. 

Making- cider  vinegar  at  home,  F.  II.  Hall  and  L.  L.  Van  Slyke  (New  York 
Slide  Sta.  Bid.  258,  popular  ed.,  pp.  8). — A  popular  summary  of  the  above  bulletin. 

Concerning  the  adulteration  of  honey,  H.  Ley  (Pharm.  Ztg.,  48  (1903),  pp. 
60S,  604;  "''*■  "*  Ztschr.  Untersuch.  Nahr.  u.  GenussmtL,  8  (1904),  No.  8,  p.  519). — 
The  feeding  of  bees,  time  of  year  honey  is  gathered,  and  other  questions  are  dis- 
cussed with  relation  to  the  character  and  valuation  of  honey. 

The  examination  and  valuation  of  honey,  G.  Marpmann  (Pharm.  Ztg.,  4S 
(1903),  p.  1010;  abs.  in  Ztschr.  Lhdersuch.  Nahr.  u.  GenussmtL,  8  (1904),  No.  8,  pp. 
518,  519) . — A  study  of  the  proteid  bodies  and  ferments  of  honey. 

The  making  of  honey  wine,  honey  liqueur,  and  honey  vinegars,  J.  Graf- 
tiau,  trans,  by  F.  Bassler  (Die  Bereitung  run  Honig-Weln,  Met  und  Honig-Essiij. 
Prague:  Deut.  Bienenw.  Land.  Zentralver.  Bijhmen,  1904,  pp.  39,  dgm.  1). — Theman- 
ufacture  of  fermented  beverages  and  vinegar  from  honey  is  described  in  detail  and  a 
number  of  receipts  are  given. 

The  acetic  acid  content  of  Austrian  and  Italian  white  and  red  wines,  and 
of  sweet  wines  in  general,  B.  Haas  (Ztschr.  Landw.  Versuchsw.  Oesterr.,  7  (1904), 
No.  11,  p)p.  775-792). — Chemical  examination  was  made  of  a  large  number  of  normal 
Austrian  and  Italian  white  and  red  wines  and  sweet  wines,  in  order  to  establish 
standards  with  reference  to  the  amount  of  acetic  acid  which  they  may  normally 
Contain. 

From  the  results  obtained  it  was  concluded  that  Austrian  white  wine  with  more 
than  1.3  gm.  of  volatile  acid  per  liter,  or  with  a  content  of  1.21  to  1.30  gm.  volatile 
acid  per  liter,  and  containing  less  than  20  gm.  of  dry  extract  may  be  designated  as 
acetous.  Austrian  red  wines  with  more  than  1.6  gm.  of  volatile  acid  per  liter,  or 
Austrian  red  wines  with  a  content  of  1.51  to  1.6  gm.  of  volatile  acid  per  liter  con- 
taining less  than  20  gm.  of  dry  extract  per  liter,  may  also  be  designated  as  acetous 
wines.  Common  sweet  wine,  which  may  contain  more  than  1.7  gm.  of  volatile 
acid  per  liter,  should  be  designated  as  acetous.  The  same  rules  apply  to  Italian 
wines  having  less  than  15  per  cent  of  alcohol  as  to  Austrian  wines. 

Concerning  brandy,  K.  Winimsch  (Ztschr.  Untersuch.  Nahr.  u.  GenussmtL,  8 
(1904),  No.  8,  pp.  465-505). — Analytical  data  regarding  a  large  number  of  samples  of 
different  sorts  of  brandy  are  reported  and  discussed.  Special  attention  is  also  given 
to  analytical  methods. 

Report  on  the  examination  of  Ceylon  tea,  P.  Dvorkovitz  (  Year  Book  Planters' 
Assoc.  Ceylon  [Kandy],  1902-3,  Rpt.  Thirty  Coin.  1902,  pp.  140-147)-—  Analyses  are 
reported  of  10  samples  of  Ceylon  tea,  and  the  value  of  tea  as  part  of  a  diet  is 
discussed. 

The  author  believes  that  the  tannin  in  the  tea  increases  the  oxidation  processes  of 
the  body,  and  so  exercises  a  favorable  effect  in  nutrition.  He  is  also  of  the  opinion 
that  the  nitrogenous  material  present  in  tea  is  used  as  food,  and  that  the  amount 
provided  is  greater  than  ordinarily  supposed.  "The  consumption  of  tea  forms  an 
important  part  in  the  economy  of  food.  It  enables  those  who  have  to  perform  spe- 
cially hard  work,  either  physically  or  mentally,  to  take  the  necessary  quantity  of 
food,  which,  without  the  assistance  of  tea,  could  never  be  properly  consumed." 

The  occurrence  of  sulphurous  acid  in  dried  fruit  and  other  foods,  H. 
Schmidt  (Arb.  K.  Gesundheitsamte,  21  (1904),  PP-  226-284;  abs.  in  Ztschr.  Untersuch. 
Nahr.  u.  GenussmtL,  8  ( 1904),  No.  3, pp.  216-219). — The  occurrence  of  sulphurous  acid 
in  normal  and  sulphured  fruits  was  investigated. 
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Concerning-  the  excretion  of  neutral  sodium  sulphite  and  aldehyde  sodium 
sulphite  by  dogs,  <i.  Sonntag  (  Arb.  K.  Gesundheitsamte,  21  (  1904),  pp.  285-808;  abs. 
in  Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  8  (1904),  No.  8,  pp.  219,  220). 

The  effect  of  neutral  sodium  sulphite,  neutral  aldehyde  and  acetone 
sodium  sulphite,  and  other  materials  on  tadpoles,  F.  Franz  (Arb.  K.  Gesund- 
heitsamte, .'l  (1904),  pp.  304-311;  abs.  in  Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  8 
(1904),  No.  8,  pp.  220,  221). 

Comparative  studies  of  the  pharmacological  effect  of  organic  compounds  of 
sulphurous  acid  and  of  neutral  sodium  sulphite,  E.  Host  ami  I".  Franz  (  Arb.  K. 
Gesundheitsamte,  21  (  1904),  pp.  812-371;  abs.  in  Ztschr.  Untersuch.  Nahr.  u.  Genussmtl., 
8  (1904),  No.  8,  pp.  221,  222).— These  three  articles  report  work  on  the  pharmaco- 
logical effect  of  sulphurous  acid  and  sulphites,  as  related  to  food  preservatives.  In 
Sonntag's  experiments  with  dogs  neither  the  neutral  nor  the  aldehyde  sodium  sulphite 
had  any  noticeable  effect  on  the  total  quantity  of  sulphur  excreted  in  the  urine. 
The  greater  part  of  the  sulphite  taken  was  oxidized  to  sulphate  before  being  excreted. 

In  Franz's  experiments  with  tadpoles  all  the  sulphites  tested  were  poisonous  to 
tadpoles  immersed  in  solutions  of  different  strengths,  the  acetone  sulphite  being  the 
most  poisonous.  Tests  were  also  made  with  sodium  chlorid,  nitrate,  sulphate,  car- 
bonate, bromid,  iodid  and  rhiorid,  borax,  boric  acid,  and  formaldehyde. 

In  Rost's  and  Franz's  experiments  which  were  made  with  animals  to  study  the 
effects  of  formaldehyde,  acetaldehyde,  glucose,  and  acetone  sodium  sulphite,  it  was 
found  that  these  compound  sulphurous  acid  salts  behaved  like  sodium  sulphite.  In 
other  words,  sulphurous  acid  did  not  lose  its  poisonous  properties  by  union  with 
aldehyde,  sugar,  and  acetone. 

The  art  of  right  living,  Ellen  H.  Richards  (Boston:  Whitcomb  &  Barrows,  1904, 
pp.  50). — The  relation  of  food,  exercise,  sleep,  amusements,  environment,  etc.,  to 
normal  healthy  life  is  discussed,  the  volume  as  a  whole  containing  many  useful  sug- 
gestions regarding  the  hygiene  of  living. 

The  author  points  out  that  while  climate  is  not  under  our  control  and  habits  must 
be  adapted  to  it,  yet  food,  shelter,  and  sanitation  in  the  main  are  under  personal 
control  and  should  receive  the  attention  that  they  demand.  Education  in  these  and 
related  topics  is  in  her  opinion  of  the  utmost  importance. 

The  volume  is  a  condensation  of  lectures  given  at  Knoxville,  Tenn.,  in  1904,  before 
the  Summer  School  of  the  South. 

First  lessons  in  food  and  diet,  Ellen  H.  Richards  (Boston:  Whitcomb  &  Barrows, 
1904,  !>/'■  I  V  52,  dgm.  1 ). — In  this  introductory  text-book  the  principles  of  nutrition 
are  plainly  stated  and  some  of  the  more  important  questions  connected  with  food 
and  diet  are  taken  up.  The  10  lessons  include  such  topics  as  plant  life,  the  school 
luncheon,  daily  food,  and  principles  on  which  bills  of  fare  are  made.  In  each  lesson 
the  subjects  are  discussed  in  a  clear  and  concise  manner  and  directions  are  given  for 
the  preparation  of  illustrative  material. 

Practical  dietetics,  A.  L.  Benedict  (Chicago:  G.  J'.  Engelhard  cfc  Co.,  1904,  pp. 
383). — In  this  volume,  which  is  especially  designed  for  physicians,  the  author  dis- 
cusses the  chemical  basis  of  dietetics,  organic  and  inorganic  food  constituents,  die- 
tetics in  health,  foods  and  condiments,  conditions  of  diet  and  digestion,  dietetics  at 
different  periods,  as  well  as  dietetics  with  special  reference  to  different  diseases  and 
related  questions. 

Institution  recipes,  Emma  Smedley  (Philadelphia:  Wm.  /•'.  Fell  Co.,  1904,  pp. 
121). — On  the  basis  of  personal  experience  the  author  gives  directions  for  the  prepa- 
ration of  a  considerable  number  of  foods  and  beverages  in  quantities  sufficient  to 
serve  150  persons.  Sample  menus  suitahle  for  institution  diet  for  1  week,  holiday 
menus,  ami  a  wick's  menus  for  a  lunch  room  are  also  given.  The  author  states  that 
"the  recipes  here  offered  are  the  result  of  personal  laboratory  experiments  and 
practical  application  in  the  preparation  of  food  by  groups  of  students  in  some  depart- 
ments of  the  Johns  Hopkins  Hospital  Training  School,  Haiti  more,  and  the  lunch 
room  for  students  of  the  Drexel  Institute,  Philadelphia." 
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A  study  of  the  pulse  rate  in  man  as  modified  by  muscular  work,  W.  P. 
Bowen  {Contributions  to  Medical  Research.  Ann  Arbor,  Mich.:  George  Wahr,  1903, 
pp.  ',*;_>-  ;.'/.;,  figs.  9). — A  graphic  method  of  recording  pulse  rate  is  described  and 
experiments  are  reported  which  have  to  do  with  the  effects  of  muscular  work  as 
shown  by  changes  in  pulse  rate.     Some  of  the  conclusions  follow: 

".Muscular  work  is  accompanied  by  a  marked  acceleration  of  the  pulse,  which 
begins  with  the  next  heart  cycle  after  the  work  begins,  and  in  typical  cases  shows 
three  well  marked  stages:  A  primary  rise,  a  plateau,  and  a  secondary  rise.  Similar 
stages  of  decrease  in  rate  occur  after  the  work  stops.  .  .  .  The  rapidity  of  the 
pulse  during  work  depends  not  only  upon  the  amount  of  work  done  but  much  more 
upon  the  manner  in  which  it  is  done.  Speed  and  resistance  are  factors  requiring 
separate  consideration,  and  of  the  two  speed  has  much  the  greater  influence.   .   .   . 

"The  changes  in  pulse  rate  during  work  ami  at  its  end  are  so  sudden  and  so  rapid 
that  the  only  reliable  information  concerning  them  must  be  acquired  while  the  work 
is  in  progress;  for  this  purpose  a  continuous  graphic  record  is  far  superior  to  any 
other  method  that  has  been  employed." 

Some  aspects  of  the  newer  physiology  of  the  gastrointestinal  canal,  L.  B. 
Mexdel  (Jour.  Amer.  Med.  Assoc,  43  (1904),  No.  .'I.  pp.  1539-1543). — Recent  inves- 
tigations are  summarized  and  discussed  which  have  to  do  with  the  innervation  and 
movements  of  the  alimentary  canal,  the  secretory  functions  of  the  glands,  and  the 
chemical  processes  in  the  alimentary  canal.  The  author's  summary  regarding  the 
amount  of  undigested  food  in  feces  follows: 

"  It  has  been  customary  to  regard  the  feces  as  composed  primarily  of  indigestible 
and  undigested  food  residues.  But  increasing  evidence  is  pointing  to  the  fact  that 
this  is  frequently,  if  not  commonly,  correct  .to  a  small  extent  only.  It  is  true  that 
coarser  foods  and  substances  rich  in  cellulose  pass  through  the  alimentary  canal  in 
considerable  proportion  without  utilization.  On  an  ordinary  mixed  diet,  however, 
the  foodstuffs  are  absorbed  remarkably  well,  and  the  feces  owe  their  origin  in  large 
measure  to  the  waste  and  secretions  of  the  alimentary  tract  itself.  A  diet  may  thus 
be  feces-forming  in  proportion  to  the  digestive  work  which  it  entails,  as  well  as 
because  of  its  chemical  and  physical  character,  and  feces  thus  resulting  must  be  con- 
sidered as  real  metabolic  products  in  distinction  from  the  food  residues." 

Report  on  alimentary  and  urea  nitrogen  in  relation  to  a  maintenance 
ration,  E.  Maurel  (  Compt.  Rend.  Soc.  Biol.  [Paris'],  56  (1904),  No.  14,  p/>.  669-073). — 
The  data  summarized  regarding  the  amounts  of  nitrogen  consumed  and  excreted  led 
the  author  to  conclude  that,  generally  speaking,  the  nitrogen  excreted  in  the  urine  is  a 
function  of  the  nitrogen  absorbed  and  within  certain  limits  of  the  nitrogen  ingested. 

Under  ordinary  conditions  all  the  nitrogen  of  a  maintenance  ration,  with  the 
exception  of  0.1  gm.  per  kilogram  normal  body  weight,  is  recovered  in  the  urine  as 
urea.  The  author  regards  1.5  gm.  nitrogen  per  kilogram  of  body  weight  as  the  nor- 
mal amount  required  for  maintenance  by  an  adult  in  the  intermediate  seasons  in 
temperate  regions. 

Approximate  estimation  of  the  minimum  quantities  of  lime  and  magnesia 
excreted  in  the  urine  and  the  minimum  amounts  of  these  substances  neces- 
sary for  a  maintenance  ration,  E.  Mai'i  ei.  (Compt.  Raid.  Soc  Biol.  [Paris],  56 
(1904),  No.  15,  pp.  706-709). — From  his  investigations  the  author  drew  the  conclu- 
sion that  0.01  gm.  calcium  oxid  and  0.005  gm.  magnesium  oxid  per  kilogram  of 
weight  are  required  for  maintenance,  amounts  which  would  be  contained  in  the  ordi- 
nary foods  making  up  a  maintenance  ration.  The  quantities  of  lime  and  magnesia 
required  by  infants  and  the  amounts  furnished  by  mothers'  milk  and  cows'  milk  are 
also  spoken  of,  as  well  as  the  proportion  of  these  mineral  constituents  of  the  diet 
excreted  in  the  urine. 

The  minimum  amount  of  phosphoric  acid  excreted  per  day  and  the  amount 
needed  for  a  maintenance  ration,  E.  Maurel  (Compt.  Rend.  Soc.  Biol.  [Paris],  56 
(1904),  No.  16,  pp.  751-754). — Continuing  his  studies  of  the  constituents  of  a  mainte- 
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nance  ration,  the  author  concludes  that  0.04  to  0.05  gm.  phosphoric  acid  per  kilo- 
gram of  weight  is  necessary  for  a  maintenance  ration,  an  amount  which  would  be 
supplied  by  the  foods  making  up  an  ordinary  maintenance  ration.  A  little  more 
than  half  of'the  quantity  siiL."_ri'stcil  is  excreted  in  tin-  mini-.  The  requirements  of 
infants,  as  regards  phosphoric  acid,  arc  also  considered. 

The  minimum  amount  of  sulphur  excreted  in  the  urine  and  the  minimum 
amount  required  in  a  maintenance  ration,  E.  Maurel  (Compt.  Rend.  Soc.  Biol. 
[Paris'],  56  {1904),  -V"-  ^7, pp.  796  798).  Continuing  his  investigations,  the  author 
studied  the  sulphur  requirements  of  the  body  and  came  to  the  conclusion  that  0.025 
t(.  0.03  gm.  per  kilogram  of  weight  was  sufficient  foran adult,  which  quantities  would 
be  furnished  in  the  usual  amounts  of  ordinary  foods  which  would  make  up  a  main- 
tenance ration. 

The  autodigestion  of  nucleoproteids,  W.  Jones  (Ztschr.  Physiol.  Chem.,  ;.' 
(1004),  No.  l-.\  pp.  35-54  i.-  The  author  studied  the  products  due  to  the  autodiges- 
tion  of  nucleoproteids. 

Notes  on  the  hydrolysis  of  proteids,  E.  Fischer  and  E.  Abderhalden  (ZUehr. 
Physiol.  Chem.,  4-  \  1904),  No.  5-6,  pp.  540-544) .—Notes  on  the  hydrolysis  of  casein 
and  gelatin  are  reported. 

Concerning  the  formation  of  sugar  from  protein  and  fat  in  the  animal 
body,  E.  Pflugeb  [Arch.  Physiol.  [Pfluger],  103  (1904),  No.  1-2,  pp.  1-66). — A 
controversial  article. 

ANIMAL  PRODUCTION. 

Commercial  feeding  stuffs  now  in  the  Connecticut  market  ( ( 'onneclicut  StaU 
5i!a.  Bui.  1/7,  pp.  55). — In  carrying  out  the  provisions  of  the  State  feeding  stuff  law 
analyses  were  made  of  a  number  of  samples  of  cotton-seed  meal,  linseed  meal,  old 
and  new  process,  bran,  middlings,  and  mixed  feed  from  winter  and  spring  wheat, 
corn  meal,  corn  flour,  gluten  meal  and  feed,  hominy  feed,  rye  feed  and  bran,  malt 
sprouts,  dried  distillers'  grains,  dried  brewers'  grains,  ground  oats  and  feed,  buck- 
wheat middlings,  provenders  and  mixed  feeds;  proprietary  horse,  dairy  stock,  and 
poultry  feeds;  animal  meal  and  bone  for  poultry,  apple  pomace,  and  dried  molasses 
beet  pulp. 

In  connection  with  the  chemical  analyses  microscopical  examinations  were  made. 
In  most  cases  the  feeding  stuffs  were  of  the  required  quality.  Analyses  showed  that 
2  samples  of  mixed  feeds  were  spurious  since  they  contained  ground  corncobs  in 
addition  to  the  wheat  products  which  should  make  up  this  class  of  goods.  From  a 
summary  of  the  analytical  data  obtained  during  several  years  regarding  winter  and 
spring  wheat  products  the  following  general  conclusions  were  drawn: 

"The  spring  wheat  products,  as  a  rule,  have  somewhat  higher  percentages,  both 
of  protein  and  fat,  than  the  winter  wheat  products. 

"This  difference  is  rather  more  pronounced  and  constant  in  the  case  of  middlings 
than  in  that  of  either  bran  or  mixed  feed. 

"The  percentages  of  protein  in  bran  are  rather  lower  than  in  either  middlings  or 
mixed  feed. 

"On  the  average  the  winter  wheat  products  sell  at  a  slightly  higher  price  than  the 
spring  wheat  products  in  spite  of  the  higher  protein  and  fat  content  of  the  latter. 

"The  percentages  of  protein  in  all  the  wheat  feeds  have  been  considerably  lower 
in  1904  than  in  either  of  the  three  years  immediately  preceding.  The  prices  have, 
however,  ruled  higher." 

As  regards  apple  pomace,  the  opinion  is  expressed  that  this  material  is  "well 
worth  housing  and  feeding  to  cattle."  The  experience  of  a  practical  feeder  is  quoted 
who  has  fed  it  to  both  horses  and  cattle  with  good  results. 

Inspection  of  concentrates,  J.  B.  Lindsey  |  Massachusetts  Sia.  /.'»/.  101,  pp.  40). — 
Analyses  of  the  following  feeding  stuffs  were  made  under  the  provisions  of  the  State 
feeding  stuff  law:  <  otton-seed  meal,  linseed  meal,  old  and  new  process;  gluten  meal 
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and  feed,  dried  distillers'  grains,  malt  sprouts,  wheat  middlings,  mixed  feeds,  wheat 
feed  with  admixtures,  wheat  bran,  dairy  feeds,  molasses  feeds,  dried  molasses  beet 
pulp,  oat  middlings,  rye  feed,  calf  meal,  oats,  ground  barley,  corn  meal,  hominy 
meal,  provenders,  corn  and  oat  feed,  oat  feeds,  fortified  oat  feeds,  miscellaneous 
starchy  feeds,  meat  scraps,  meat  and  bone  meal,  fish,  bone,  poultry  mash  and  meal, 
chick  and  scratching  grains,  and  clover  meal. 

Most  of  the  different  classes  of  feeds  are  discussed.  In  general  they  were  of  satis- 
factory quality.  A  sample  of  wheat  feed  with  admixtures  was  found  which  contained 
a  large  quantity  of  ground  corncobs,  when  the  label  indicated  that  it  contained  corn 
and  cob  meal.  Another  sample  was  found  to  consist  largely  of  ground  wheat  screen- 
ings, with  relatively  small  amounts  of  corncobs,  oat  clippings,  wheat  bran,  and  mid- 
dlings. A  tendency  to  add  to  mixed  feeds  inferior  shrunken  wheat  grains,  resulting 
from  the  ravages  of  rust,  was  noted,  and  consumers  are  cautioned  to  be  on  their 
guard  against  such  deceptions. 

In  the  case  of  molasses  feeds,  the  author  notes  that  they  are  bulky  and  generally 
intended  to  constitute  the  entire  grain  ration.  "  Such  feeds  should  be  dry,  otherwise 
they  will  mold  and  deteriorate  rapidly.  Moist,  sticky  feeds  are  also  unpleasant  to 
handle."  The  digestibility  of  concentrated  feed,  the  cost  of  digestible  protein,  and 
related  questions  are  discussed  and  suitable  grain  mixtures  for  feeding  are  suggested. 
Data  are  also  given  regarding  the  market  value  of  concentrated  feeds. 

Digestibility  of  feeding  stuffs  by  farm  animals,  together  with  a  brief  dis- 
cussion of  the  digestive  organs  and  digestibility,  M.  Mcller  (Fuhling's  Landw. 
Ztg.,  53  {1904),  Nos.  2,  pp.  66-71;  3,  pp.  85-90;  4,  PP-  134-144;  5,  pp.  179-185).— The 
author  has  summarized  and  discussed  available  data  on  the  subject. 

The  comparative  value  of  organic  phosphorus  bodies  in  nutrition,  A. 
Desgrez  and  A.  Zaky  (Compt.  Bend.  Soc.  Biol.  [Paris],  57  (1904),  No.  31,  pp. 
392-395). — Using  lecithin,  protylin,  and  nucleic  acid,  experiments  were  made  with 
guinea  pigs.  Rapid  gains  in  weight  were  noted  when  the  organic  comhinations  of 
phosphoric  acid  were  taken.  In  the  longest  test,  the  authors  call  attention  to  the 
fact  that  the  influence  of  lecithin  and  nucleic  acid  was  less  sustained  than  that  of 
nuclein  and  protylin. 

Water  as  a  nutrient,  E.  Maurel  (Compt.  Bend.  Soc.  Biol.  [Paris],  57  (1904), 
No.  28,  pp.  256-258). — Experiments  which  were  made  with  guinea  pigs  led  the 
author  to  conclude  that  a  quantity  of  water  which  corresponds  to  the  normal  amount 
in  the  maintenance  ration  does  not  cause  a  permanent  increase  in  body  weight,  and 
that  consequently  water  has  no  value  as  a  nutrient. 

White  mice  fed  clover  hay  with  fatal  results,  P.  Gordan  (Landw.  Vers.  Stat., 
60  (1904),  No.  1-2,  pp.  91-102).— With  a  view  to  determining  the  cause  of  the  bad 
results  which  are  sometimes  noted  when  clover  hay  is  fed,  experiments  with  white 
mice  were  undertaken.  The  intensive  feeding  of  this  material  caused  intestinal 
inflammation  and  death,  but,  as  the  author  points  out,  it  does  not  follow  from  this 
that  clover  should  be  generally  considered  as  an  unsatisfactory  feeding  stuff. 

The  conclusion  was  drawn  that  generally  it  is  not  the  presence  of  injurious  con- 
stituents, as  bacteria  or  their  metabolic  products,  which  gives  horses  the  colic  when 
clover  hay  is  eaten.  The  fact  is  rather  that  this  material,  even  if  clean  and  sweet,  is 
not  well  tolerated  by  animals  with  a  sensitive  digestive  apparatus  unsuited  to  its 
assimilation.  Whether  the  bad  results  are  dependent  upon  chemical  decomposi- 
tion of  the  clover  hay  in  the  intestine  or  to  a  mechanical  effect  is  still  an  open  ques- 
tion, but  the  latter  supposition  seems  the  more  plausible  in  the  light  of  the  available 
experimental  data. 

Actual  cost  of  beef  making,  J.  H.  Roe  (Breeder's  Gaz.,  46  (1904),  No.  18,  pp. 
799,  800). — Data  are  presented  based  on  the  author's  personal  experience. 

Lamb  feeding  experiments  of  1903-4,  B.  C.  Buffum  (  Wyoming  Sla.  Bpt.  1904, 
pp.  30-38,  pis.  3). — After  a  preliminary  period  on  alfalfa  without  and  with  oats,  the 


ANIMAL    PRODUCTION. 


905 


value  of  field  peas  and  of  different  rations  of  alfalfa,  roots,  and  grain  was  Btudied  with 
4  lots  of  60  and  one  of  59  lambs,  about  one-third  of  the  animals  in  each  lot  heing 
small  and  the  remainder  large. 

The  lambs  fed  held  peas  were  burdled  on  small  areas,  being  kept  in  each  place 
until  the  crop  was  eaten  as  closely  as  possible  without  causing  lack  of  feed.  The  11.6 
acres  of  peas  did  not  make  a  full  crop,  the  total  yield  being  1,380.5  His.  vines  and  7:;7 
lbs.  seed  per  acre.  The  author  states  that  although  many  of  the  peas  were  shelled 
by  tramping  over  them,  yet  the  hulk  were  eaten,  as  the  sheep  would  pick  up  a  large 
proportion  of  them. 

In  the  100  days  covered  by  the  test  the  smallest  gain,  Is. 7  lbs.  per  head,  was  made 
by  the  lot  fed  alfalfa,  turnips,  and  oil  meal,  and  the  greatest  gain,  27.2  lbs.  per  head, 
by  the  lot  fed  alfalfa,  turnips,  corn,  and  oil  meal,  this  being,  the  author  states,  the 
best  ration  which  he  could  devise.  The  next  greatest  gain,  24.9  lbs.  per  head,  was 
made  on  the  field  peas.  In  the  case  of  peas,  16.48  lbs.  was  required  per  pound  of 
gain,  and  with  the  ration  containing  alfalfa  and  corn  4.52  lbs.  alfalfa,  1.79  lbs.  tur- 
nips, and  2.36  lbs.  corn  were  required  per  pound  of  gain. 

The  author  calculates  that  the  smallest  amounts  of  both  protein  and  carbohy- 
drates plus  fat  were  required  per  pound  of  gain  with  the  alfalfa  and  coin  ration,  and 
the  greatest  amounts  with  the  field  peas.  On  the  whole  the  results  were  favorable 
to  feeding  field  peas. 

''A  mistake  which  is  often  made  in  pasturing  lambs  on  peas  in  the  West  is  that 
they  are  allowed  to  run  over  the  whole  field,  tramping  out  and  destroying  a  large 
part  of  the  feed.  This  condition  puts  before  the  lambs  a  maximum  amount  of  feed 
at  the  first  part  of  the  feeding  period,  when  they  should  be  started  with  a  limited 
supply,  and  causes  them  to  have  the  poorest  amount  of  feed  and  take  the  most  effort 
to  get  it  in  the  finishing  feeding  period,  when  the  food  condition  should  be  the  best. 
To  prevent  this  general  reversal  of  the  correct  order,  it  is  necessary  to  divide  the 
field  by  fencing  off  small  portions  and  turn  the  lambs  into  new  sections  as  required." 

Market  classes  and  grades  of  swine,  W.  Dietrich  (Illinois  Sta.  Bui.  97,  pp. 
419-463,  figs.  41)- — A  thorough  understanding  of  the  market  classification  of  pigs,  in 
the  author's  opinion,  is  essential;  anil  as  a  result  of  investigations  in  Chicago  and 
other  markets  in  the  United  States  and  Canada  the  following  has  been  prepared: 

Classes,  subclasses,  and  grades  of  hog*. 


Prime  heavy  hogs  (350-500  lbs.) — Prime. 
Butcher  hogs: 

Heavy    (280-350    lbs.)— Prime    and 

gooi  1 . 
Medium       (220-280       lbs. )— Prime, 

good,  and  common. 
Light  (180-220  lbs.)— Prime,   good, 
and  common. 
Packing  hogs: 

Heavy   (300-500  lbs.)— Good,    com- 
mon, and  inferior. 
Medium  (250-300  lbs.)—  Good,  com- 
mon, and  inferior. 
Mixed    (200-280  lbs.)— Good,   com- 
mon, and  inferior. 
Light  hogs: 
Bacon — 

English  (160-220  lbs. )— Choice, 


Light  hogs — Continued. 
Bacon — Continued. 

United   States    (155-195   lbs.)— 
Choice,  good,  and  common. 
Light  mixed  (150-220  lbs.)— Good, 

common,  and  inferior. 
Light    light    (125-150    lbs.)— Good, 
common,  and  inferior. 
Pigs    (60-125   lbs.)— Choice,    good,    and 

common. 
Roughs. 
Stags. 
B<  >ars. 

Roasting  pigs  (15-30  lbs.). 
Feeders. 
Governments. 
Pen  holders. 
Dead  hogs. 


light,  and  fat. 
The  author  groups  the  last  5  classes  under  the  heading  "  Miscellaneous." 
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'Classes  and  subclasses  are  divisions  into  which  swine  are  separated  on  account  of 
their  differences  in  type,  weight,  quality,  and  condition,  and  the  grades  distinguish 
the  superior  from  the  inferior  animals  within  the  classes  and  subclasses.  The  terms 
'mediums  and  butchers,'  'pigs  and  roughs,'  'selected,'  'shipping,'  'mediums  and 
heavies,'  'mixed,'  'Yorkers,'  and  'dairies'  are  either  compound  or  colloquial 
terms,  and  their  use  should  be  discouraged." 

The  characteristics  of  the  different  groups  are  spoken  of.  Butcher  hogs  are  com- 
monly used  for  the  fresh-meat  trade  and  this  class  is  made  up  principally  of  bar- 
rows. Packing  hogs  as  a  class,  the  author  states,  are  of  poorer  quality  than  the 
butcher  hogs  and  include  some  old  brood  sows  "and  all  other  hogs,  except  the 
poorer  classes,  such  as  roughs,  boars,  and  coarse  stags,  that  are  heavy  enough  for 
this  class  and  not  good  enough  for  the  butcher-hog  class."  Light  hogs  include  all 
animals  within  the  prescribed  weights,  except  roughs,  boars,  and  stags.  Pigs  also 
include  all  animals  within  the  prescribed  weights  and  are  in  greatest  demand  in 
the  winter,  being  hard  to  preserve  fresh  in  summer  and  too  young  to  cure. 
"Roughs  include  hogs  of  all  sizes  that  are  coarse,  rough,  and  lacking  in  condi- 
tion. .  .  .  Stags  are  hogs  that  at  one  time  were  boars  beyond  the  pig  stage  and  have 
teen  subsequently  castrated.  .  .  .  Boars  are  always  sold  in  a  class  by  themselves  and 
bring  from  two  to  three  dollars  per  hundredweight  less  than  the  best  hogs  on  the 
market  at  the  same  time." 

By  "governments"  is  meant  all  hogs  that  are  not  considered  sound  in  every 
respect  and  are  therefore  tagged  by  the  Government  inspector  and  retained  for  fur- 
ther examination.  The  term  "  pen  holders"  is  applied  to  hogs  of  little  value,  which 
are  kept  in  pens  at  the  stock  yards  by  commission  merchants  to  insure  their  retain- 
ing possession.  Dead  hogs  are  those  which  have  been  killed  in  the  cars  in  transit 
and  are  used  for  the  manufacture  of  grease,  soap,  and  fertilizer.  As  regards  the  per- 
centage of  the  different  classes  in  the  Chicago  market,  the  author  makes  the  follow- 
ing estimates:  Butcher  hogs  25,  packing  hogs  40,  light  hogs  15,  pigs  10,  and  other 
classes  10  per  cent. 

According  to  the  author,  "butcher  hogs  are  the  best  hogs  from  the  fat  or  lard  hog 
standpoint  that  come  to  market,  and  should  be  used  as  a  standard  for  comparison. 

"From  the  bacon-market  standpoint  the  English  bacon  hog  is  the  ideal  toward 
which  hogs  are  being  developed. 

"The  fat  or  lard  hog  is  such  because  corn  has  been  his  principal  feed,  and  because 
there  has  been  a  demand  for  pork  from  such  a  hog,  and  he  will  conform  to  the  pres- 
ent prevailing  type  just  as  long  as  corn  remains  his  principal  feed. 

"To  the  close  observer  it  is  apparent  that  the  gradually  changing  conditions 
brought  about  by  the  development  of  the  United  States  and  the  increase  in  the 
price  of  corn,  resulting  from  its  varied  commercial  uses,  cause  the  hog  to  be  fed  a 
more  mixed  and  usually  a  more  nitrogenous  ration.  This  will  in  the  future  affect 
the  type  of  the  hog  of  the  United  States,  so  that  it  will  more  nearly  approach  that  of 
the  English  bacon  hog." 

The  swine  industry  from  the  market  standpoint,  W.  Dietrich  (Illinois  Sta. 
( 'ire.  83,  pp.  8) . — From  a  discussion  of  the  swine  industry  a  number  of  general  deduc- 
tions are  drawn,  including  among  others  the  following: 

"The  fluctuation  in  the  number  of  hogs  in  the  United  States  is  subject  largely  to 
the  fluctuations  in  the  financial  condition  of  the  country. 

"A  high  market  price  for  hogs  stimulates  production  up  to  the  point  where  prices 
are  very  high  and  the  probability  of  a  lower  market  seems  evident,  then  it  retards 
production. 

"The  retailer  of  meats  has  considerable  influence  on  the  hog  market.  By  holding 
the  retail  prices  of  pork  at  a  high  level  when  the  hog  market  is  on  the  downward 
trend,  he  prevents  increase  in  consumption,  which,  instead  of  checking,  accelerates 
the  downward  tendency  of  the  hog  market. 
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"The  relative  demand  for  light  and  heavy  hogs  changes  with  the  season,  heavy 
hogs  being  in  greater  demand  in  the  winter  and  light  hogs  in  the  summer  months. 

"Owing  to  the  time  required  to  develop  a  hog,  and  to  the  fact  that  most  pigs  are 
farrowed  in  the  spring,  the  supply  of  hogs  is  not  in  harmony  with  the  demand. 
Light  hogs  are  the  most  plentiful  in  the  fall  and  winter,  and  heavy  hogs  during  the 
summer.  This  is  contrary  to  the  demand,  and  has  a  depressing  influence  on  the 
market." 

The  swine  industry  in  Australia,  W.  G.  McKinnky  (Jour.  Dept.  Agr.  West. 
Australia,  9(1904),  No.  6,  pp.  449-45-5). — The  adaptability  of  different  breeds  of 
swine  to  local  conditions  is  discussed,  together  with  related  topics. 

Farm  poultry,  J.  8.  Jeffrey  (Bid.  North  Carolina  Stale  lid.  Agr.,  25  (1904),  No. 
9,  pp.  3-28,  figs.  IS). — Poultry  houses  and  yards,  breeds,  feeding  and  management, 
incubation,  parasites,  and  related  topics  are  discussed. 

Poultry  and  bees  (Queensland  Agr.  Jour.,  14  (1904),  No.  3,  pp.  179,  180).—  Data 
are  given  regarding  the  poultry  and  bees  kept  at  the  Queensland  Agricultural  College. 

South  African  experience  in  the  rearing  and  management  of  poultry,  K. 
Ulyate  (Agr.  Jour.  Cape  Good  Hope,  25  (1904),  -V"-  4,  pp.  448-4-5? ',  figs.  3). — A  dis- 
cussion of  the  general  subject  of  poultry  breeding,  feeding,  and  related  topics. 

Extending  the  poultry  industry  by  traveling  teachers  and  by  breeding 
inspectors,  Attinger  (  Vrtljschr.  Bayer.  Landw.  Rat.,  9  (1904),  No.  4,  pp- 489-512). — 
Existing  conditions  are  spoken  of  and  suggestions  for  improving  the  local  poultry 
industry  are  presented. 

The  proportion  of  animal  food  in  the  ration  for  ducklings,  W.  P.  Wheeler 
(New  York  Stair  sta.  Bui.  259,  pp.  16).—  Earlier  experiments  (E.  S.  R.,  11,  p.  76) 
having  shown  that  rations  containing  animal  food  give  better  results  than  those  of 
apparently  equal  nutritive  value  consisting  largely  or  altogether  of  grain,  tests  were 
made  to  learn  how  much  commercial  animal  feed  could  be  safely  and  effectively  fed. 

In  the  first  test  2  lots  were  fed  a  ration  in  which  approximately  0.9  of  the  dry 
matter  and  98  per  cent  of  the  protein  were  derived  from  animal  sources,  the  ration 
being  made  up  of  meat  meal,  animal  meal,  dried  blood,  milk  albumin,  and  bone 
meal  with  some  green  alfalfa.  The  It)  younger  ducklings  (2  weeks  old  at 
the  beginning  of  the  test)  were  fed  for  approximately  2  months.  In  the  first 
month  the  average  gain  in  weight  was  27.9  oz.,  the  dry  matter  eaten  per  pound  of 
gain  3.2  lbs.,  and  the  cost  of  feed  per  pound  of  gain  6  cts.  During  the  last  month 
similar  values  were  20.3  OZ.,  7.5  lbs.,  and  13.7  cts. 

The  8  older  birds  (7  weeks  old  at  the  beginning  of  trial)  were  fed  for  6  weeks. 
In  the  first  month  the  average  gain  per  duckling  was  42.9  oz.,  the  dry  matter  taten 
per  pound  of  gain  4.1  lbs.,  and  the  cost  of  feed  per  pound  of  gain  7.9  cts.  During 
the  remaining  2  weeks  of  the  period  the  average  gain  per  bird  was  2.9  oz.  Although 
animal  foods  made  up  so  large  a  proportion  of  the  ration  no  ill  effects  were  noted. 

In  another  test  the  relative  value  of  different  proportions  of  animal  food  was  stud- 
ied with  3  lots  of  28  and  1  of  27  ducklings  1  week  old  at  the  beginning  of  the  test. 
The  rations  were  made  up  of  different  proportions  of  animal  meal,  grain  mixtures, 
corn  meal,  wheat  middlings,  and  green  alfalfa.  In  the  case  of  lot  1  on  an  average  12 
per  cent  of  the  dry  matter  and  20  per  cent  of  the  protein  of  the  ration  was  derived 
from  animal  foods,  the  ash  constituents  representing  21  per  cent  of  the  dry  matter. 
For  the  whole  test  which  covered  10  weeks  the  average  gain  per  duckling  was  71.7 
oz.,  the  dry  matter  eaten  per  pound  of  gain  3.9  lbs.,  and  the  cost  of  feed  per  pound 
of  gain  5.4  cts. 

With  lot  2  the  animal  food  furnished  about  40  per  cent  of  the  protein  and  26  per 

cent  of  the  total  dry  matter  of  the  ration,  the  ash  constituents  representing  24  per  cent 

of  the  dry  matter.     The  average  gain  was  78.8  oz.,  the  dry  matter  eaten  per  pound 

of  gain  4  lbs.,  and  the  cost  of  feed  per  pound  of  gain  6  cts.     In  the  case  of  lot  3 
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similar  values  were  82.7  oz.,  4  lbs.,  and  6.2  cts.  The  animal  food  supplied  60  per 
cent  of  the  protein  and  38  per  cent  of  the  dry  matter  of  the  ration  and  the  ash  made 
up  25  per  cent  of  the  dry  matter. 

With  lot  4  the  average  gain  was  78.7  oz.,  the  dry  matter  eaten  per  pound  of  gain 
and  the  cost  being  4.2  lbs.  and  7  cts.  The  animal  food  constituted  about  80  per  cent 
of  the  total  protein  and  59  per  cent  of  the  dry  matter  eaten,  26  per  cent  of  the  dry 
matter  being  made  up  of  ash  constituents. 

It  was  found  that,  generally  speaking,  "During  the  first  few  weeks  growth  was 
more  rapid  and  equal  growth  made  for  less  food  (even  at  a  lower  cost  for  food)  under 
a  ration  in  which  60  per  cent  of  the  protein  was  obtained  from  animal  food  than  under 
rations  having  respectively  20,  40,  and  80  per  cent  of  the  protein  derived  from  this 
source. 

"Later  growth  was  made  at  somewhat  more  economical  expenditure  of  food  under 
the  '20  per  cent'  ration,  but  was  slower.  Under  the  rations  containing  larger  propor- 
tions of  animal  food,  marketable  size  was  reached  about  two  weeks  sooner. 

"Results,  on  the  whole,  favored  the  use  for  the  first  few  weeks  of  the  ration  in 
which  60  per  cent  of  the  protein  came  from  animal  food,  and  later  those  containing 
larger  and  increasing  proportions  of  grain  foods." 

How  much  meat  shall  ducks  eat  ?  F.  H.  Hall  and  W.  P.  Wheeler  (New  York 
State  Sta.  Bui.  '259,  popular  ed.,  pp.  6.) — This  is  a  popular  edition  of  the  above. 

Guinea  fowls;  pea  fowls  (Waterville,  N.  Y.:  Columbia  School  of  Poultry  Culture, 
1904,  pp.  8). — A  concise  summary  of  data  regarding  the  feeding,  management,  and 
uses  of  guinea  fowls  and  pea  fowls. 

A  successful  brooder  house,  F.  II.  Stoneburn  {Connecticut  Storrs  Sta.  Bui.  33,  pp. 
10,  figs.  7). — A  station  brooder  house  is  described,  which  has  proved  very  successful. 

The  house  is  built  on  a  side  hill,  and  its  essential  feature  is  an  elevated  chick  floor, 
which  is  3.5  ft.  above  the  level  of  the  alley  along  the  side  of  the  building.  This 
arrangement  is  secured  by  taking  advantage  of  the  hillside  for  the  level  of  the  chick 
floor  and  digging  out  the  space  for  the  alley  as  much  as  necessary.  If  built  on  the 
level  the  author  notes  that  special  attention  must  be  paid  to  securing  good  drainage 
in  the  alley,  which  would  then  have  to  be  dug  below  the  surface.  The  elevated 
chick  floor  effects  a  saving  in  the  amount  of  heat  required  to  maintain  a  given  tem- 
perature, since  it  diminishes  the  inclosed  air  space,  which  must  be  heated,  and 
brings  the  chicks  near  the  ceiling,  the  warmest  part  of  the  room. 

Tests  have  shown  that  in  cold  weather  the  temperature  at  the  level  of  the  alley 
floor  was  14°  lower  than  at  the  chick  floor.  By  building  on  a  hillside  the  amount 
of  side  wall  exposed  to  the  weather  is  considerably  diminished,  which  is  an  advan- 
tage from  the  standpoint  of  heating.  The  plan  followed  has  a  disadvantage  in  that 
the  chick  pens  were  low,  and  so  it  was  rather  inconvenient  for  the  attendant  to  enter 
them  when  it  was  necessary. 

DAIRY  FARMING     DAIRYING. 

Cooperative  experiments  with  milch  cows,  1903-4,  H.  Goldschmidt,  C.  M. 
Kjeldsen,  and  J.  A.  Lemming  {Copenhagen,  1904,  pp.  147). — This  is  a  full  account 
of  the  second  series  of  feeding  experiments  with  milch  cows  conducted  on  Danish 
dairy  farms.  (For  abstract  of  the  first  series,  see  E.  S.  R.,  16,  p.  504.)  The  aim  of 
the  investigations  was  to  determine  the  effect  of  feeding  different  amounts  of  protein 
and  carbohydrates  upon  the  live  weights  and  the  production  of  milk  and  butter  fat 
of  the  cows,  and  also  to  ascertain  the  effect  of  these  variations  upon  the  net  profit  of 
production. 

The  main  principle  of  the  system  of  feeding  adopted  was  to  supply  the  individual 
cows  appropriate  rations  in  proportion  to  their  live  weights  and  milk  production. 
A  maintenance  ration  of  0.7  lb.  digestible  protein  and  7.0  lbs.  digestible  calculated 
carbohydrates  per  1,000  lbs.  live  weight  was  supplied  in  all  cases,  and  in  addition  a 
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ration  containing  0.5  lb.  digestible  protein  and  1.3  lbs.  digestible  calculated  carbohy- 
drates per  10  lbs.  of  milk  yielded.  The  latter  productive  portion  of  the  rations  was 
varied  during  the  different  periods  and  on  the  different  farms  between  0.4  and  0.6 
lb.  protein  and  1.1  and  1.5  lbs.  carbohydrates  per  10  lbs.  of  milk. 

The  experiments  here  reported  were  conducted  with  3  or  4  lots  of  cows  on  each  of 
7  farms,  each  lot  consisting  of  3  or  4  cows.  The  experiments  which  were  continued 
for  a  period  of  about  6  months  included  a  preliminary  period  of  15  to  30  days,  L' 
experimental  periods  of  60  days  each,  and  a  post-experimental  period  of  10  to  30 
days  varying  on  the  different  farms  according  to  the  time  of  turning  the  cows  out  to 
pasture.  The  following  summary  shows  the  main  deductions  drawn  by  the  authors 
from  the  results  of  the  experiments. 

By  increasing  the  normal  protein  or  carbohydrates  in  the  productive  portion  of  the 
rations,  the  natural  depression  in  milk  production  may  be  checked  somewhat,  espe- 
cially at  the  beginning  of  the  lactation  period,  but  the  increase  in  the  production  is 
not  sufficient  to  cover  the  resulting  increased  cost  of  the  ration,  so  that  the  economy 
of  production  is  decreased. 

By  decreasing  the  normal  protein  or  carbohydrates  in  the  productive  portion  of 
the  rations  a  decreased  milk  production  will  follow,  but  while  the  decrease  in  the 
protein  tends  to  increase  the  net  profit  obtained,  a  diminution  in  the  amounts  of  car- 
bohydrates fed  will  decrease  the  same,  because  the  decrease  in  milk  production 
caused  by  a  diminution  of  the  carbohydrates  fed  is*not  accompanied  by  a  decrease  in 
food  cost  to  the  same  extent  as  in  the  case  of  a  diminution  in  the  amounts  of  protein 
fed.  Since  protein  is  largely  supplied  in  the  form  of  oil  cake  wdiich  must  be  bought, 
while  carbohydrates  are  produced  on  the  farm,  a  reduction  in  protein  below  normal 
can  better  be  justified  than  a  reduction  in  carbohydrates.  A  reduction  in  the  allow- 
ance of  protein  is  not,  however,  advisable  at  the  beginning  of  the  lactation  period  or 
long  before  the  cows  are  turned  out  to  pasture. 

Individual  cows  producing  most  milk  or  butter  fat  on  a  certain  amount  of  feed 
should  preferably  be  used  for  breeding.  Only  by  feeding  in  proportion  to  live  weight 
and  amount  of  milk  produced  is  it  possible  to  ascertain  which  individuals  in  the  herd 
have  the  best  assimilative  and  productive  capacities.  For  this  reason,  the  authors 
argue  against  the  group  system  of  collective  feeding  in  studies  of  the  influence  of 
certain  feeds  or  feed  rations  upon  milk  production. 

A  detailed  discussion  of  the  arrangement  of  the  system  of  feeding  advocated,  under 
practical  farm  conditions  follows  the  report  proper.  Analyses  of  the  feeding  stuffs 
used  in  the  experiments  and  detailed  tabulated  data  occupy  the  last  50  pages  of  the 
report. — f.  w.  woll. 

On  the  feeding  value  of  dry  matter  in  roots  for  milch  cows,  1899-1901, 
F.  Friis  (Ber.  K.  Yet.  Landbohojskoles  Lab.  Landokon.  Formg.  [Copenhagen],  55 
(1904),  pp- 140+86). — This  report  contains  a  full  account  of  the  thirteenth  and  four- 
teenth years'  experiments  with  milch  cows  conducted  by  the  Copenhagen  Experiment 
Station  at  Danish  dairy  farms,  according  to  the  plan  originally  worked  out  by  the  late 
Prof.  N.  J.  Fjord.  The  general  question  studied  both  years  was  the  value  of  the  dry 
matter  of  root  crops  in  comparison  with  grain  or  oil  cakes  in  rations  for  dairy  cows. 
The  experiments  are,  therefore,  a  continuation  of  the  investigations  reported  in  the 
thirteenth,  seventeenth,  and  twentieth  reports  of  the  station  (E.  S.  R.,  14,  p.  801). 

The  experiments  were  conducted  on  7  different  farms,  with  40  cows  separated  into  4 
even  lots  on  each  farm.  As  in  the  earlier  work,  the  experiments  comprised  a  pre- 
liminary period  of  40  to  70  days  when  all  cows  were  fed  alike,  an  experimental 
period  of  60  to  70  days,  when  the  lots  were  fed  different  rations,  and  a  post- 
experimental  period  when  the  lots  were  again  fed  alike,  and  so  far  as  possible,  the 
same  as  during  the  preliminary  period.  During  the  experiment  proper  2  lots 
(A  and  C)  were  fed  a  basal  ration  containing  a  very  small  amount  of  oil  cake  (1  lb. ), 
and  in  addition,  lot  A  received  3  lbs.  of  grain  and  lot  C  a  similar  amount  of  dry 
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matter  in  mangolds  or  other  roots  ("root-dry  matter").  Two  other  lots.  Band  D, 
received  a  large  allowance  of  oil  rake  (I  lbs.),  lol  B  receiving  in  addition  3  lbs.  of 
grain,  and  lot  I>  3  Lbs.  of  root-dry  matter. 

The  details  of  the  system  of  feeding  varied  considerably  on  the  different  farms,  as 
regards  the  character  or  amounts  of  the  single  feeding  stuffs  used.  The  report  con- 
tains detailed  information  as  to  the  feed  consumed  and  the  production  of  the  various 
lots  in  each  experimental  period;  also  chemical  analyses  of  the  feeding  stuffs  and  the 
milk.     Some  of  the  average  data  forthe  2  years  are  given  in  the  following  table: 

Average  results  of  feeding  grain  versus  roots. 


Rations  fed. 

Daily 

yield 

of 
milk. 

Composition  of  milk. 

Grain. 

Oil 
cakes. 

Dry 

matter 
in 

roots. 

Hay 

mid 
straw. 

Nutri- 
tive 
ratio. 

Solids. 

Fat. 

Pro- 
tein. 

Milk 
sugar. 

Ash. 

Let  A 

Lbs. 

7 
4 
4 

1 

Lbs. 
1 
4 
1 
4 

Lbs. 
5 
5 
8 
8 

Lbs. 

it; 

16 
16 
16 

1:8.0 
1:5.0 
1:9.0 
1:5.5 

Lbs. 
22.4 
23.7 
22.5 
24.2 

/'.  rt. 
11.73 
11.86 
11.74 
11.84 

P.  rt. 
3.11 
3.16 
3.11 
3.09 

P.ct. 

3.02 

3.13 
3.02 
3.12 

/'.  rt. 
4.82 
4.  SO 
4.84 
4.86 

/'.  rt. 

0.78 

Lot  B 

77 

Lot  I).. 

77 

The  effect  of  the  different  feeds  on  the  chemical  composition  of  the  milk  Avas  not 
marked,  but  small  improvement  in  the  contents  of  solids  and  fat  was  plainly  brought 
out  by  the  feeding  of  oil  cakes  or  grain  in  the  place  of  roots.  A  slightly  higher  pro- 
duction of  milk  was  obtained  in  the  case  of  the  lots  fed  roots  than  with  the  grain-fed 
lots,  and  1  lb.  of  dry  matter  in  mangolds  was,  therefore,  somewhat  more  valuable 
than  1  lb.  of  grain;  the  dry  matter  of  kohl-rabi,  which  was  fed  in  2  trials,  was  found 
to  possess  a  somewhat  lower  feeding  value  than  that  of  the  mangolds  fed. 

For  practical  purposes,  however,  it  may  be  assumed  that  the  dry  matter  in  roots 
has  a  similar  feeding  value  as  its  weight  of  grain.  This  is  the  same  result  as  was 
obtained  by  Fjord  with  swine  in  earlier  experiments  at  the  station  (E.  S.  R.,  5, 
p.  428;  7,  p.  243).  The  author  shows  that  this  relation  will  hold  good  only  under 
on  Unary  practical  farm  conditions,  when  the  rations  contain  a  sufficient  amount  of 
the  different  nutritive  substances  required  for  milk  production  and  when  the  rela- 
tion between  these  is  such  that  the  rations  fed  are  not  one  sided. 

A  consideration  of  the  economy  of  production  and  feeding  of  roots  and  grain  dis- 
closes the  fact  that  nearly  three  times  a,s  much  root-dry  matter  as  grain  is  grown  on 
an  acre  of  land  in  average  seasons,  and  when  the  expense  of  growing  the  crops  is 
considered,  a  gain  of  about  $7.37  per  acre  is  obtained  if  the  root  acreage  is  increased 
from  about  5  to  15  per  cent  of  the  area  used  for  the  supply  of  winter  feed  to  cows; 
and  if  the  acreage  is  increased  from  about  15  to  25  per  cent,  a  further  gain  of  about 
$4.79  per  acre  of  this  area  is  obtained. 

The  economic  limit  for  the  extent  of  growing  roots  in  Denmark  under  present 
average  conditions  of  yields  and  prices  lies  at  one-third  of  the  area  utilized  for  sup- 
plying winter  feed  to  cattle.  The  results  of  the  investigation  clearly  indicate  that  it 
is  advantageous  to  arrange  the  cultivation  of  the  area  which  is  to  furnish  cows  with 
winter  feed  in  such  a  way  that,  besides  the  requisite  amount  of  hay,  large  quantities 
of  roots  may  be  grown,  so  that  a  considerable  amount  of  root-dry  matter  will  be 
available  for  feeding  dairy  cows,  even  if  the  nutritive  ratios  thus  reached  are  wider 
than  those  generally  considered  advantageous  in  feeding  cows. 

The  results  obtained  in  the  case  of  the  different  lots  showed  in  a  decided  manner 
the  superior  value  of  oil  cakes  over  grain  and  indicate  that  f  of  a  pound  of  the  more 
nitrogenous  oil  cakes,  cotton-seed  cake,  peanut  cake,  and  sesame  cake,  and  if  of  a 
pound  of  the  less  nitrogenous  oil  cakes,  like  sunflower-seed  cake,  rape-seed  cake,  etc., 


DAIRY    FARMING DAIRYING.  911 

have  a  similar  feeding  value  as  a  pound  of  grain  (-=1  "food  unit").  These  relative 
figures  arc  recommended  for  use  in  the  calculation  of  the  feed  consumption  of  dairy 

.•(,ws  by  test  associations.  Other  comparative  values  used  in  the  calculations  of  these 
results  are:  1  lb.  small  grains  or  maize  =  1  lb.  molass.-s  feed  =  2\  lbs.  hay  =  5  lbs. 
straw.—  k.  w.  woi.i.. 

On  the  relation  of  food  to  the  production  of  milk  and  butter  fat  by  dairy 
cows,  F.  W.  WollI  Wisconsin  Sta.  Bui.  116,  pp.  85).-  This  is  a  detailed  critical  review 
of  experimental  work  on  this  subject,  a  list  of  references  being  given  in  anappendix. 
The  author's  summary  of  the  discussion  follows: 

"Economic  production  of  milk  and  butter  fat  by  dairy  cows  as  regards  food  con- 
sumption is  dependent  on  a  number  of  factors,  chief  among  which  is  the  capacity  of 
the  cow  for  converting  considerable  amounts  of  food  material-  into  milk  without  at 
the  same  time  gaining  in  body  weight.  Other  factors  are,  the  stage  of  the  lactation 
period,  the  age  of  the  cow,  the  amount  of  feed  eaten,  and  the  character  of  the  rations 
fed  as  to  succulence  and  nutritive  ratio. 

"The  amount  of  nutrients  consumed  over  and  above  maintenance  requirements 
per  100  lbs.  of  milk  ranges  in  the  case  of  different  cows,  at  least  between  26.8  and 
80.2  lbs.  of  dry  matter,  and  per  1  lb.  of  butter  fat  between  6.8  and  18.6  lbs.  of  dry 
matter.  The  amount  of  net  digestible  protein  consumed  has  in  the  same  way  been 
found  to  range  from  :;.lti  to  9.07  lbs.  per  hundred  lbs  of  milk  produced,  and  from 
0.76  to  1.70  lbs  per  pound  of  butter  fat. 

"Good  dairy  cows  have  the  power  of  producing  a  unit  of  milk  or  butter  fat  from 
a  smaller  amount  of  dry  matter  than  cows  of  less  pronounced  dairy  capacity.  The 
production  of  a  unit  of  rich  milk  calls  for  a  larger  supply  of  valuable  f 1  compo- 
nents than  is  required  in  the  case  of  poor  milk.  For  every  per  cent  of  increase  in 
the  fat  content  of  the  milk,  the  amount  of  net  dry  matter  required  for  the  production 
of  100  lbs.  increases  about  8  lbs.,  and  the  amount  of  net  digestible  protein  increases 
about  0.S  lb.  The  amount  of  nutrients  consumed  per  unit  of  butter  fat  produced 
decreases  slightly  with  an  increasing  fat  content  of  the  milk,  viz,  about  0.6  lb.  of  net 
dry  matter  and  0.08  lb.  protein  for  each  per  cent  of  fat  in  milk. 

"The  amount  of  food  materials  requited  for  the  production  of  a  unit  of  milk  or 
butter  fat  is  nearly  three  times  as  large  toward  the  close  of  the  lactation  period  as  at 
its  beginnings 

"Heifers  requires  larger  proportion  of  nutrients  for  the  production  of  a  unit  of 
milk  or  butter  fat  than  do  older  cows.  Optimum  results  as  regards  the  efficiency  of 
the  food  consumed  are  obtained  when  the  cows  have  reached  about  7  years  of  age; 
the  period  of  usefulness  of  cows  depends  on  their  constitutional  strength  and  the 
system  of  feeding  and  handling  to  which  they  have  been  subjected. 

"Recent  evidence  goes  to  show  that  the  food  of  thedairy  cow  influences  the  quality 
of  the  milk  produced  to  this  extent,  that  the  cow  will  yield  a  maximum  flow  of  milk 
of  the  highest  fat  content  which  she  is  capable  of  producing  on  rations  relatively 
rich  in  nitrogenous  substances.  The  productive  capacity  of  the  cow,  the  prices  of 
feeding  stuff-  and  of  the  milk  products  are  the  main  factors  that  will  determine  how 
highly  nitrogenous  rations  can  be  fed  to  advantage.  Under  ordinary  conditions  in 
the  north  central  States  it  will  not,  as  a  rule,  be  advantageous  to  feed  rations  con- 
taining over  L'  lbs.  of  digestible  protein  a  day,  and  of  a  nutritive  ratio  narrower  than 
1  :6.7,  tf>  cows  of  average  dairy  capacity." 

The  relation  of  food  to  dairy  production,  F.  W.  Woi.l  (  Wisconsin  Sta.  /-'<</. 
J 17,  pp.  16). — This  is  a  popular  edition  of  Bulletin  1 1*>  of  the  station  noted  above. 

Discussion  of  the  amount  of  protein  required  in  the  ration  for  dairy  cows, 
C.  L.  Beach  i  Connecticut  Storrs  Sta.  Bui.  S4,  pp.  ■'■')■ — The  data  upon  which  this  dis- 
cussion is  based  have  been  published  from  time  to  time  in  the  annual  reports  of  the 
station  i  E.  S.  I;.,  ti,  p.  458;  7,  p.  603;  8,  p.  430;  9,  p.  786;  10,  p.  681;  13,  p.  983;  14,  p. 
1005).     The  general  plan  has  been  to  ascertain  the  rations  actually  fed  different  dairy 
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herds  in  the  State,  and  then  to  substitute  gradually  for  these  rations  others  consid- 
ered by  the  station  as  better  adapted  to  milk  and  butter  production. 

Twenty-one  herds,  comprising  277  cows,  were  fed  rations  recommended  by  the 
station  4  weeks  after  feeding  the  original  rations,  the  comparative  results  showing  an 
average  daily  increase  of  0.25  lb.  in  yield  of  milk  which,  added  to  0.85  lb.,  the  esti- 
mated shrinkage  on  a  uniform  ration  due  to  advance  in  lactation,  makes  a  total  gain 
of  1.10  lbs.  The  recommended  rations  contained  0.66  lb.  grain  and  0.51  lb.  protein 
more  than  the  original  rations,  but  1,070  calories,  1.47  lbs.  of  dry  roughage,  and  3.1 
lbs.  of  silage  and  roots  less  than  the  original  rations.  Taking  into  consideration  the 
increased  yield  of  milk,  a  saving  in  the  cost  of  food,  and  an  increase  in  the  value  of 
the  manure,  a  total  daily  gain  per  cow  of  2.02  cts.  resulted  from  the  change  of  rations. 

It  is  not  believed  by  the  author  that  this  saving  was  due  solely  to  the  increase,  in 
protein  fed,  but  that  part  of  it  was  due  to  an  increase  in  the  amount  of  grain  fed. 
The  addition  of  protein  was  most  effective  when  the  original  ration  contained  less 
than  1.5  lbs.  of  protein.  The  cost  of  food  in  the  recommended  rations  was  less  than 
that  in  the  original  rations  owing  to  the  smaller  quantities  of  nutrients  fed.  Decreas- 
ing the  fuel  value  of  a  ration  when  it  was  above  the  standard  either  did  not  affect  or 
increased  the  value  of  the  ration.  The  food  cost  of  milk  was  not  materially  affected 
by  the  substitution  of  rations. 

The  results  on  the  whole  justify  recommendations  previously  made  by  the  station 
that  more  protein  than  is  ordinarily  contained  in  dairy  rations  may  be  fed  with  econ- 
omy, but  that  in  so  doing  greater  emphasis  should  be  placed  upon  the  increased 
value  of  the  manure. 

On  the  protein  question,  with  special  reference  to  the  protein  minimum  of 
milch  cows,  M.  Hindhede  (Ber.  K.  Yet.  Landbohojskoles  Lab.  Landokon.  Forsog. 
[Copenhagen],  55  {1904),  pp.  74-104)- — The  author  discusses  the  results  of  the  feed- 
ing experiments  with  milch  cows  at  Copenhagen  Experiment  Station,  which  have  a 
bearing  on  the  question  of  the  physiological  and  economic  minima  of  protein  in  the 
rations  of  dairy  cows. 

Reference  is  made  to  the  dietary  studies  by  Atwater  and  Rubner  in  regard  to  the 
protein  requirements  of  man,  and  it  is  shown  that  the  need  of  protein  in  the  nutri- 
tion of  man  is  much  smaller  than  has  heretofore  been  assumed,  and  the  same 
apparently  holds  true  in  the  case  of  rations  for  dairy  cows  as  well.  The  author  con- 
cludes that  protein  has  no  special  value  for  increasing  the  milk  secretion,  unless  the 
amount  supplied  is  exceedingly  low.  While  Wolff  recommends  feeding  digestible 
protein  estimated  as  equivalent  to  0.90  lb.  per  10  lbs.  of  milk,  the  author  finds  that 
only  one  lot  out  of  the  28  in  the  experiments  received  as  much. 

The  lots  fed  large  amounts  of  protein  in  their  rations  received,  on  the  average,  0.44 
lb.,  and  those  fed  small  amounts  received  0.26  lb.  of  net  digestible  protein  per  10  lbs. 
of  milk.  The  experiments  indicate  that  the  fat  of  the  milk  is  not  formed  from  the 
protein  of  the  food,  since  the  protein  supplied  in  the  rations  may  be  reduced  until 
there  can  be  no  excess  available  for  fat  formation,  without  causing  any  decrease  in 
the  total  fat  of  the  milk.  Above  the  physiological  minimum  protein  is  valuable, 
therefore,  only  for  its  potential  fuel  value,  and  it  is,  therefore,  not  advantageous  to 
go  far  beyond  the  minimum,  although  the  loss  thus  incurred  is,  to  a  large  extent, 
offset  by  the  increased  value  of  the  manure. 

Under  certain  conditions  there  may  be  an  economical  minimum,  below  the 
physiological  minimum,  and,  according  to  the  evidence  at  hand,  no  deleterious  effect 
on  the  future  production  of  the  cows  will  be  apparent  if  less  than  the  physiological 
minimum  is  supplied  for  a  considerable  period  of  time. — f.  w.  woll. 

Records  of  dairy  herds,  A.  J.  Glover  (Illinois  Sta.  Circ.  84,  pp.  38,  figs.  21). — 
Records  of  10  dairy  herds  for  2  years  are  summarized  and  illustrations  are  given  of 
many  of  the  cows.  The  work  is  a  continuation  of  that  published  in  Bulletin  85  and 
Circular  77  of  the  station  (E.  S.  R.,  15,  p.  292;  16,  p.  402). 
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The  10  herds  included  145  cows,  the  average  production  of  which  was  4,944  lbs.  of 
milk  and  201  lbs.  of  butter  fat  the  first  year,  and  5,611  lbs.  of  milk  and  229  lbs.  of 
butter  fat  the  second  year.  This  increase  in  yield  of  over  13  per  cent  was  attributed 
to  the  better  care  of  the  COWS,  the  feeding  of  better  rations,  the  elimination  of  several 

poor  cows,  and  the  purchasing  of  several  t_r 1  animals.     The  best  individual   record 

was  7,190  lhs.  of  milk  and  :;ti7  lbs.  of  butter  fat,  and  the  poorest  4,560  lbs.  of  milk 
and  135  lbs.  of  butter  fat. 

Dairy  farm,  J.  B.  Knight  (Ann.  Rpt.  Expt.  Farm*,  Bombay  Pres.,  1904,  pj'- 53- 
56). — Records  are  given  of  a  dairy  herd  for  5  years,  1899-1904.  In  1904  the  herd 
consisted  of  151  cows  and  85  buffaloes.  The  average  yearly  yield  of  the  cows  for 
5  years  was  2,007  lbs.  of  milk  and  of  the  buffaloes  2,805  lbs.  Buffaloes  fed  yams 
maintained  their  yield  of  milk  better  than  buffaloes  fed  green  fodder.  Very  little 
difference  was  observed  in  the  results  obtained  in  feeding  different  kinds  of  green 
fodder. 

Dairying  (Queensland  Agr.  .lone,  15  (1905),  No.  >:,  />/>.  768,  769). — In  addition  to 
the  usual  monthly  records  of  the  dairy  herds,  analyses  of  colostrum  milk  and  skim 
milk  are  reported.  The  average  fat  content  of  the  skim  milk  of  the  different  breeds 
compared  was  as  follows:  Ayrshire,  0.264;  Holstein,  0.188;  Jersey,  0.169,  and  Short- 
horn 0.182  per  cent. 

Does  it  pay  to  produce  rich  milk?  N.  A.  Hansen  (Abx.  in  l'<jeskr.  Lmulm.,  50 
(1904),  No.  50,  p.  562). — The  results  obtained  with  172  dairy  herds,  aggregating  3,723 
cows,  were  studied.  The  cows  were  arranged  in  8  classes  according  to  the  average 
per  cent  of  fat  in  their  milk,  each  class  having  about  the  same  number  of  cows. 

In  the  case  of  Class  I  (richest  milk),  70.8  food  units  were  required  for  the  produc- 
tion of  100  pounds  of  milk,  against  65.0  units  in  the  case  of  Class  VIII  (poorest  milk). 
One  pound  of  butter  required  16.83  food  units  in  Class  I,  and  19.52  units  in  Class 
VIII.  The  skim  milk  obtained  per  pound  of  butter  was  22.3  and  28.4  lbs.,  respec- 
tively, lor  the  two  classes.  At  ordinary  prices  of  feeds  and  products  it  was  found 
that  a  pound  of  butter  was  produced  2.8  cts.  cheaper  by  the  cows  producing  rich 
milk  than  by  those  yielding  milk  low  in  butter  fat.  —  f.  w.  woll. 

Observations  on  the  variations  in  the  quantity  and  composition  of  the 
mixed  milk  of  a  herd  of  cows  on  pasture,  with  special  reference  to  changes  in 
pasture  and  weather,  A.  Kirsten  (  Landw.  Jahrb.,  33  (1904),  No.  6,  pp.  925-937). — 
The  herd  under  observation  comprised  20  cows.  Changing  from  poor  to  good  pasture 
caused  regularly  a  sudden  increase  in  the  yield  of  milk,  but  in  itself  was  apparently 
without  influence  upon  the  composition  of  the  milk.  An  exceptionally  great  decrease 
in  the  yield  of  milk  during  a  period  of  2  months  was  attributed  to  the  influence  of 
continuous  bad  weather,  which,  to  a  large  extent,  caused  also  great  variations  in  the 
percentages  of  fat  and  total  solids. 

The  daily  variations  in  the  different  constituents  of  cows'  milk  during  the 
course  of  lactation,  J.  H.  Hinchcliff  (Milt.  Landw.  Inst.  Univ.  Leipzig,  1904,  No.  5, 
pp.  1-11.'.  //Is.  8).  -This  is  a  detailed  report  upon  studies  made  with  '.'>  cows. 

It  was  found  that  the  greatest  variations  were  in  the  fat  content  of  the  milk  followed 
by  milk  sugar,  protein,  and  ash  in  the  order  mentioned.  An  increase  or  decrease 
in  the  fat  content  of  the  milk  was  generally  accompanied  by  a  similar  change  in  the 
fat  content  ol  the  milk  solids,  hut  by  an  opposite  change  in  the  percentage  of  protein 
and  milk  sugar  in  the  solids.  The  ash  content  of  the  solids-not-fat  was  practically 
constant.  Variations  in  the  content  of  milk  sugar  in  the  solids-not-fat  ran  inversely 
to  the  variations  in  the  protein  content. 

The  composition  of  the  milk  of  individual  cows  showed  at  times  great  variations 
not  only  in  regard  to  fat  hut  also  protein,  ash,  and  milk  sugar.  The  daily  variations 
in  the  composition  of  the  milk  were  often  traceable  to  the  influence  of  food,  sexual 
excitement,  or  disease,  which  subjects  are  discussed  at  some  length.  Even  with 
equal  intervals  between  milkings  there  was  considerable  variation  in  the  milk  from 
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morning  to  evening,  for  much  of  which  no  cause  could  be  assigned.  In  general,  the 
percentages  of  fat,  protein,  and  ash  increased  with  the  progress  of  lactation,  while 
the  percentage  of  sugar  decreased. 

As  compared  with  the  morning  milk  the  evening  milk  had  a  higher  content  of  fat, 
protein,  and  ash,  but  a  lower  content  of  milk  sugar.  A  similar  difference  was 
observed  in  the  milk  obtained  at  the  beginning  and  at  the  end  of  the  lactation  period. 
A  relatively  high  fat  content  was  accompanied  by  a  low  percentage  of  sugar,  and 
vice  versa.  Fleischmann's  formula  for  total  solids  gave  results  from  0.08  to  0.14  higher 
than  Richmond's  formula.  The  use  of  these  formulas  failed  to  give  accurate  results 
in  all  instances  with  individual  cows  or  single  milkings.  If,  on  the  contrary,  several 
milkings  were  averaged,  and  especially  if  the  cows  were  in  the  early  stages  of  lacta- 
tion, the  results  were  much  more  accurate.  With  cows  in  the  last  stage  of  lactation 
the  calculated  results  were  too  low. 

Study  of  the  variations  in  the  composition  of  milk,  Touchard  and  Bonnet  at 
(  Bui.  Mens.  Off.  Renseignements  Agr.,  3  (1904),  No.  12,  pp.  1443-1453). — Daily  analyses 
of  the  milk  of  a  number  of  cows  are  reported  and  attention  is  called  to  the  variations 
in  the  content  of  fat  and  other  constituents. 

Modifications  of  the  rations  fed,  variations  in  the  relative  humidity  of  the  atmos- 
phere, and  abrupt  changes  in  the  management  of  the  cows  were  studied  as  causes  of 
the  daily  variations  which,  in  some  instances,  were  as  great  as  \  of  the  percentage 
of  fat.  Other  causes  of  variations  are  mentioned  and  the  adulteration  of  milk  by 
skimming  or  by  adding  water  is  discussed. 

Composition  of  the  milk  of  the  breeds  of  cows  in  the  agricultural  institute 
of  the  University  of  Leipzig,  W.  Volborth  (Mitt.  Landw.  Inst.  Univ.  Leipzig, 
1!>04,  No.  5,  pp.  113-192). — Data  obtained  at  the  institute  during  a  series  of  years  are 
presented  and  discussed  as  regards  the  influence  of  breed,  individuality,  and  Btage 
of  lactation  on  the  fat  content  of  milk.  Records  of  46  cows,  representing  17  breeds, 
are  reported. 

Influence  of  the  Hegelund  method  of  milking  upon  milk  secretion,  A. 
Wenck  (Milt.  Landw.  Inst.  Univ.  Leipzig,  1904,  No.  6,  pp.  61-132). — The  author  dis- 
cusses the  secretion  of  milk,  describes  the  various  methods  of  milking,  reviews  the 
results  obtained  by  the  Hegelund  method  in  different  countries,  and  reports  in 
detail  a  series  of  experiments  conducted  with  8  cows. 

The  additional  milk  and  fat  obtained  by  the  Hegelund  method  following  the  usual 
method  of  milking  was  not  considered  as  an  actual  increase  in  yield  but  rather  as  an 
advanced  portion  of  the  following  milking.  Calculations  of  profit  based  upon  such 
data  are  therefore  considered  erroneous.  The  secretion  of  milk  or  milk  fat  during 
the  process  of  milking  was  not  believed  to  be  greater  than  in  the  interval  between 
milkings. 

The  composition  of  the  after  milk  obtained  by  the  Hegelund  method  was  not 
essentially  different  from  the  last  portion  of  the  milk  obtained  by  the  ordinary 
method.  The  fat  content  of  the  after  milk  and  also  the  total  solids  were  very  high. 
The  solids-not-fat  were  present  in  smaller  quantities  than  in  milk  obtained  by  the 
usual  method.  Aside  from  the  fat  the  relation  of  the  constituents  in  the  two  por- 
tions of  milk  was  practically  the  same.  The  greater  the  quantity  of  milk  in  the  udder 
the  more  fat  it  is  believed  remains  behind  in  the  milk  ducts,  which  is  offered  in 
explanation  of  the  fact  that  after  long  periods  between  milkings  the  fat  content  of 
the  milk  is  less  than  after  short  periods. 

It  is  believed  that  the  milking  should  be  thorough,  not,  however,  for  the  purpose 
of  increasing  the  yield  of  fat,  but  for  the  purpose  of  developing  the  productive 
capacity  of  the  udder. 

The  success  of  the  Hegelund  method  is  thought  to  depend  upon  the  after  effects 
of  the  stimulation  which  is  exerted  upon  the  adder  by  thorough  milking.  It  is 
believed  that  the  Hegelund  method  tends  to  lessen  the  decrease  in  yield  of  milk  due 
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to  advancing  lactation  rather  than  to  increase  milk  production.     This*  influence  is 
independent  of  the  breed,  age,  and  productiveness  of  cows  and  difficulty  in  milking, 

but  is  dependent  upon  the  stage  of  lactation  and  the  individual. 

The  author  does  uot  recommend  the  general  introduction  of  the  Eegelund  met  In  id, 
believing  that  only  by  very  conscientious  attendants  and  the  utmosl  care  can  success 
be  obtained,  and  that  then  the  additional  yield  is  not  sufficient  to  pay  the  increased 
cost.  Furthermore,  the  contamination  of  milk  by  the  Hegel und  method  is  likely  to 
be  much  greater  than  by  the  ordinary  method. 

The  composition  of  milk  and  cream  and  their  by-products,  K.  A.  Pearson 
(  Cornell  Reading  Coursefor  Farmers,  5.  ser.,  No.22,pp.  401-410,  figs.  5).  In  addition 
to  general  information  on  this  subjeel  this  includes  a  method  of  standardizing  milk 
and  cream. 

On  the  precipitin  reaction  of  human  and  cows'  lacto-  and  caseosera,  S. 
A.MBERG  {Jour.  Med.  Research,  12  (1904),  No.  3,  pp.  841-858). — The  precipitin  reac- 
tion of  lactoserum  and  caseoserum  obtained  from  rabbits  by  injecting  milk  and 
casein  solutions,  respectively,  was  not  found  to  depend  upon  the  casein  being  in  the 
form  of  a  calcium  salt,  nor  upon  the  presence  of  a  soluble  inorganic  calcium  salt. 

Calcium  chlorid  accelerated  the  reaction  in  a  manner  not  understood.  No  differ- 
ence was  observed  in  the  behavior  of  lactoserum  and  caseoserum  toward  their  cor- 
responding milk,  casein,  or  lactalbumin.  There  was  no  interreaction  of  cows' 
lactoserum  and  caseoserum  with  human  milk,  casein,  or  lactalbumin,  or  vice  versa. 

The  susceptibility  of  putrefying  and  lactic-acid  bacteria  to  poisons,  0. 
Rahn  (  Centbl.  Bald.  u.  Par.,  ;.  Ah(.,  14  (1905),  No.  1, pp.  21-25).— The  resistance 
of  lactic-acid  bacteria  ami  various  species  of  putrefying  micro-organisms  including 
Bacillus  proteus,  II.  subtilis,  B.  mesentericus,  B.fluorescens  to  mercury  chlorid,  copper 
sulphate,  formaldehyde,  phenol,  sodium  benzoate,  menthol,  and  other  antiseptics 
was  studied.  The  culture  media  used  were  milk  heated  to  60  and  100°  C,  acid  and 
neutral  whey,  and  bouillon  with  and  without  the  addition  of  milk  sugar. 

Contrary  to  results  reported  by  Bokorny  the  author  found  that,  on  the  whole, 
molds  and  putrefying  bacteria  were  more  resistant  to  antiseptics  than  lactic-acid 
bacteria.  Sodium  benzoate  and  menthol  in  milk  formed  exceptions  to  this  state- 
ment. In  repeated  tests  mercuric  chlorid,  formaldehyde,  boric  acid,  and  salicylic 
acid  showed  greater  antiseptic  properties  in  heated  than  in  unheated  milk,  while 
the  reverse  was  true  of  copper  sulphate,  sodium  benzoate,  phenol,  and  menthol. 
The  reason  lor  this  was  not  apparent.  .Milk  treated  with  copper  sulphate  regularly 
became  slimy  instead  of  curdling,  which  was  found  due  to  a  large  actively  motile 
bacillus. 

It  is  considered  worthy  of  note  from  a  hygienic  standpoint  that  molds  and  yeasts 
were  especially  resistant  to  formaldehyde,  since  this  substance  has  been  recommended 
as  a  preservative  of  milk  for  infants. 

Do  the  soluble  proteids  of  milk  possess  specific  bactericidal  properties? 
P.  Sommerfeld  I  Centbl.  Bakt.  u.  Par.,  1.  AbL,  Orig.,87  I  1904),  No.  5,  pp.  716-721).— 
Lactalbumin  and  lactoglobulin  obtained  by  filtration  were  found  to  possess  no  specific 
bactericidal  action  against  typhoid  and  coli  bacilli. 

Experiments  with  Fliegel's  cotton  filter,  II.  Tikmann  {Milch  '/An.,  S3  (1904), 
No.  ■'>!,  />/'■  805-807).— The  author  reports  very  favorably  upon  this  cotton  filter  as 
regards  the  removal  of  dirt  from  milk.     A  bacteriological  study  is  to  he  made  later. 

Milk  control  with  the  cooperation  of  veterinarians,  Schuemacher  {Deut. 
Tierarzll.  Wchnschr.,  13  (  1905 ),  Nos.  4,  pp.  87-40;  5,  pp.  49-51).— The  importance  of  a 
well-regulated  milk  supply  is  critically  discussed.  Attention  is  called  to  the  regula- 
tions which  prevail  in  various  cities  for  guaranteeing  a  good  quality  of  ordinary 
market  milk  and  milk  for  hospitals  and  the  feeding  of  children.  The  subject  is  dis- 
cussed from  the  standpoint  of  the  benefits  to  he  derived  from  the  veterinary  control 
of  the  condition  of  the  dairy  cows  and  of  the  milk  furnished  for  use. 
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Milk  as  a  carrier  of  disease,  II.  M.  Biggs  (Proc.  Neiv  York  Farmers,  1903-4,  pp. 
17-21). — This  is  a  general  discussion  of  this  subject,  with  particular  reference  to  the 
sanitary  conditions  of  dairies  in  New  York,  and  with  brief  mention  also  of  outbreaks 
of  disease  traceable  to  the  milk  supply  which  have  been  studied  by  the  author. 

Report  of  the  Iowa  educational  butter  contest,  G.  L.  McKay  and  C.  Larsen 
( Iowa  Slit.  Bui.  SO,  pp.  305-323). — Fifty-five  butter  makers  in  different  localities  in 
the  State  cooperated  during  1903  in  sending  tubs  of  butter  to  the  station  where  they 
were  scored  and  then  reshipped  to  New  York,  at  which  place  they  were  again  scored. 
According  to  the  plan  each  exhibitor  was  to  send  a  30-pound  tub  every  other  month, 
but  for  various  reasons  only  223  instead  of  330  tubs  were  received  from  the  55  exhib- 
itors during  the  year. 

The  objects  of  the  test  were  to  stimulate  more  interest  in  good  butter  making,  to 
locate  creameries  where  the  poorest  butter  was  made,  to  study  seasonal  variations  in 
the  composition  and  quality  of  creamery  butter,  causes  for  the  wide  variations  in  the 
overrun  obtained  in  different  creameries,  and  the  effect  of  the  composition  of  butter 
upon  the  quality  and  keeping  properties.  Tabulated  data  show  the  scores  and 
chemical  analyses  of  the  different  samples  and  also  remarks  of  the  judges. 

The  data  relating  to  seasonal  variations  are  summarized  in  the  following  table: 

Average  scores  and  analyses  of  Iowa  creamery  butter. 


Mi  hi tli. 


January. . . 
March 

May 

August 

November 
January. .. 


Number 

of 
samples. 


Score  at 

station. 


90.98 
90.83 
92. 65 
92.  51 
92.  05 
93. 02 


Score  at 
New 
York. 


88.3 
87.31 
90. 55 
86.79 
89. 18 
88.  66 


Average 
score. 


89.73 
89.06 
91.60 

90.6(1 
90.  62 
91. 15 


Composition. 


Per  cent. 
84.94 
85.18 
83.90 
83.29 
83.15 
83.03 


Moisture. 

Curd. 

Per  cent. 

/'« r  a  nt. 

11.70 

1.50 

12. 08 

1.10 

12. 67 

1.04 

13. 53 

.98 

13.55 

1.34 

13.70 

1.44 

Salt. 


l'i  i-  a  nt. 
1.86 
1.64 
2.39 
2.  20 
1.96 
1.83 


The  amount  of  overrun  in  different  creameries  was  shown  to  be  greatly  influenced 
by  the  composition  of  the  butter,  which  in  221  samples  was  found  to  vary  in  salt 
content  from  0. 1  to  6.7  per  cent,  in  water  content  from  7.56  to  20.67  per  cent,  and  in 
curd  from  0.64  to  3.27  per  cent.  Eight  samples  contained  more  than  16  per  cent  of 
water. 

As  regards  the  quality  of  the  butter  it  was  concluded  that  the  quality  of  the  cream 
and  the  methods  employed  in  the  manufacture  of  the  butter  are  of  more  influence 
than  the  composition  of  the  butter.  The  keeping  quality  of  the  butter  was  not 
regularly  affected  by  the  amount  of  curd  present.  It  is  believed,  however,  safer  to 
have  less  than  1  per  cent  of  curd  than  2  per  cent  or  more  present. 

Salt  in  butter,  G.  L.  McKay  and  C.  Larsen  {Iowa  Sta.  Bui.  80,  pp.  324-334).— 
In  experiments  by  F.  W.  Bouska  to  determine  the  effect  of  salt  upon  the  growth  of 
micro-organisms  isolated  from  butter,  a  yeast  showed  a  luxuriant  growth  in  a  medium 
containing  2  per  cent  of  salt  and  a  slight  growth  in  a  medium  containing  6  per  cent 
of  salt;  Penicillium  glaucum  showed  a  slight  growth  in  a  medium  containing  10  per 
cent  of  salt  and  a  rank  growth  in  a  medium  containing  less  than  9  per  cent;  a  spore- 
bearing  bacillus  showed  only  a  trace  of  growth  in  a  4  per  cent  salt  medium,  and  no 
growth  in  one  containing  6  per  cent,  and  a  gas-producing  organism  showed  only  a 
weak  growth  in  a  medium  containing  4  per  cent  of  salt.  Salt  is  believed  to  act 
as  a  preservative  in  butter  to  a  greater  degree  than  is  ordinarily  considered. 

Salt  was  found  to  be  insoluble  in  pure  butter  fat. 

While  water  at  58°  F.  is  capable  of  dissolving  35.94  per  cent  of  salt,  the  water 
existing  in  a  mechanical  mixture  with  the  fat  and  other  constituents  of  butter  was 
found  to  be  capable  of  dissolving  only  16.78  per  cent,  with  16.57  per  cent  as  an  aver- 
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age  of  3  experiments  in  which  the  butter  was  worked  18  revolutions  at  intervals 
during  2  hours.  When  the  time  was  shortened  to  1  hour  the  maximum  per  cent  of 
salt  dissolved  was  14.84  per  cent. 

"According  to  these  experiments  the  maximum  amount  of  pure  salt  (NaCl)  which 
can  be  dissolved  in  butter  during  two  hours  when  worked  is  revolutions  at  intervals 
in  a  Victor  churn,  and  containing  a  maximum  percentage  of  water  (16  per  cent ),  is 
about  2.68  per  cent." 

Factors  influencing  the  amount  of  salt  in  finished  1  mtter  are  stated  to  be  the  amount 
and  condition  of  moisture  in  the  butter  at  the  time  the  salt  is  added,  the  amount  and 
condition  of  the  salt  used  per  pound  of  fat,  the  amount  and  time  of  working,  the  size 
of  the  butter  granules,  the  hardness  and  softness  of  the  butter,  and  the  amount  of 
butter  in  the  churn. 

When  the  water  in  butter  was  saturated  with  salt  or  saturated  to  a  certain  degree 
which  was  ascertained  in  several  experiments,  it  was  found  that  undissolved  salt,  if 
evenly  distributed,  can  be  present  without  causing  mottles.  Methods  for  estimating 
the  percentage  of  salt  in  the  water  of  butter  are  given. 

On  the  average  molecular  weight  of  nonvolatile  fatty  acids  in  Holland  but- 
ter, A.  Olhj  and  J.  Tillmans  (Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  8  {1904),  No. 
12,  pp.  728-730). — Determinations  were  made  of  the  Reichert-Meissl  number  and  the 
molecular  weight  of  the  nonvolatile  fatty  acids  of  a  number  of  samples  of  Holland 
butter.  The  molecular  weight  varied  from  255.4  to  271.6.  Three  samples  of  butter 
from  another  source  showed  molecular  weights  of  about  267.  The  butter  can  not, 
therefore,  be  considered  adulterated,  according  to  the  authors,  on  the  ground  of  a 
molecular  weight  of  over  261,  as  has  been  suggested.  This  is  published  as  a  prelimi- 
nary note  on  investigations  along  this  line. 

Preliminary  report  on  experiments  with  Disbrow  and  Holstein  churns 
(MalkerUid.,  17  (1904),  No.  47,  pp.  847,  848).— The  experiments  were  conducted  by 
the  Copenhagen  Experiment  Station  at  two  different  creameries,  25  comparative 
trials  having  been  made  in  all. 

Nos.  6  and  7  of  the  Disbrow  combined  churn  and  worker  were  used,  with  a  capac- 
ity of  5,200  and  6,200  lbs.,  but  they  were  only  half  filled  in  order  to  secure  the  best 
churning  conditions  and  a  good  quality  of  butter.  The  capacity  of  the  Holstein 
churns  used  was  400  to  500  lbs.  No  appreciable  differences  in  the  flavor  or  the  grain 
were  obtained  in  the  scorings  of  the  butter  made  in  the  2  ways,  and  the  water  con- 
tent of  the  butter,  as  well  as  the  fat  content  of  the  buttermilk,  were  similar  in  both 
series.  The  Disbrow  churns  required  less  power  than  the  Holstein  churns  with 
butter  worker. — f.  w.  woll. 

On  the  action  of  different  lactic-acid  bacteria  on  the  ripening  of  cheese, 
E.  von  Freudenreich  and  J.  Thoni  (Landw.  Jahrb.  Schweiz,  18  (1904),  No.  11,  j>j). 
531-555,  pi.  1;  Aim.  Agr.  Suisse,  6(1905),  No.  l,pp.27,  pi.  1;  Her.  Gen.  Lait,4  (1905), 
Nos.  8,  pp.  169-181;  9,  pp.  200-209;  10,  pp.  225-232;  11,  pp.  $47-258;  C'entbl.  Bah.  u. 
Par.,  2.  Abt.,  14  (1905),  No.  2,  pp.  34~43,pl.  1). — Bacterium  lactis  acidi  and  several 
forms  isolated  from  Emmenthal  cheese  and  designated  in  the  present  work,  Bacillus 
casei  a,  B.  casei  y,  11.  casei  8,  and  B.  casei  «,  were  studied  as  regards  their  behavior 
in  various  culture  media,  resistance  to  heat  and  drying,  production  of  acid,  and  fer- 
mentative action  on  different  kinds  of  sugar. 

In  experiments  with  small,  medium,  and  large  sized  cheeses  the  influence  of  these 
micro-organisms  and  also  Micrococcus  casei  liquefaciens  was  studied  in  connection  with 
tests  of  natural  and  artificial  rennet.  The  use  of  pure  cultures  with  artificial  rennet 
is  believed  to  be  capable  of  giving  as  good  results  in  practice  as  natural  rennet  and 
to  have  certain  great  advantages  over  the  latter.  In  the  first  place  the  preparation 
of  a  good  natural  rennet  is  always  difficult.  In  experimental  work  to  be  reported 
later  it  was  ascertained  by  one  of  the  authors  that  the  stomachs  of  calves  often  con- 
tained gas-producing  organisms  in  large  quantities  and,   in  certain   instances,  the 
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cause  of  gassy  cheese  lias  been  traced  to  this  source.  This  danger  is,  of  course, 
avoided  with  the  use  of  artificial  rennet. 

The  only  objection  which  has  been  raised  to  the  use  of  artificial  rennet,  viz,  less 
satisfactory  ripening  of  the  cheese,  may  be  overcome,  according  to  the  author,  by  the 
use  of  pure  cultures  with  the  artificial  rennet,  which  method  has  the  second  advan- 
tage of  permitting  the  use  of  such  cultures  as  maybe  found  in  experience  to  give  the 
best  results.  While  the  present  investigations  contribute  to  this  question,  further 
work  is  considered  necessary  to  determine  the  best  lactic  ferment  for  this  purpose. 

On  the  ripening  of  cheese,  Lindet,  L.  Ammann,  and  Houdet  (Rev.  Gen.  Lait, 
4  (1904) ,  Nos.  1,  pp.  1-8;  2,  pp.  25-31) . — From  the  results  of  a  chemical  study  of  the 
changes  taking  place  in  Camembert,  Port  Salut,  and  Gruyere  cheese  during  the 
process  of  ripening  the  authors  conclude  that  the  relative  production  of  soluble 
casein,  ammonia,  and  volatile  acids  in  these  different  kinds  of  cheese  is  related  to  the 
acidity  or  alkalinity  and  the  moisture  content  of  the  medium.  The  quantity  of 
ammonia  is  not  proportional  to  that  of  soluble  casein. 

The  decomposition  of  the  casein  in  the  exterior  and  interior  of  Camembert  cheese 
corresponds  to  the  percentage  of  casein  present  in  the  different  layers,  which,  in  the 
samples  studied,  was  higher  in  the  interior  of  the  cheese.  In  this  cheese  no  lactic 
acid  is  present  at  the  beginning  of  ripening,  molds  do  not  thrive,  and  the  proportion 
of  volatile  acids  is  constant  during  maturation. 

In  Gruyere  cheese  ripening  is  accompanied  by  increasing  quantities  of  acetic,  pro- 
pionic, and  lactic  acids.  The  production  of  volatile  acids  keeps  pace  with  the  forma- 
tion of  ammonia.  The  fat  takes  no  part  in  the  process  of  ripening  and  is  not 
saponified  in  the  presence  of  the  ammonia  produced.  The  volatile  acids  come  solely 
from  the  decomposition  of  the  casein. 

On  the  cause  of  a  red  coloration  in  cheese,  O.  Gratz  (Milchw.  Zenthl.,  1  (1905), 
No.  1,  ]>p.  9-12). — Brief  notes  are  given  on  the  various  micro-organisms  which  have 
been  reported  as  causing  a  red  coloration  in  cheese,  and  the  cultural  characteristics 
of  a  new  species  isolated  from  the  exterior  of  a  colored  cheese  are  reported. 

The  name  of  Micrococcus  rubri  casei  is  given  to  this  organism.  It  is  believed  that  the 
micrococcus  gained  access  to  the  milk  before  it  was  made  into  cheese.  The  develop- 
ment of  the  red  color  was  not  affected  by  the  application  of  a  3  per  cent  solution  of 
boric  acid  or  a  1  percent  solution  of  formalin  to  the  surface  of  the  cheese.  The 
quality  of  the  cheese  was  materially  affected  by  the  micrococcus. 

Inquiry  concerning  the  dairy  industry  (Kmjutie  sur  Vindustrie  laitiere.  Paris: 
Min.  Ayr.,  1903,  vol.  1,  pp.  LXXX  \-532,  map  1). — This  is  the  first  volume  of  a  report 
on  the  dairy  industry  in  France  and  other  countries.  In  the  general  introduction  are 
set  forth  the  methods  employed  in  collecting  the  information,  the  dairy  situation 
before  the  nineteenth  century,  the  results  of  a  similar  inquiry  in  1813,  and  the  general 
results  of  the  present  inquiry. 

In  1902  the  total  number  of  cows  in  France  was  8,317,924,  and  the  total  produc- 
tion of  milk  77,241,944  hectoliters,  valued  at  1,063,802,460  francs.  In  addition,  the 
milk  produced  by  sheep  was  valued  at  3,500,000  and  by  goats  24,000,000  francs. 
Part.  I  of  the  volume  presents  detailed,  statistical,  and  other  information  on  the 
present  status  of  the  dairy  industry  in  the  different  departments  of  France,  and 
Part  II  similar  information  on  the  dairy  industry  in  20  other  countries. 

A  review  of  the  development  of  the  dairy  industry  in  Germany  during  the 
last  ten  years,  Sieglin  (Fufding's  Landw.  Ztg.,  53  (1904),  Nos.  18,  pp.  684-689;  19, 
pp.  715-720;  20,  pp.  756-766). 

Thirty-second  Annual  Report  of  the  Wisconsin  Dairymen's  Association 
(Madison,  Wis.:  Democrat  Printing  Co.,  1904,  PP-  194)- — Among  the  numerous  articles 
included  in  this  report  particular  mention  may  be  made  of  the  following:  The 
Importance  of  Feeding  Milling  By-Products  in  Wisconsin,  by  W.  A.  Henry,  in  which 
special  emphasis  is  laid  on  the  fertilizing  constituents  of  the  feeding  stuffs;  Whey 
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Butter,  by  H.  E.  Alvord,  in  which  standards  for  butter  are  discussed;  and  Bacteria 
in  Milk  Supplies  for  City  and  Factory  I'se,  by  II.  L.  Russell,  dealing  with  the  sani- 
tary production  of  milk. 

Legislation  relative  to  the  milk  trade  (Rev.  Soc.  Sci.  Hyg.  Aliment.,  I  (1904), 
No.  3,  pp.  219  -252):  -A  summary  of  regulations  regarding  the  sale  of  milk  in  Germany, 
Belgium,  France,  Italy,  Switzerland,  England,  Denmark,  and  the  United  States. 
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Atlas  ^nd  epitome  of  general  pathologic  histology,  11.  DiJRCK  |  Philadelphia: 
W.  B.  Saunders  <i-  Co.,  1904,  pp.  371,  pis.  80,  figs.  56).— This  is  a  translation  from  the 
German  edition  and  is  edited  by  L.  Hektoen.  The  purpose  of  the  volume  is  to 
present  a  general  discussion  of  pathologic  histology,  with  full  details  concerning  the 

nature  and  histology  of  different  morbid  growths.  The  material  discussed  in  the 
volume  is  classified  under  the  subjects  of  circulatory  disturbances,  atrophy,  retro- 
gressive metamorphoses,  reparative  processes,  and  tumors. 

The  problem  of  agglutination  and  particularly  the  role  of  bacterial  fla- 
gella,  G.  de  Rossi  (Centbl.  Hold.  u.  Par.,  1.  AbL,  Orig.,  36  (  1904),  No.  5,  pp.  685-691; 
37  (1904),  No.  1,  pp.  107-115,  figs.  3). — The  experiments  reported  in  this  paper  were 
chiefly  concerned  in  determining  the  modification  of  the  flagella  due  to  agglutination 
and  the  phenomena  of  agglutination  following  upon  the  inoculation  of  experimental 
animals  with  bacterial  bodies  or  with  bacterial  flagella  of  the  same  species. 

The  organism  used  in  this  experiment  was  Bacillus  snliiUix.  Apparently  there  is 
no  visible  modification  of  structure,  arrangement,  or  number  of  the  flagella  which 
can  be  attributed  to  the  phenomenon  of  agglutination.  The  flagella  play  the  most 
important  role  in  fixing  the  agglutinin.  The  bacterial  bodies  are  of  less  impor- 
tance in  this  respect.  The  more  conspicuous  manner  in  which  the  phenomenon  of 
agglutination  takes  place  in  the  case  of  motile  bacteria  finds  its  explanation  in  the 
great  sensitiveness  of  flagella  toward  the  agglutinating  substances  of  specific  sera. 

Specific  fixation  of  agglutinins  in  absorption  experiments,  F.  Ballner  and 
R.  von  Saoasser  (Arch.  Jli/i/.,  51  (1904),  No.  3,  pp.  266-280). — Numerous  experi- 
ments were  carried  on  by  the  authors,  chiefly  for  the  purpose  of  determining  certain 
points  in  the  agglutination  of  coli  bacillus,  typhoid  bacillus,  and  other  pathogenic 
bacteria. 

The  authors  were  unable  to  find  a  satisfactory  explanation  of  the  nature  of  the 
fixation  which  takes  place  with  regard  to  agglutinins  under  certain  conditions. 
Whether  this  process  is  of  a  physical  or  chemical  nature  is  still  undetermined,  but 
the  weight  of  evidence  is  believed  by  the  authors  to  be  in  favor  of  considering  it  a 
chemical  process, 

The  relation  between  precipitins  and  agglutinins  of  bacteria,  R.  Kraus  and 
J.Joachim  (Centbl.  Bakt.  u.  Par.,  l.  AbL,  Orig..,  36  (1904),  No.  5,  i>i>.  662-671;  37 
(1904),  No.  I,  ])/>.  ?,!-79).—A  general  discussion  is  presented  of  the  problem  of 
immunization  by  means  of  bacteria  and  bacterial  filtrates,  whether  treated  or  not 
with  heat. 

As  a  result  of  their  investigations  the  authors  conclude  that  there  are  L'  substances 
which  produce  agglutinins  and  2  distinct  agglutinins.  The  latter  may  be  produced 
by  bacteria  and  also  by  bacterial  filtrates.  The  formation  of  the  agglutinin  may  take 
place  in  connection  with  an  agglutinogenous  substance  deprived  of  its  eoagulable 
group  of  bodies.  The  authors'  experiments  apparently  support  the  theory  of  the 
identity  of  agglutinins  and  precipitins. 

The  influence  of  temperature  upon  specific  and  nonspecific  agglutination, 
E.  Weil  (  Centbl.  Bakt.  n.  I'm:,  1.  Abt.,  Orig.,  36  (  1904),  X".  5,  /,,,.  077-684;  37  (1904), 
No.  1,  pp.  98-107). — The  experiments  reported  in  this  paper  were  largely  confined 
to  a  study  of  the  typhoid  bacillus. 
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It  was  found  that  the  more  rapid  agglutination  of  the  typhoid  bacilli  at  a  tempera- 
ture of  55°  C.  depends  apparently  upon  the  cooperation  of  the  agglutinable  substance 
and  the  agglutinin,  and  is  therefore  to  be  considered  as  a  reaction  winch  occurs  more 
rapidly  at  high  temperatures.  Notes  are  also  given  on  the  effect  of  gelatin  in  agglu- 
tinating typhoid  bacilli.  It  was  found  that  the  gelatin  exercises  some  effect  upon 
the  bacilli  whether  or  not  they  had  been  previously  heated. 

The  properties  of  complement  and  the  chemical  theories  of  immunity,  J. 
Bordet  (Ann.  Inst.  Pasteur,  18  (1904),  No.  10,  pp.  593-632). — The  author  presents  a 
general  review  of  this  subject,  in  which  the  different  theories  relating  to  immunity 
are  discussed. 

A  series  of  experimental  studies  was  carried  out  for  the  purpose  of  obtaining  fur- 
ther information  regarding  the  nature  of  complements  and  other  bodies  in  the  sera 
of  normal  and  immunized  animals.  It  was  found  that  the  red  blood  corpuscles,  after 
treatment  with  appropriate  hemolytic  sera  from  another  species  of  animals,  lose  their 
susceptibility  to  alexin  if  they  are  brought  in  contact  with  the  antagonistic  serum. 

When  obtaining  an  antiserum  capable  of  neutralizing  the  specific  complements  in 
the  serum  of  a  given  species,  it  is  not  strictly  necessary  to  inject  these  specific  com- 
plements into  the  animal,  but  the  injection  of  the  normal  serum  of  another  species 
suffices.  It  is  concluded  that  the  theory  of  Ehrlich  is  erroneous  in  so  far  as  it 
requires  that  the  specific  alexins  are  identical  with  the  cell  receptors  against  which 
the  organism  is  immunized. 

The  formation  of  homologous  and  heterologous  agglutinins  in  the  animal 
body,  F.  Ballner  and  R.  von  Sagasser  (Arch.  Hyg.,  51  (1904),  No.  3,  pp.  245-265). — 
For  the  purpose  of  obtaining  immune  sera,  rabbits  and  dogs  were  used  and  these 
animals  were  inoculated  with  various  micro-organisms,  including  typhoid  bacillus, 
coli  bacillus,  anthrax  bacillus,  and  organisms  of  tetanus,  cholera,  fowl  cholera,  swine 
erysipelas,  etc.,  as  well  as  proteid  substances. 

Detailed  notes  are  given  on  the  results  of  these  experiments  and  the  results  are 
compared  with  those  obtained  by  other  authors.  It  was  found  that  in  general  the 
agglutinating  action  of  a  blood  serum  is  considerably  more  pronounced  toward 
the  corresponding  organism  than  toward  an  unrelated  species.  The  more  striking 
the  agglutinating  power  toward  a  certain  micro-organism  the  more  certain  is  the 
diagnosis  of  the  disease.  The  results  obtained  by  serum  diagnosis  can  not  always 
be  depended  upon,  since  occasionally  they  give  false  indications.  As  a  rule,  however, 
this  method  is  considered  trustworthy. 

Immunization  and  its  practical  application,  L.  Van  Es  (Amer.  Vet.  Rer.,  27 
(1904),  No.  12,  pp.  1140-1153). — A  brief  discussion  of  the  methods  and  value  of 
immunization  in  a  number  of  diseases,  including  anthrax,  black  leg,  contagious 
pleuro-pneumonia,  tuberculosis,  etc. 

Note  on  a  method  of  maintaining  the  virulence  of  a  pathogenic  micro- 
organism, W.  St.  C.  Symmers  (Centbl.  Bali.  u.  Par.,  1.  Abt.,  Orig.,  37  (1904),  No.  1, 
pp.  23,  24). — The  author's  experiments  were  made  on  the  bacillus  of  Asiatic  cholera, 
but  are  believed  to  be  applicable  to  other  pathogenic  organisms.  The  method  con- 
sists essentially  in  greatly  increasing  the  virulence  of  the  organism  by  repeated 
passage  through  guinea  pigs,  after  which  the  virulence  may  be  maintained  with  a 
gradual  diminution  in  agar  cultures  without  necessitating  the  constant  reinoculation 
of  experimental  animals. 

Some  common  diseases  of  stock,  C.  F.  Dawson  (Florida  Farmer*'  Inst.  Bui.  2, 
pp.  77-97). — Notes  are  given  on  the  symptoms,  pathological  anatomy,  distribution, 
and  treatment  of  salt  sickness,  contagious  sore  eye,  milk  fever,  garget,  scours,  colic 
in  horses,  and  diseases  of  pigs  and  dogs. 

Report  of  the  chief  inspector  of  stock,  J.  R.  Weir  (Jour.  Dept.  Agr.  Victoria,  2 
(1904),  No.  9,  pp.  860-872). — Brief  notes  on  the  diseases  of  cattle,  sheep,  and  hogs 
observed  in  various  parts  of  Victoria,  together  with  special  reports  on  the  sanitary 
conditions  which  prevail  in  different  districts  of  the  colony. 
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Some  stock  diseases  of  the  eastern  coastal  districts,  T.  Bowhill  (  Agr.  .lour. 
Cape  Good  Hope,  U  I  1904  I,  No.  S,  pp.  SS1SS7  (.—Brief  notes  are  given  on  a  number 
of  diseases  which  may  be  considered  as  due  to  various  Haemocytozoa  and  Pasteurella. 
These  diseases  include  red  water,  malignant  malaria  of  dogs,  biliary  fever  of  horses, 
coast  gall  sickness,  white  scours,  etc. 

Cattle  and  horse  diseases  in  South  Africa,  K.  II.  Mason  I  U.  S.  Dept.  Com.  and 
Labor,  Mb.  Consular  Rpts.,  75  {1904),  No.  285,  pp.  1066,  1067).-  Attention  is  called 
to  the  importance  of  the  results  obtained  by  the  investigations  of  Professor  Koch  in 
South  Africa  with  regard  to  the  nature  and  means  of  preventing  Rhodesian  tick  fever 
and  South  African  horse  disease. 

The  veterinary  section,  A.  Tiieii.kk  et  al.  {Transvaal  Agr.  .lour..  2  |  1904),  No. 
8,  pp.  555-577,  pis.  10). — A  further  contribution  is  made  to  the  diagnosis  of  heart- 
water  in  cattle. 

It  appears  from  a  study  of  this  disease  that  heartwater  may  lie  produced  in  cattle 
by  injecting  virulent  blood  obtained  from  affected  sheep.  The  disease  appears  in  a 
great  many  different  forms  which  are  frequently  referred  to  different  causes.  The 
period  of  incubation  varies  from  6  to  15  days,  but  averages  about  L2  days.  Serious 
symptoms  may  lie  almost  entirely  absent  in  cases  where  the  animals  die  suddenly. 

Notes  are  given  on  measles  in  swineand  cattle.  The  appearance  of  Madder  worms 
in  meat  is  described  and  notes  are  given  on  the  methods  of  infection  in  man  and 
animals  and  on  the  best  preventive  measures  for  eradicating  these  pests.  Brief 
accounts  are  also  given  of  the  utility  of  zebra  hybrids,  regulations  regarding  the 
driving  of  live  stock  and  quarantine  rules,  stock  thefts,  and  the  deliberations  held  at 
the  intercolonial  veterinary  conference. 

The  enzootic  occurrence  of  carcinoma  in  animals,  L.  Loek  ( ( 'entbl.  Bakt.  u. 
Par.,  1.  AbL,  Orig.,  37  {1904),  No.  2,  pp.  235-24^,  figs.  5). — Brief  notes  are  given  on 
the  occurrence  of  cancer  in  enzootic  form  in  cattle,  rats,  and  other  animals.  The 
pathological  anatomy  of  cancer  in  these  animals  is  discussed,  together  with  notes  on 
the  etiology  of  the  disease. 

Human  and  bovine  tuberculosis,  N.  Raw  (British  Med.  Jour.,  1004,  No.  2284, 
pp.  907-909). — Attention  is  again  called  to  the  absolute  contradiction  between  the 
opinions  of  Koch  and  von  Behring  on  this  subject.  The  author  agrees  in  general 
with  Koch  on  the  point  that  bovine  and  human  tuberculosis  are  distinct  diseases. 
He  argues,  however,  that  man  is  subject  to  both  forms  of  tuberculosis,  one  being 
conveyed  by  infection  from  one  person  to  another,  and  the  other  by  receiving  bovine 
tubercle  bacilli  in  milk  or  meat  of  tuberculous  animals.  The  author  made  a  study 
of  3,000  cases  of  pulmonary  tuberculosis  in  man,  in  which  the  lesions  were  found  to 
be  confined  strictly  to  the  lungs  in  all  except  14  cases.  In  post-mortem  examina- 
tions the  lungs  were  frequently  found  to  be  affected  by  2  distinct  kinds  of  tubercu- 
losis, one  of  a  slow  nature  and  the  other  more  acute.  It  is  believed,  therefore,  that 
primary  intestinal  tuberculosis  of  children  is  conveyed  by  milk  or  meat  from  bovine 
sources  and  is  not  true  human  tuberculosis.  The  success  which  has  attended  the 
immunization  experiments  of  von  Behring  and  Romer  in  Marburg  are  considered  as 
supporting  the  author's  view.  During  these  experiments  it  has  been  found  impos- 
sible to  produce  immunity  against  tuberculosis  in  cattle  except  by  the  use  of  tubercle 
bacilli  of  human  origin.  By  this  latter  means  over  1,000  cattle  have  already  been 
immunized.  The  recent  report  of  the  Herman  Imperial  Health  Office  on  the  subject 
of  bovine  and  human  tuberculosis  is  believed  also  to  furnish  strong  support  for  Koch's 
contention  that  there  is  a  specific  distinction  between  human  and  bovine  tubercle 
bacilli.  The  author  is  experimenting  with  the  blood  serum  of  tuberculous  cattle  for 
the  purpose  of  testing  the  possibility  of  immunizing  man  by  the  injection  of  such 
products.  The  author  concludes  as  the  result  of  his  experiments  and  observations 
that  human  and  bovine  tuberculosis  are  distinct  diseases  and  that  man  is  susceptible 
to  both. 
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Human  and  bovine  tuberculosis  contrasted  {British  Med.  .lour.,  MO.',,  No.  .'.">■!, 
jij>.  1596,  1597  ).  —A  brief  statement  is  made  of  the  preliminary  announcement  of  t lie 
German  commission  regarding  its  investigations  on  tuberculosis.  It  is  stated  that  2 
distinct  forms  of  tubercle  bacilli,  the  human  and  the  bovine,  must  be  recognized.  In 
avast  majority  of  cases  it  is  held  that  human  tuberculosis  is  contracted  from  man,  but 
that,  on  account  of  the  possibility  of  the  transmission  of  bovine  tuberculosis  to  man, 
it  would  be  unwise  to  do  away  with  the  precautions  which  have  already  been  adopted 
in  the  treatment  of  tuberculous  milk  and  meat. 

Human  and  bovine  tuberculosis,  A.  Borrel  {Rev.  Yil.  Toulouse,  ,.'!>  {1904),  No, 
II,  />/>.  725-731). — The  literature  bearing  on  this  controversial  question  is  briefly 
reviewed.  The  author  believes  that  the  experiments  thus  far  reported  do  not  add 
any  weight  to  the  opinion  that  human  and  bovine  tubercle  bacilli  are  distinct  species. 
The  facts  observed  may  be  more  easily  explained  by  assuming  that  the  2  forms  of 
tuberculosis  are  due  to  the  adaptation  of  the  tubercle  bacillus  to  different  conditions 
in  different  organisms. 

The  suppression  of  tuberculosis,  E.  von  Behrino,  trans,  by  C.  Bolduan  (  New 
York:  John  Wiley  &  Sons,  1904,  pp.  85). — In  this  book  a  few  articles  by  Professor  von 
Behring  on  the  subject  of  tuberculosis  have  been  brought  together  and  translated. 
The  most  important  article  is  from  a  lecture  delivered  in  Cassel. 

The  subjects  discussed  include  the  general  suppression  of  tuberculosis,  observations 
concerning  the  development  of  pulmonary  tuberculosis  in  man  and  animals,  sugges- 
tions concerning  the  hygiene  of  cow  stables  and  the  production  of  milk  for  infant 
feeding,  synopsis  of  the  methods  of  making  protective  inoculations  of  cattle  in  agri- 
cultural practice,  and  conditions  concerning  the  distribution  of  protective  virus.  The 
author  elaborates  his  views  concerning  the  means  of  transmission  of  tuberculosis  from 
man  to  man  and  animal  to  animal. 

Experiments  in  immunization  toward  tuberculosis,  P.  Baumgakikn  (  Berlin. 
Klin.  Wchnschr.,  41  (1904),  No.  43,  pp.  1124,  1125).— Since  1902  the  author  in  coop- 
eration with  Dr.  Hegler  has  carried  on  experiments  in  immunizing  cattle  and 
rabbits  toward  tuberculosis. 

In  these  experiments  it  was  found  that  by  the  use  of  human  tubercle  bacilli  cattle 
could  be  immunized  against  cultures  of  bovine  tubercle  bacilli  which  were  fatal  for 
control  animals.  This  immunity  has  persisted  for  2\  years  without  sign  of  diminu- 
tion. No  success  was  had  with  the  same  method,  however,  in  immunizing  rabbits, 
and  this  fact  was  attributed  to  the  greater  susceptility  of  rabbits  to  tubercle  bacilli. 
Immunity  in  cattle  toward  bovine  tubercle  bacilli  majl  be  produced  by  a  single  sub- 
cutaneous inoculation  with  human  tubercle  bacilli.  The  author  argues,  therefore, 
that  it  is  unnecessary  to  make  a  repeated  intravenous  inoculation  with  human 
tubercle  bacilli,  as  has  been  recommended  by  von  Behring  and  others. 

Human  tubercle  bacilli,  although  highly  virulent  for  guinea  pigs,  when  inoculated 
subcutaneously  into  cattle  produce  no  local  tuberculous  infection,  nor  do  they 
remain  demonstrable  at  that  point  as  a  result  of  any  proliferation  of  tissue  The 
result  of  vaccination  is  therefore  not  a  mild  infection  with  tuberculosis,  but  is  in  the 
nature  of  an  inflammatory  process.  Human  tubercle  bacilli  appear,  therefore,  to 
operate  as  a  vaccine  toward  bovine  tuberculosis. 

The  author  tested  the  properties  of  serum  obtained  from  animals  which  had  been 
immunized  by  his  method.  It  was  found  that  such  serum  produced  no  protective 
power  toward  tuberculosis.  It  is  believed  that  a  method  of  immunizing  human 
beings  may  be  devised  upon  the  same  basis  by  the  use  of  bovine  tubercle  bacilli. 

Tuberculosis  of  food  animals  as  their  most  important  defect,  A.  Maier 
{Ztschr.  Fleisch-u.  Milehhyg.,  15  {1904),  No.  I,  pp.  11-14).  —  A  general  discussion  of 
tuberculosis  particularly  from  the  standpoint  of  the  meat  inspector,  with  notes  on 
methods  of  controlling  this  disease  and  on  the  utilization  of  meat  affected  to  different 
degrees  with  tuberculosis. 
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Variations  in  the  agglutination  of  tubercle  bacilli,  S.  Arloing  and  P.  Cour- 
mont  (Rev.  Tuberculose,  l  {1904),  No.  5,  pp.  829-849).— The  purpose  of  the  experi- 
ments reported  in  this  article  were  to  determine  whether  nonagglutinable  tubercle 
bacilli  may  not  become  agglutinogens  and  \\  hether  an  agglutinating  Bubstance  could 
be  obtained  by  inoculating  them  into  experimental  animals.  The  dog  was  used  as 
the  exclusive  experimental  animal.  Tubercle  bacilli  of  human,  bovine,  and  avian 
origin  were  employed  in  the  experiments. 

As  a  result  of  the  extensive  series  of  experiments  carried  out  by  the  authors  it  was 
concluded  that  there  are  homogeneous  agglutinable  cultures  of  tubercle  bacilli,  and 
also  others  which  are  completely  without  the  property  of  agglutinability.  The  origin 
of  the  cultures  appears  to  have  no  influence  upon  their  properties.  Very  often 
homologous  serum  is  not  particularly  agglutinating  toward  the  corresponding  bacillus. 
All  homogeneous  cultures  which  were  used  proved  to  lie  agglutinogens  without 
regard  to  their  origin.  In  other  words,  when  inoculated  into  experimental  animals 
they  produced  sera  which  agglutinated  corresponding  cultures  of  the  bacilli. 

There  appears  to  he  no  necessary  connection  between  the  agglutinability  and  the 
agglutinogenic  power  of  sera.  Apparently  the  causes  of  variation  in  the  agglutina- 
bility of  tubercle  bacilli  can  not  be  sought  either  in  their  origin,  virulence,  agglu- 
tinogenic power,  or  age  of  the  cultures.  For  practical  purposes,  therefore,  it  appears 
that  the  absence  of  agglutinability  is  not  a  character  which  may  be  made  use  of  for 
differentiating  between  the  different  types  of  tubercle  bacilli. 

The  cure  and  prevention  of  bovine  tuberculosis  by  subcutaneous  injec- 
tions of  oil,  T.  B.  Keyes  i  Vet.  Jour.,  59  (1904),  No.  852,  pp.  201-208). —  Subcuta- 
neous injections  of  olive  oil  have  been  tested  by  the  author  for  the  cure  of  tubercu- 
losis in  man.  The  oils  selected  for  this  purpose  were  of  a  high  grade  and  thoroughly 
sterilized.  Olive  oil  was  preferred  to  other  oils  on  account  of  its  being  comparatively 
nonirritant.     The  injections  were  made  over  the  shoulder  blades  alternately. 

The  theory  upon  which  this  treatment  is  based  is  that  during  the  course  of  tuber- 
culosis the  nutritive  process  in  man  and  animal  is  at  a  low  ebb  and  may  be  greatly 
supplemented  by  the  use  of  oil.  It  is  recommended  that  cattle  affected  with  tuber- 
culosis be  similarly  treated  with  quantities  of  linseed,  cotton-seed,  and  sperm  oil. 

Fluorescence  and  precocious  tuberculin  reaction,  I>.  Jacobsohn  (Compl. 
Rend.  Soc.  Biol.  [Paris],  56  (1904).  No.  15,  pp.  713,  714)- — The  author  had  pre- 
viously noted  that  fluorescent  rays  of  light  have  the  power  of  checking  the  develop- 
ment of  other  pathogenic  bacteria  and  the  possibility  of  such  an  effect  was  studied 
under  the  influence  of  tubercle  bacilli.  Attention  was  called  to  the  method  of 
Marmorek  in  obtaining  a  precocious  tuberculin  reaction  after  inoculation  with  fluids 
suspected  of  being  tuberculous.  This  method  was  utilized  by  the  author  for  the 
purpose  of  studying  the  action  of  fluorescence  on  tubercle  bacilli. 

It  was  found  in  these  experiments  that  tubercle  bacilli,  when  rendered  fluorescent, 
no  longer  give  the  characteristic  rise  of  temperature  as  a  reaction  to  tuberculin. 
From  these  experimental  facts  the  author  concludes  that  fluorescent  light  does  not 
exercise  any  influence  upon  the  tuberculin  contained  in  the  bacterial  bodies,  but  that 
the  absence  of  temperature  reaction  is  probably  due  to  the  inhibitory  power  which 
fluorescent  light  exercises  on  tubercle  bacilli  in  weakening  their  power  of  secreting 
toxin. 

Homogeneous  cultures  of  tubercle  bacilli,  Vasilescu  l  Compt.  Rend.  Soc.  Hi"/. 
[Paris'],  56(1904),  No.  20,  pp.  929-931).—  The  author's  method  for  obtaining  homo- 
geneous cultures  of  tubercle  bacilli  is  briefly  described.  It  was  found  that  when 
properly  prepared,  the  mixture  when  kept  in  an  autoclave  at  a  temperature  of  120°  C. 
suffered  no  coagulation.  With  cultures  thus  rendered  perfectly  homogeneous  it  was 
found  possible  to  make  a  serum  diagnosis  for  tuberculosis  with  the  same  ease  as  has 
been  attained  in  the  diagnosis  of  typhoid  fever. 
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Extreme  susceptibility  of  Arctic  animals  to  tuberculosis,  C.  French  i  Amer. 
Vet.  Rev.,  28  I  1904),  No.  1,  p.  41). — Attention  is  called  to  the  fact  that  Arctic  animals 
are  peculiarly  susceptible  to  tuberculosis.  The  author  relates  his  experience  with  20 
wild  swans  (Olor  eolumbianus)  imported  from  the  Arctic  regions.  These  birds  were 
subsequently  sent  to  Europe,  where  they  rapidly  succumbed  to  tuberculosis. 

Cow-pox  lymph  and  tuberculosis,  A.  Carini  {Centbl.  Bakt.  u.  Par.,  1.  AbL, 
Orig.,  37  (1904),  No.  2,  />i>.  261-270). — It  is  commonly  considered  that  there  is  con- 
siderable danger  of  transmitting  tuberculosis  by  means  of  lymph  obtained  from 
tuberculous  cattle. 

The  author  made  a  thorough  study  of  this  question,  during  which  it  was  found 
that  tubercle  bacilli  when  placed  in  such  lymph  and  kept  at  a  temperature  of  10  to 
12°  C.  retain  their  virulence  for  at  least  3  months,  as  shown  by  inoculation  experi- 
ments with  guinea  pigs.  The  tubercle  bacilli,  however,  gradually  became  attenuated 
under  the  influence  of  the  glycerin  in  the  lymph.  Under  ordinary  conditions,  how- 
ever, it  is  concluded  that  the  danger  of  the  transmission  of  tubercle  bacilli  in  lymph 
is  very  slight,  since  the  lymph  which  comes  from  tuberculous  cattle  does  not  contain 
tubercle  bacilli.  Nevertheless,  the  author  recommends  that  the  precaution  of  not 
using  tuberculous  cattle  for  the  production  of  lymph  be  still  continued. 

Tetanus  cured  by  the  method  of  expectant  treatment,  Bergeon  {Rev.  Vet. 
Toulouse,  29  (1904),  No.  11,  pp.  737-739). — Notes  are  given  on  a  case  of  tetanus  in  a 
colt.  The  infection  occurred  through  a  castration  wound.  The  author  did  not 
administer  antitetanus  serum  or  other  specific  treatment  for  tetanus,  but  merely 
combated  the  symptoms  as  they  arose  and  administered  nutriment  per  rectum.  A 
perfect  recovery  took  place. 

The  action  of  anthrax  bacilli  upon  the  toxin  of  tetanus,  M.  Garnier  and 
G.  Sabareanu  (Compt.  Rend.  Soc.  Biol.  [Paris],  57  {1904),  No.  27.  pp.  203,  204).— 
The  authors  made  a  study  of  the  effects  of  various  micro-organisms  upon  toxins  pro- 
duced by  other  species.  Particular  attention  was  given  to  the  effect  of  anthrax 
bacilli  upon  tetanus  toxin. 

It  was  found  that  tetanus  toxin  in  which  anthrax  bacilli  were  cultivated  became 
greatly  attenuated  after  12  to  14  days  in  an  autoclave.  The  loss  of  the  specific  power 
of  the  toxin  is  not  accompanied,  however,  with  a  loss  of  the  injurious  effects  in 
experimental  animals.  It  was  found  during  these  experiments  that  tetanus  toxin 
which  had  entirely  lost  the  power  of  producing  tetanus  was  still  capable  of  killing 
guinea  pigs. 

Vaccination  of  sheep  for  anthrax,  O.  Bail  (Centbl.  Unit.  u.  Par.,  1.  AbL,  Orig., 
37  ( 1904),  No.  2,  pp.  270-280). — The  method  of  immunization  employed  by  the  author 
consisted  in  the  use  of  the  lysin  of  the  anthrax  bacillus  which  was  obtained  from  the 
sterilized  fluid  in  the  anthrax  edema. 

The  use  of  this  lysin  is  supposed  to  produce  a  corresponding  antilysin  in  the  body 
of  the  treated  animal  and  thereby  to  confer  immunity.  Experiments  in  rabbits  and 
sheep  showed  that  these  animals  were  in,  a  large  percentage  of  cases  rendered  immune, 
and  that  their  serum  in  turn  was  capable  of  immunizing  normal  animals.  This 
method  differs  from  those  previously  employed  in  that  living  bacilli  are  not  employed 
for  inoculation. 

Immunization  against  anthrax  by  the  use  of  virulent  cultures,  J.  A.  (fn- 
ruth  {New  Zealand  I)ej)t.  Ayr.,  Div.  Vet.  Sci.  Bui.  7,  pp.  13). — In  a  series  of  experi- 
ments which  the  author  carried  out  on  guinea  pigs  and  other  animals  it  was  found 
that  guinea  pigs,  rabbits,  and  sheep  may  exhibit  a  complete  resistance  to  inoculation 
with  large  doses  of  virulent  anthrax  bacilli  if  these  organisms  are  mixed  with  a  larger 
quantity  of  another  organism  which  is  not  pathogenic  to  the  animals  in  question. 

Death  from  anthrax  is  frequently  delayed  when  the  organism  mixed  with  the 
anthrax  is  slightly  pathogenic.  The  anthrax  bacillus  must  be  mixed  with  the  other 
organism  since  if  they  are  injected  simultaneously  in  different  parts  of  the  body  no 
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resistance  is  brought  about.  The  resistance  thus  produced  is  temporary  since  ani- 
mals which  have  withstood  large  injections  of  anthrax  bacilli  mixed  with  sonic  other 
organism  may  succumb  later  to  a  small  quantity  of  anthrax  bacilli.  The  organism 
most  extensively  used  by  the  author  for  mixing  with  anthrax  is  /.'.  enteritidi*. 

The  effect  of  corrosive  sublimate  in  experimental  anthrax  infection  in 
naturally  immune  animals,  D.  Calamida  (Centbl.  Bakt.  u.  Par.,  1.  AbL,  Orig.,  87 
(1904),  No.  1,  pp-  11-18). — The  author's  experiments  were  carried  out  on  dogs  and 
chickens,  both  of  which  are  generally  known  to  possess  a  high  immunity  toward 
anthrax. 

It  was  found  in  these  experiments  as  already  pointed  out  by  Cadeac  that  the 
injection  of  nonfatal  doses  of  corrosive  sublimate  one-halt  hour  before  inoculation 
with  anthrax  produces  death  as  a  result  of  anthrax  infection  in  full-grown  dogs  which 
were  otherwise  immune  Jtq ward  the  anthrax  bacillus.  Similar  injections  of  corrosive, 
sublimate  did  not  have  the  effect  of  destroying  the  natural  immunity  toward  anthrax 
in  chickens.  Experiments  with  digitalin  showed  that  when  this  dru>r  was  injected 
after  inoculation  with  anthrax  and  treatment  with  corrosive  sublimate  it  counteracts 
the  deleterious  influence  of  corrosive  sublimate.  This  action  is  attributed  to  the  great 
hvperleucocytosis  brought  about  by  the  digitalin. 

The  effect  of  corrosive  sublimate  is  apparently  due  to  its  specific  action  upon  the 
white  blood  corpuscles  and  the  fact  that  chickens  remain  immune  to  anthrax  even 
after  receiving  injection  of  corrosive  sublimate,  is  attributed  to  the  greater  resisting 
power  of  their  leucocytes. 

Carbuncular  diseases  of  animals,  M.  Cadiz  (Enfermedades  carbunclosas  de  los 
animates.  Santiago  <h  Chile:  Tnstituto  Agricola,  1904,  pp-  ?!•  pis.  .'.  figs.  IS). — The 
author  presents  a  general  account  of  the  symptoms,  pathological  anatomy,  distribu- 
tion, and  treatment  of  anthrax  and  black  leg  of  domesticated  animals. 

Actinomycosis,  W.  H.  Kelly  (Rpt.  New  York  State  Dept.  Agr.,  l<>  (1902),  pp. 
194-198). — The  author  discusses  the  nature  of  this  disease  together  with  an  account 
of  the  means  of  infection,  the  symptoms  of  the  disease,  and  approved  methods  of 
treatment. 

Inoculation  against  African  coast  fever,  C.  E.  Gray  (Jour.  Comp.  Path,  and 
Ther.,  17  (1904),  No.  3,  pp.  20S-205). — After  the  publication  of  Koch's  inoculation 
method  for  the  prevention  of  this  disease,  the  author  tested  the  method  on  a  large 
scale.  It  was  found  that  inoculation  repeated  10  or  more  times  failed  to  produce 
immunity,  other  striking  instances  were  observed  in  which  inoculation  failed  to 
protect  the  treated  animals,  and  the  author  concludes,  therefore,  that  the  failure  of 
Koch's  method  makes  it  necessary  to  combat  the  disease  by  means  of  dipping  and 
quarantine. 

Some  observations  and  experiments  in  connection  with  tropical  bovine 
piroplasmosis  (east  coast  fever  or  Rhodesian  redwater),  A.  Theilek  and  S. 
Stockman  (Jour.  Comp.  Path,  and  Ther.,  17  (1904),  No.  3,  pp.  198-208).—  Observa- 
tions in  South  Africa  have  convinced  the  authors  that  infected  fields  may  become 
free  from  infection  after  a  lapse  of  15  months  or  perhaps  in  some  instances  within  a 
shorter  period. 

A  test  of  the  inoculation  method  proposed  by  Professor  Koch  was  without  satis- 
factory results.  Inoculation  repeated  6  or  more  times  failed  to  produce  any  immu- 
nity to  the  disease.  A  number  of  dipping  experiment*  were  carried  out  with  kerosene 
finely  divided  in  water.  The  results  of  these  experiments  indicate  that  the  disease 
is  not  materially  checked  by  this  method.  Dipping  experiments  were  also  made 
with  arsenical  dips  with  or  without  the  addition  of  Izal.  The  application  of  dips  in 
badly  infested  areas  apparently  gives  no  <_ruarantee  against  the  further  spread  of  the 
disease. 

Foot-and-mouth  disease,  A.  Declerck  (Rev.  Agron.  Lima,  1  (1904),  No.  1,  }>}>■ 
18-20). — Brief  notes  are  given  on  theetiology,  symptoms,  and  treatment  of  this  disease. 
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Croup  in  cows,  P.  Grunth  I  Maanedsskr.  Dyrlseger,  16  I  1904  •  No.  .'.  pp.  33-47). — 
The  symptoms  of  this  disease  as  observed  by  the  author  in  various  parte  of  Denmark 
are  essentially  those  of  bronchitis,  combined  with  evidence  of  infection  of  other 
:ous  surfaces,  especially  of  the  reproductive  organs.  In  42  per  cent  of  the  cases 
the  lungs  were  affected,  while  in  itJ'!  per  cent  of  the  cases  both  the  lungs  and  uterine 
membranes  were  involved.  The  disease  appears  to  assume  the  form  of  a  general 
catarrh. 

Osteomalacia  in  cows,  .1.  Hoyem  (Maanedsskr.  Dyrlseger,  l>;  (1904),  No.  5,  pp. 
151-157). — The  symptoms  of  this  disease  are  described  in  connection  with  notes  on 
its  distribution  and  etiology.  In  general  the  prognosis  in  cases  of  this  disease  are 
not  favorable.  Wherever  the  trouble  appears  the  soil  or  feeding  stuffs  should  be 
suspected  as  being  deficient  in  mineral  elements,  and  lime  and  phosphate  should  he 
added  to  the  ration  by  way  of  treatment. 

Bloody  milk  in  cows,  Poscu  I  Deut.  Tierarzll.  Wchnschr.,  12  (1904),  No.  43,  pp. 
431,482). — in  the  author's  opinion  bloody  milk  in  cows  occurs  much  more  fre- 
quently than  is  generally  supposed.  Jt  is  believed  that  a  number  of  cases  fail  to  be 
observed  since  the  trouble  persists  only  a  short  time  after  calving.  In  2  cases  which 
were  studied  by  the  author  the  disease  could  not  be  attributed  to  any  injurious 
properties  in  feeding  stuffs  nor  to  inflammation  of  the  udder.  The  cause  of  the 
trouble  was.  therefore,  to  be  sought  in  general  congestion. 

A  verminous  disease  of  calves  in  the  districts  of  Tegernsee  and  Miesbach, 
G asteiger  (Monatsh.  Prakt.  Tierh.,  JO  (1904),  No.  /-•/,  pp.  49-92).—  The  literature 
bearing  on  this  subject  is  discussed  in  a  critical  manner. 

The  author  had  opportunity  to  study  a  number  of  outbreaks  of  this  disease  and 
detailed  clinical  notes  are  given  on  the  progress  of  the  disease  in  numerous  cases.  It 
was  found  as  a  result  of  these  studies  that  in  portions  of  Bavaria  a  verminous  disease 
of  an  epizootic  character  prevails  in  sucking  calves.  The  cause  of  the  disease  is 
Ascaris  lumbricoides.  The  e^gs  of  this  worm  are  not  found  in  the  drinking  water  or 
in  the  feces  of  the  cows.  They  are  found,  however,  in  large  numbers  in  the  bedding 
and  about  the  stalls. 

Calves  become  affected  during  the  first  few  days  after  birth  and  apparently  by 
direct  ingestion  of  eggs  which  develop  without  an  intermediate  host.  The  disease 
appears  most  widespread  at  the  age  of  3  to  5  weeks.  Notes  are  given  on  the  symp- 
toms, pathological  anatomy,  and  diagnosis  of  the  disease.  Considerable  benefit  was 
derived  from  administering  tartarus  stibiatus,  areca  nut,  and  Mores  cinae.  As  a  pro- 
phylactic measure  the  author  recommends  that  the  feces  of  infected  calves  be  burned 
and  that  strict  disinfectant  measures  be  put  in  operation. 

Cattle  poisoning  by  "  Klimop "  ( Cynoctomum  capense),  D.  Hutcheon 
(Agr.  Jour,  Cape  Good  Hope,  25  (1904),  No.  4,  pp.  398-401). — A  number  of  the  cattle 
are  reported  as  having  been  fatally  poisoned  by  eating  this  plant.  Feeding  experi- 
ments with  sheep  indicated  that  from  1  to  2  lbs.  of  the  plant  are  required  to  produce 
serious  symptoms  in  an  animal  weighing  100  lbs.  Decoctions  of  the  leaves  and 
stalks  did  not  prove  poisonous  unless  used  in  large  quantities. 

When  animals  are  poisoned  by  this  plant  they  show  characteristic  symptoms  of 
spasms,  which  recur  at  frequent  intervals.  No  specific  is  known  against  this  form 
of  poisoning.  The  author  recommends  the  administration  of  purgatives  to  remove 
any  unabsorbed  portion  of  the  poisonous  plant  and  of  chloral  hydrate  in  combating 
the  symptoms. 

Researches  in  helminthology  and  parasitology,  J.  Leidy  I  Smilhsn.  Misc. 
Collect.,  46,  No.  1477,  pp.  1-281). — The  numerous  publications  of  Professor  Leidy 
relating  to  animal  parasites  are  presented  in  this  volume  in  the  form  of  abstracts 
which  have  been  arranged  and  edited  by  J.  Leidy,  jr.  A  bibliography  of  the  publi- 
cations of  Professor  Leidy  is  appended  to  the  volume. 
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Parasites  as  an  aid  in  determining  organic  relationship,  X.  A.  Cobb  (Agr. 
Gaz.  New  South  Wales,  15  I  1904),  No.  :>.  pp.  845-848).— The  presence  of  parasites  may 
be  used  in  throwing  light  upon  the  relationship  between  their  hosts.  Parasites 
may  thus  serve  as  an  aid  in  discovering  specific  and  generic  relationships  in  follow- 
ing metamorphoses  and  in  determining  various  problems  of  physiological  chemist 
such  as  those  connected  with  toxins  and  antitoxins. 

The  cat  as  a  host  of  Taenia  echinococcus,  F.  Deve  |  Compt.  Rend.  Soc.  Biol. 
[Paris],  5?  i  1904),  No.  28,  pp.  262-264). —  It  was  found  possible  by  means  of  feeding 
experiments  to  infest  cats  with  this  parasite.  Since,  therefore,  it  has  been  shown 
that  cats  may  become  infested  it  is  of  considerable  importance  to  remember  this  fact 
in  the  study  of  the  distribution  of  contagion  with  echinococcus. 

The  structure  of  the  intestinal  epithelial  cells  of  Distomum  hepaticum,  A. 
Prenant  {Compt.  Raul.  Soc.  Biol.  [Paris'],  56  (1904),  No.  11,  pp.  522-525). — Brief 
notes  are  given  on  the  histological  details  of  structure  of  the  epithelial  cells  of  the 
intestines  of  liver  flukes. 

The  common  liver  fluke  in  Hawaii,  J.  ('.  Smith  and  1).  L.  Van  Qine  i  Hawaii 
Sta.  Press  B\d.  11, pp.  7,  figs.  10). — The  liver  nuke  is  considered  to  be  very  prevalent 
in  Hawaii,  especially  among  cattle.  It  was  found  in  990  out  of  3,376  cattle  slaugh- 
tered in  Honolulu,  and  in  some  localities  the  infestation  seems  to  be  even  mote 
extensive. 

The  life  history  of  this  pest  is  given  together  with  descriptive  notes  on  the  worm 
in  its  different  stages.  In  controlling  the  liver  fluke  it  is  recommended  that  infested 
cattle  be  slaughtered  before  the  last  stages  of  the  disease  develop.  No  drugs  have 
given  much  success  in  treating  the  disease,  although  some  good  may  derive  from  the 
use  of  tonics. 

Lime  and  sulphur  dip  for  maggots  in  sheep  (Jour.  Bd.  Agr.  [London],  11 
(1904),  No.  7,  pp.  4®2f  423).  —  An  experiment  was  made  in  dipping  sheep  with  a 
lime-sulphur  dip  containing  25  lbs.  sulphur  per  Yl\  lbs.  lime.  A  quantity  of  water 
was  used  suttieient  to  give  a  dark  red  color,  and  before  using  the  liquid  was  diluted 
to  100  gal.  The  dip  proved  effective  for  sheep  scab  and  did  not  materially  injure 
the  wool.     Brief  notes  are  also  given  on  the  prevalence  of  the  maggots  in  sheep. 

Lime  and  sulphur  dip  (Agr.  Jour.  Cape  Good  Hope,  25  (1904),  X"-  3, pp.  325- 
.330). — A  portion  of  a  debate  is  presented  as  it  took  place  in  the  legislative  council  of 
Cape  Colony  regarding  the  efficacy  of  lime  and  sulphur  dip.  The  majority  of  the 
speakers  believed  that  this  dip  is  more  effective  than  any  other  in  the  prevention  of 
sheep  scab,  and  it  was  urged  that  greater  attention  be  given  to  preventing  the  use  of 
imported  dips  not  properly  prepared.  The  bad  results  which  have  attended  the  use 
of  some  dips  of  this  class  have  discouraged  sheep  raisers  and  led  them  to  oppose  the 
government  sheep  scab  act. 

Serum  treatment  in  hog  cholera,  J.  Torgersex  i  Maahedsskr.  Dyrla ger,  16  (1904), 
No.  1,  pp.  1-4). — The  results  obtained  from  an  application  of  serum  treatment  in 
cases  of  this  disease  have  not  always  been  satisfactory.  In  the  author's  experiments 
5  to  10  cc.  of  serum  ancf  0.3  cc.  of  vaccine  were  used.  After  a  few  injections  the 
affected  animals  were  noticeably  improved.  Only  4  per  cent  of  infected  animals 
died  after  this  treatment  and  none  of  the  healthy  vaccinated  animals  took  the 
disease,  although  subsequently  exposed  to  infection. 

Swine  fever,  A.  F.  Harbek  (Natal  Ayr.  Jour,  and  Mm.  Rec,  7  (1904),  No.  8,  pj>. 
737,  738). — Hog  cholera  has  recently  appeared  in  Natal,  and  on  account  of  the  great 
economic  importance  of  this  disease  notes  an-  given  on  its  symptoms,  pathological 
anatomy,  and"  treatment. 

Experiments  in  treating  cerebro-spinal  meningitis  (so-called  Borna  horse 
disease)  with  lecithin,  H.  Raebigek  (  D< ■'»(.  Tierarztl.  Wchnschr.,  12  (1904),  Nos. 
39,  pp.  385-389;  40,  pp.  397-402). — The  author  presents  a  general  discussion  of  this 
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subject  and  gives  the  results  of  numerous  experiments  carried  out  by  veterinarians 
in  different  parts  of  Germany  with  regard  to  the  curative  power  of  lecithin  in  cases 
of  cerebro-spinal  meningitis.  The  number  of  injections  of  lecithin  used  varied  from 
1  to  11.  This  remedy  has  been  used  for  the  past  3  years  to  a  considerable  extent, 
but  the  results  are  not  sufficiently  satisfactory  to  consider  lecithin  as  a  specific  against 
this  disease. 

Tsetse-fly  disease  among  mules  in  the  Sudan,  A.  S.  Hbad  (Jour.  ('amp.  Path. 
ami  77/(7-.,  17  (1904),  No.  3,  pp.  206-208,  fig.  1). — Notes  are  given  on  the  symptoms, 
post-mortem  appearance,  and  etiology  of  this  disease,  especially  as  observed  in  mules. 

Evolution  of  the  Trypanosoma  evansi,  J.  D.  E.  Holmes  (Jour.  Comp.  Path, 
and  77/(7-.,  11  |  1904  •  No.  S,pp.  210-114,  ph.  2). — The  author  presents  a  critical  review 
of  the  bacteriological  methods  proposed  by  different  authors  for  studying  this 
organism  and  related  species  of  parasites.  Notes  are  also  given  on  the  appearance 
of  the  organism  in  its  different  stages  of  development. 

Perforation  of  the  small  intestines  in  horses  by  Ascaridae,  Franc  ke 
(Forlschr.  Vet.  Hyg.,  2  (1904),  No.  7,  pp.  185-188,  figs.  3). — The  literature  relating 
to  Ascaris  megalocephala  is  critically  reviewed,  together  with  detailed  notes  on  the 
pathological  anatomy  observed  in  a  fatal  case  of  infestation  by  this  worm  in  which 
the  walls  of  the  small  intestine  were  perforated.  Numerous  specimens  of  this  worm 
were  observed  in  the  intestines  and  in  the  body  cavity. 

Glanders  and  farcy,  Flintoff  (Orange  River  Colony,  Dept.  Agr.,  Farmer*  />'///.  1, 
pp.  8). — The  symptoms,  methods  of  contagion,  development,  and  post-mortem 
appearance  of  this  disease  are  described,  and  references  made  to  the  government 
regulations  regarding  glanders. 

Clinical  notes,  J.  Marek  (Ztschr.  Thiermed.,  8  (1904),  No.  6,  pp.  434-439).— 
Notes  are  given  on  the  occurrence  of  various  forms  of  colic,  intestinal  obstructions, 
and  similar  troubles  in  horses,  with  an  account  of  the  most  successful  methods  of 
treating  these  diseases. 

Three  common  diseases  affecting  the  horse's  foot,  H.  C.  Wilkie  (New  Zealand 
Dept.  Agr.,  Die.  Vet.  Sri.,  Bui.  8,  pp.  11). — Notes  are  given  on  the  symptoms,  patho- 
logical anatomy,  and  treatment  of  laminitis,  sand  crack,  and  navicular  disease. 

Experimental  investigation  of  rabies,  E.  Bertarelli  and  G.  Volpino  (Centbl. 
Bakt.  u.  Par.,  1.  Abt.,  Orig.,  37  (1904),  No.  1,  pp.  51-58). — The  filtration  of  rabies 
virus  was  studied  with  especial  reference  to  its  attenuation  by  this  means.  It  was 
found  that  rabies  virus  could  be  passed  through  a  Berkefeld  filter  under  a  pressure 
of  3  or  more  atmospheres,  but  that  not  all  of  the  virus  could  be  forced  through  the 
filter.  The  material  on  the  filter  and  in  the  filter  always  retained  a  certain  degree 
of  virulence.  The  authors  conclude,  therefore,  that  the  organism  of  rabies  must  exist 
in  different  forms,  some  of  which  are  of  sufficient  diameter  to  prevent  their  passage 
through  a  Berkefeld  filter. 

The  means  by  which  rabies  virus  reaches  the  salivary  glands  in  dogs, 
E.  Bertarelli  (Centbl.  Bakt.  u.  Par.,  1.  Abt.,  Orig.,  37  (1904),  No.  2,  pp.  213-221).— 
In  accounting  for  the  fact  that  rabies  virus  is  found  in  considerable  quantity  in  the 
salivary  glands  of  dogs,  3  courses  have  been  assumed  as  a  possible  means  by  which 
the  virus  reaches  this  position,  viz,  lymphatic  system,  blood  circulation,  and  the 
nerves.  The  author's  experiments  were  carried  out  on  healthy  young  dogs,  which 
were  inoculated  with  rabies  virus  of  known  virulence.  The  technique  of  the  experi- 
ments was  arranged  so  that  only  one  of  the  organic  systems  mentioned  could  possibly 
be  concerned  in  the  localization  of  the  virus  in  the  salivary  glands.  This  was  found 
to  be  easy  of  accomplishment  by  merely  shutting  off  the  blood  supply  or  lymphatic 
supply  or  by  severing  the  nerves  which  are  distributed  in  the  gland. 

As  a  result  of  these  experiments  it  was  shown  conclusively  that  virus  of  rabies 
reaches  the  submaxillary  and  probably  other  salivary  glands  only  through  the  medium 
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of  the  nerves  and  ran  not  otherwise  occur.  The  author's  experiments  were  not  con- 
sidered sufficiently  numerous  to  make  it  certain  that  this  conclusion  will  be  found  to 

be  true  without  any  exception.  The  results  thus  farobtained,  however,  indicate  the 
importance  of  the  author's  conclusion. 

Facts  and  experiences  concerning  rabies,  ('.  Nicoixe  and  .i.  (  Hai.tiki.  [Ann. 
Inst.  Pasteur,  18  i  1904),  2Vb.  10,  pp.  644-658) . — Notes  are  given  on  the  occurrence  of 
rahies  in  Herpestes  ichneumon  and  also  on  the  virulence  of  the  salivary  glands  in  rab- 
bits inoculated  in  the  brain  with  fixed  virus. 

As  a  result  of  these  studies  which  were  carried  « . nt  on  <)  rabbits  it  was  found  that 
the  salivary  glands  were  virulent  in  2,  nonvirulent  in  'i,  while  in  the  ninth  case  the 
result  is  uncertain.  Similar  experiments  on  rats  showed  that  all  gray  or  white  rats 
may  he  successfully  inoculated  with  rahies  under  the  dura  mater  or  in  the  anterior 
chamber  of  the  eye.  Inoculation  with  rahies  virus  intramuscularly,  however,  gave 
negative  results.  The  salivary  <_dands  of  rats  inoculated  with  rahies  were  virulent 
for  rabbits  in  L'  out  of  3  case-. 

Pilocarpin  in  the  treatment  of  rabies  and  other  infectious  diseases,  P.  Rem- 
linger  |  Compt.  I;,  ml.  Soc  Biol.  [Paris],  57  (1904),  No.  28, pp.  :',  2,  273).— The  animals 
used  in  experiments  conducted  by  the  author  were  rabbits  and  guinea  pigs.  It  was 
found  that  they  were  capable  of  withstanding  doses  of  300  \i\\\.  of  pilocarpin  with- 
out any  harmful  results.  When  much  larger  doses  were  employed  an  intense  per- 
spiration was  induced,  together  with  digestive  anil  respiratory  disturbances.  It  was 
shown  by  experiments  that  in  vitro  the  pilocarpin  did  not  exercise  any  attenuating 
action  upon  rahies  virus.  Likewise  in  rabbits  and  guinea  pigs  inoculated  with  the 
rahies  virus  and  subsequently  treated  daily  with  pilocarpin  from  the  moment  of 
inoculation  until  the  first  appearance  of  the  symptom-  of  rabies,  the  incubation 
period  was  the  same  as  in  control  animals.  No  effect  was  observed  from  a  similar 
use  of  pilocarpin  in  treating  experimental  animals  inoculated  with  fowl  cholera  and 
with  the  toxin  of  diphtheria. 

The  hair-follicle  mite  of  dogs  and  its  treatment  -with  formalin,  K.  Schjeflo 
(Maanedsskr.  Dyrlzger,  16  {1904  I,  -V".  4,  pp-  97-115). — The  symptoms  of  skin  disease 
produced  by  this  mite  in  dogs  are  outlined  and  notes  are  given  on  the  distribution 
and  different  forms  of  the  disease  as  well  as  on  the  various  lines  of  treatment  which 
have  been  tested.  These  include  the  use  of  creosote  salve,  kerosene  oil.  carbolic 
acid,  Peruvian  balsam,  creolin,  etc. 

The  author  made  a  number  of  experiments  with  solutions  of  formalin  and  found 
that  this  remedy  gave  better  results  than  any  other  which  had  been  tested.  Asa 
rule,  li  to  :!  per  cent  solutions  of  formalin  could  be  used  without  any  injurious 
effects. 

Exudative  typhoid  or  plague  of  fowls,  N.  G.  Tartakovski  (Arch.  Vet.  Nauk, 
si.  Petersburg,  84  1 1904),  Nos.  7,  pp.  545-575;  8,  iq>.  617-666). — An  elaborate  review 
is  presented  of  the  literature  relating  to  this  subject,  together  with  notes  on  its  dis- 
tribution in  different  countries. 

The  disease  under  discussion  is  considered  as  identical  with  pseudo-cholera  of 
fowls,  infectious  peritonitis,  new  fowl  plague,  cyanolophia,  etc.  An  account  is  triven 
of  the  extensive  outhreaks  of  this  disease  in  Italy,  Austria,  and  parts  of  Germany, 
together  with  notes  on  the  symptoms,  course,  and  etiology  of  the  disease  and  methods 
which  have  been  adopted  for  controlling  it.  Ingeneral,  however,  the  results  obtained 
with  combative  measures  have  not  been  satisfactory. 

It  has  been  shown  that  the  disease  may  be  transmitted  to  certain  species  of  wild 
hirds  and  may  possibly  he  transmitted  to  some  extent  by  such  species.  Notes  are 
^riven  for  the  purpose  of  furnishing  data  for  a  differential  diagnosis  between  this 
disease  and  fowl  cholera,  roup,  septic  enteritis,  coccidiosis  of  the  intestines,  and 
apoplectiform  septicemia. 
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AGRICULTURAL   ENGINEERING. 

Progress  report  of  cooperative  irrigation  investigations  in  California,  S. 
Fortieb  ( U.  S.  Dept.  Agr.,  Office  of  Ex  per 'muni  station*  Oirc.  59,  pp.  28). — This 
circular  gives  the  terms  of  the  agreement  under  which  cooperative  investigations  of 
this  Office  and  the  State  Board  of  P^xaminers  are  carried  on  in  California,  ami  sum- 
marizes the  work  there  along  the  following  lines:  "(1)  Description  of  plants  in  use, 
(  2)  field  tests  of  pumping  plants  in  operation,  (3)  laboratory  tests  of  typical  pumps, 
and  (4)  duty  and  value  of  water  under  pumping  plants.  The  lirst  three  lines  have 
been  in  charge  of  J.  N.  Le  Conte,  of  the  University  of  California,  assisted  by  A.  J. 
Turner;  and  F.  H.  Tibbetts  has  collected  a  part  of  the  data  pertaining  to  the  last 
line." 

Tests  i  >f  a  number  of  pumping  plants  are  reported  which  show  that  the  cost  of 
raising  enough  water  to  cover  one  acre  of  ground  to  a  depth  of  18  in.  to  a  height  of 
30  ft.  varied  from  90  cts.  to  $3.60.  Laboratory  tests  of  the  efficiency  of  pumps  under 
different  heads  and  speeds  showed  that  the  highest  efficiency  was  obtained  with  a 
speed  of  893  revolutions  per  minute  and  a  head  of  40.6  ft.  It  was  also  found  that 
with  a  lift  of  40  ft.  efficiency  increased  as  the  pump  was  placed  nearer  the  water 
supply. 

Data  collected  from  12  owners  of  pumps  regarding  the  amount  of  water  used  and 
the  cost  of  raising  it  show  an  average  depth  of  1.24  ft.  of  water  applied  at  an  average 
cost  of  $6  per  acre. 

In  the  studies  reported  the  total  annual  evaporation  at  Tulare  was  74.68  in.,  at 
Pomona  66.62  in.,  and  at  Calexico  108.23  in.  In  all  cases  the  greatest  evaporation 
occurred  during  the  months  of  June,  July,  and  August. 

In  a  study  of  the  influence  of  temperature  on  evaporation  it  was  found  that  at 
89.2°  F.  evaporation  was  almost  10  times  (3.92  in.  weekly)  as  great  as  at  a  temper- 
ature of  55.5°  (0.42  in.  weekly). 

A  comparison  of  methods  of  applying  water  showed  that  much  less  water  was  lost 
when  it  was  applied  in  deep  furrows  than  when  applied  by  means  of  surface  flooding 
or  shallow  furrows.  A  comparative  examination  of  irrigated  and  unirrigated  fruits 
gave  results  favorable  to  the  former. 

Report  of  the  irrigation  engineer,  B.  P.  Fleming  (  Wyoming  Sta.  Rpt.  1904,  pp. 
47-51). — A  summary  account  is  given  of  the  work  of  the  year  in  this  department, 
especially  that  relating  to  seepage  and  return  waters  on  the  Laramie  River,  which 
was  done  in  cooperation  with  this  Office,  and  studies  of  the  water  requirements  of 
potatoes  which  have  been  carried  on  at  the  station  for  several  years. 

Report  of  progress  of  stream  measurements  for  the  calendar  year  1903, 
J.  C.  Hoyt  (U.  S.  Geol.  Survey,  Water-Supply  and  Irrig.  Paper  No.  98,p>p.313,  map  1). — 
This  is  part  2  of  the  series  of  4  papers  (97-100)  which  constitute  the  report  of  prog- 
ress in  stream  measurements  for  the  calendar  year  1903  (E.  S.  R.,  16,  p.  721).  Parts 
1  and  2  of  this  report  contain  data  collected  from  the  territory  east  of  the  Mississippi 
River,  part  2  being  confined  to  the  southern  Atlantic,  eastern  Gulf  of  Mexico,  and 
eastern  Mississippi  drainage. 

Report  of  progress  of  stream  measurements  for  the  calendar  year  1903, 
J.  C.  Hoyt  (  U.  S.  Geo!.  Surrey,  Water-Supply  and  Irrig.  Paper  No.  99,  pp.  422,  map  1). — 
This  is  part  3  of  the  series  of  4  papers  (97-100)  which  constitute  the  report  of  prog- 
ress in  stream  measurements  for  the  calendar  year  1903.  Parts  3  and  4  of  this  report 
are  devoted  to  data  collected  from  the  territory  west  of  the  Mississippi  River,  part  3 
dealing  with  western  Mississippi  River  and  western  Gulf  of  Mexico  drainage. 

The  underground  waters  of  Gila  Valley,  Arizona,  W.  T.  Lee  ( U.  S.  Geol. 
Surrey,  Water-Suj>j>ly  and  Irrig.  Paper  No.  104,  PP-  71,  pis.  5,  jigs.  9). — "In  this  report 
there  is  presented  all  of  the  available  information  regarding  the  geology  of  the  super- 
ficial formations  in  Gila  Valley  between  The  Buttes,  12  miles  east  of  Florence,  and 
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the  junction  of  Gila  and  Salt  rivers,  a  district  which  lies  mostly  within  the  Pima 
Indian  Reservation.  This  investigation  lias  been  made  for  the  purpose  of  ascertain- 
ing the  amount  of  water  available  for  pumping,  for  irrigation  by  the  Indians,  and 
the  area  in  which  such  waters  may  be  had." 

The  paper  reviews  previous  investigations,  describes  the  geographic  and  other 
physical  features  of  the  region,  and  gives  data  regarding  wells,  return  waters,  and 
underflow,  discussing  incidentally  the  economic  condition  of  the  Indian  tribes  living 
in  this  region  as  affected  by  the  water  supply. 

The  water  powers  of  Texas,  T.  U.  Taylor  (  U.  S.  Geol.  Survey,  Water-Supply  and 
Trrig.  Paper  No.  105,  pp.  116,  pis.  17,  figs.  82). — This  paper  contains  "a  resume  of 
such  data  regarding  water  powers  in  the  State  of  Texas  as  are  at  present  available.'' 

Water  powers  of  Alabama,  with  an  appendix  on  stream  measurements  in 
Mississippi,  B.  M.  Hall  |  U.  S.  (•'ml.  Survey,  Water-Supply  and  Trrig.  Paper  Xo.  107, 
pp.  253,  pis.  9,  figs.  9). 

British  sewage  works,  M.  N.  Baker  (New  York:  Engin.  News  Pub.  Co.,  1904, 
pp.  149). — Descriptions  are  given  of  24  existing  municipal  sewage  works  inspected 
by  the  author  in  1904,  of  the  following  classes:  (1)  11  employing  contact  beds  for 
final  treatment;  (2)  5  employing  percolating  filters  for  final  treatment;  (3)  5  sewage 
farms,  and  (4)  3  chemical  precipitation  works.  Appendixes  give  notes  on  a  sewage 
settling  and  screening  plant  at.  Wiesbaden,  settling  tanks  at  Frankfort-on-Main  and 
the  sewage  farms  of  Paris,  and  definitions  or  brief  descriptions  of  typical  processes 
of  sewage  treatment. 

It  was  found  that  chemical  precipitation  is  rapidly  giving  way  to  plain  sedimenta- 
tion and  to  septic  tanks.  "Sewage  farming  has  by  no  means  come  to  an  end, 
although  in  many  instances  it.  is  being  abandoned  as  rapidly  as  local  circumstances 
will  permit.  Not  a  little  of  the  apparent  failure  of  sewage  farming  has  been  due  to 
the  faulty  methods  employed  as  preliminary  to  the  application  of  sewage  to  the 
land. 

"  Where  the  land  available  for  sewage  farming  is  defective  in  quality  or  deficient 
in  quantity  it  has  been  necessary  to  resort  to  a  preliminary  process  of  sedimentation, 
chemical  precipitation,  or  some  method  of  filtration,  and  this  necessity  has  furnished 
the  opportunity  for  exploiting  the  conceits  of  visionaries  and  of  the  proprietors  of  a 
multitude  of  patented  processes  of  sewage  treatment.  Most  of  these  processes  have 
proved  either  futile  or  ruinously  expensive,  but  too  often  the  condemnation  for  their 
failure  has  been  heaped  on  sewage  farming  instead  of  on  the  preliminary  treatment." 

The  treatment  of  septic  sewage,  G.  W.  Rafter  (New  York.-  1>.  Van  Nostrand 
Co.,  1904,  pp-  137). — This  is  a  brief  summary  of  the  more  important  developments 
in  the  treatment  of  sewage,  with   indications  as  to  preferable  methods  of  treatment. 

The  purification  of  sewage,  C.  Duncan  (Agr.  Students'  Gaz.,  n.  ser.,  12  (1904), 
No.  .',  pp.  41-46). — This  article  discusses  the  bacteriological  purification  of  sewage, 
describing  three  experimental  systems  installed  for  the  Worcestershire  County 
Council  at  Malvern  Wells. 

A  high-grade  sewage  farm  (Amer.  Cult.,  66  (1904).  No.  51,  p.  ■'>).— The  success- 
ful and  profitable  use  of  the  sewage  of  Pasadena,  California,  on  a  walnut  orchard  is 
described. 

The  functions  of  various  types  of  bacteria  in  the  purification  of  sewage, 
with  some  methods  for  their  quantitative  determination,  II.  W.  Clark  and 
S.  Dk  M.  Gage  I  Engin.  News,  53  (1905),  No.  S,  pp.  27-31).—  This  is  a  report  based 
upon  investigations  made  at  the  Lawrence  Experiment  Station  of  the  Massachusetts 
State  Board  of  Health.  The  various  reactions  involved  in  the  bacterial  purification 
of  sewage  are  described,  and  observations  on  the  tendency  of  the  sand  from  filters 
to  induce  denitrirication,  and  the  power  of  bacteria  in  sewage  effluents  and  sands 
from  sewage  filters  to  produce  ammonia  and  nitrites  in  nitrate  solutions  are  reported; 
and  methods  of  determining  the  ammonifying,  denitrifying,  nitrogen-liberating,  and 
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liquefying  power  of  bacteria  are  described,  with  discussions  of  the  accuracy  of  these 
methods  and  the  application  of  biochemical  methods  to  the  study  of  sewage  and  the 
effluents  from  sewage  filters. 

"The  chemical  changes  which  take  place  in  the  sewage  in  the  process  of  purifica- 
tion may  be  divided  into  three  groups:  (1)  putrefaction — that  is,  the  breaking  down 
of  the  complex  organic  matter  into  simpler  forms;  (2)  nitrification  and  oxidation — 
that  is,  the  oxidation  of  the  nitrogenous  matter  into  nitrites  and  nitrates,  and  of 
carbonaceous  matter  into  carbonates;  (3)  denitrification — that  is,  the  breaking  down 
of  nitrates  and  nitrites  into  ammonia  and  free  nitrogen. 

"These  three  processes  probably  all  go  on  to  a  greater  or  less  extent  in  sewage 
filters  of  all  the  various  types.  If  a  filter  is  so  constructed  and  operated  that  oxidiz- 
ing processes  are  active  throughout  the  entire  depth,  the  reduction  of  nitrates  is  pre- 
vented and  practically  all  the  nitrogen  in  the  applied  sewage  will  appear  in  its 
effluent.  If,  however,  the  construction  and  operation  of  a  filter  is  such  that  both 
oxidizing  and  reducing  actions  occur,  much  nitrogen  will  be  lost.  The  effluents  of 
intermittent  continuous  filters  in  good  operation  contain  practically  all  the  nitrogen 
applied,  while  the  effluents  of  contact  filters  in  good  operation  show  a  large  disap- 
pearance of  nitrogen.  From  these  results  we  should  conclude  just  what  is  shown  by 
the  biochemical  examination  of  the  effluents  of  these  various  classes  of  effluents.  It 
was  found  that  the  effluents  from  the  contact  filters,  in  which  a  considerable  amount 
of  reducing  action  takes  place,  showed  denitrifying  and  nitrogen-liberating  coeffi- 
cients many  times  greater  than  those  obtained  for  the  effluents  of  the  tricklim:  filters 
in  which  conditions  are  always  favorable  for  oxidation  and  nitrification. 

"The  effluents  of  intermittent  sand  filters  in  good  operation  also  contain  a  large 
portion  of  the  nitrogen  applied.  During  the  cold  weather,  however,  nitrification 
may  become  inert  in  filters  of  this  type,  and  while  the  effluents  may  remain  fairly 
good  in  appearance,  free  ammonia  and  low  nitrates  will  be  given,  combined  with  a 
considerable  loss  of  nitrogen.  In  the  biochemical  examination  of  the  effluents  from 
sand  filters  located  out  of  doors  it  was  found  that  during  the  winter  those  filters 
which  were  giving  unsatisfactory  purification,  as  shown  by  small  amounts  of  nitrates 
in  the  effluents,  showed,  as  would  be  expected,  great  power  to  reduce  nitrates  and 
to  liberate  nitrogen,  whereas  in  summer,  when  nitrification  is  active,  these  powers 
are  very  slight  or  entirely  absent  from  these  filters. 

"Studies  of  sands  from  filters  in  which  nitrification  was  active  and  from  others  in 
which  nitrification  was  not  active  show  that  the  sands  from  the  latter  filters  are  able 
to  induce  a  rapid  and  complete  reduction  of  large  amounts  of  nitrates,  while  sands 
from  filters  which  are  actively  nitrifying  do  not  cause  this  denitrification,  and, 
further,  studies  of  the  bacteria  in  these  sands  and  in  the  effluents  from  these  filters 
show  that  a  very  considerable  portion  of  the  bacteria  in  the  filters  in  which  nitrifi- 
cation is  not  active  are  able  to  reduce  nitrates  to  nitrites  and  ammonia  quite  readily, 
while  the  reverse  is  true  of  the  bacteria  from  filters  in  which  nitrification  is  active. 

"The  ordinary  methods  of  bacterial  analysis  do  not  yield  information  concerning 
the  part  which  the  various  types  of  bacteria  play  in  the  process  of  purification.  The 
present  studies  have  been  devoted  to  finding  methods  by  which  these  functions  may 
be  determined  and  to  the  expression  of  these  functions  in  such  a  manner  that  they 
may  yield  this  information.  In  order  to  be  of  the  most  value  it  has  been  found  that 
the  determination  of  these  functions  must  be  approximately  quantitative.  Methods 
have  been  devised  for  the  determination  of  the  total  power  of  the  bacteria  in  a  sample 
to  produce  ammonia  from  organic  matter  (ammonifying  coefficient) ;  of  their  power 
to  reduce  nitrates  (denitrifying  coefficient),  and  of  their  power  to  liberate  nitrogen 
(nitrogen-liberating  coefficient. )  So  far  the  methods  have  been  applied  only  to  sew- 
age and  to  the  effluents  of  sewage  filters,  but  they  are  also  directly  applicable  to  the 
study  of  the  conditions  of  bacterial  life  in  the  material  of  the  filters  themselves." 
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Biennial  Report  of  the  Department  of  Highways  of  the  State  of  California, 
1903-4  |  Bien.  Rpt.  Dept.  Highways  California,  1908-4,  pp.  34,  pis.  2).—  This  report 
summarizes  the  status  of  road  improvement  in  various  counties  'of  the  State?  giving 
special  attention  to  the  use  of  cheap  asphaltic  oil  roads  which  now  cover  over  2,000 
of  the  45,000  miles  of  roads  in  California,  and  the  use  of  which  has  increased  the 
activity  of  the  various  counties  of  the  State  in  the  improvement  of  their  roads. 

It  is  shown  that  about  $2,000,000  are  now  spent  annually  in  the  State  for  highway 
work.  The  form  of  a  law  which  closely  resembles  the  New  York  State  aid  law,  and 
which  is  recommended  for  enactment  by  the  California  legislature,  is  given. 

Oiled  roads  of  California  (California  I>rj>t.  Highways  Bui.  2,  pp.  41,  figs.  5; 
reprinted  in  Engin.  Rec,  50  (1904),  Nos.  23,  pp.  663-666;  25,  pp.  709-7 11;  26,  pp.  752- 
754;  27,  pp.  780-783). — "It  is  the  purpose  of  this  bulletin  to  present  all  the  available 
data  relative  to  oiled  roads  in  California,  and  also  to  show  the  results  obtained  by 
the  application  of  crude  oil  to  the  various  soils  and  roadbeds  within  the  State." 

The  experience  of  40  counties,  extending  from  Tehama  in  the  north  to  San  Diego 
in  the  south,  is  summarized  and  deductions  are  drawn  from  the  data  "which  will 
give  a  basis  of  work  to  those  desiring  to  enter  upon  or  to  continue  this  important 
improvement  to  the  highways  of  the  State." 

Contributions  from  the  agricultural  machine  and  implement  testing  sta- 
tion, Halle  (Ber.  Physiol.  Lab.  Landw.  Inst.  Halle,  1903,  No.  17, pp.  1-61,  figs. 48).— 
Brief  illustrated  accounts  are  given  of  tests  of  a  large  number  of  agricultural  machines 
and  implements,  including  hoof  shears*  harrows,  mowing  machines  and  attachments, 
plows,  potato  diggers,  brakes  and  couplings,  machine  weeders,  milk  separators,  hay 
rakes,  and  beet  harvesting  machine.  Some  account  is  also  given  in  each  case  of  the 
methods  of  testing  the  efficiency  of  the  different  machines  and  implements. 

Appliances  and  methods  used  in  testing  agricultural  machines,  A.  Nacht- 
weh  (FiMing's  Landw.  Zlg.,  53  (1904),  Nos.  1,  pp.  19-21;  3,  pp.  94-103,  Jigs.  13;  6, 
pp.  222-227,  figs.  4;  S,  pp.  303-311,  figs,  6;  11,  pp.  418-422,  figs.  2). 

Tests  of  grain  pressure  in  deep  bins  at  Buenos  Ayres,  Argentina,  E.  Lufft 
(Engin.  News,  52  (1904),  No.  24,  pp.  531,  582,  figs.  7). — The  results  of  observations 
on  circular  bins  54.8  ft.  deep  and  11  ft.  3  in.  and  23  ft.  10  in.  in  diameter,  with  a 
special  form  of  pressure  gage,  are  reported. 

In  the  design  of  the  pressure  gage,  which  is  quite  similar  to  that  described  by 
J.  A.  Jamieson  (E.  S.  R.,  15,  p.  935),  "  the  leading  idea  was  to  replace  a  small  section 
of  the  bin  wall  by  a  flexible  rubber  surface,  so  that  the  grain  pressure  could  act 
through  this  surface  upon  a  counterbalancing  column  of  fluid,  as,  for  example,  a 
mercury  column.  .  .  .  The  pressure  gage  comprises  a  cast-iron  body  or  pressure 
chamber,  open  <m  one  side,  which  side  is  then  covered  over  by  a  thin  sheet  of  rub- 
ber. This  pressure  chamber  is  embedded  in  the  bin  wall  in  such  a  manner  that  the 
surface  of  the  rubber  membrane  falls  in  the  plane  of  the  bin  wall. 

"Care  was  taken,  in  putting  the  membrane  in  place,  that  the  rubber  sheet  should 
not  be  stretched  over  the  mouth  of  the  pressure  chamber,  but  should  rather  have 
some  slack.  Two  gas  pipes  pass  from  the  pressure  chamber  through  the  bin  wall; 
one  of  them  leads  to  a  U-tube  containing  a  mercury  column,  while  the  other  serves 
as  air  vent  during  the  process  of  filling  the  chamber  with  the  liquid  used.  Glycerin 
was  used  at  first,  though  later  water  was  also  experimented  with.  Since  the  two  gas 
pipes  turned  off  upward  from  the  pressure  chamber  and  were  filled  with  glycerin  at 
the  beginning  of  the  test,  they  served  to  put  the  rubber  membrane  under  some 
initial  pressure  from  the  inside. 

"By  this  means  it  was  made  sure  that  the  rubber  surface  would  be  slightly  convex 
toward  the  inside  of  the  bin.  The  intention  was  to  avoid  any  possible  concavity 
of  the  membrane;  for,  if  the  rubber  surface  were  concave,  part  of  the  load  on  it 
would  be  carried  by  the  membrane  acting  as  a  suspension  structure,  instead  of  the 
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entire  grain  pressure  being  transmitted  to  the  fluid.  This  initial  pressure,  of  course, 
which  required  counterbalancing  by  a  certain  amount  of  grain  placed  in  the  bin, 
was  taken  due  account  of  in  the  computations." 

The  results  of  observations  during  the  filling  and  emptying  of  the  bins  with  wheat 
and  corn  are  shown  diagrammatically.  These  show  that,  wdiile  the  measurements 
with   the   pressure  gage  are  of  doubtful  value  for  decreasing  pressures,  they  afford  a 

g I  indication  of  degree  of  pressure  increase  during  emptying.     There  was  a  "very 

satisfactory  agreement  between  the  calculated  and  the  observed  pressures." 

MISCELLANEOUS. 

Statistics  of  land-grant  colleges  and  agricultural  experiment  stations, 
1904,  Marie  T.  Spethmann  (U.  S.  Dept.  Agr.,  Office  of  Experiment  Station*  Circ.  61, 
pp.  .')). — This  is  a  summary  of  the  statistics  to  be  published  later  in  the  annual 
report  of  this  Office.  The  total  number  of  institutions  maintaining  courses  in  agri- 
culture is  63,  and  the  total  number  of  experiment  stations  60.  The  total  income  of 
the  stations  during  1904  was  $1,508,820.25,  of  which  $719,999.67  was  received  from 
the  National  <  rovernment. 

In  addition  to  this  the  Office  of  Experiment  Sta' ions  had  an  appropriation  of 
$175,000,  including  $15,000  each  for  the  Alaska,  Hawaii,  and  Porto  Rico  Stations, 
$20,000  for  nutrition  investigations,  $65,000  for  irrigation  investigations,  and  $5,000 
for  farmers'  institutes.  The  stations  employed  795  persons  in  the  work  of  adminis- 
tration and  inquiry,  of  which  414  do  more  or  less  teaching  in  the  colleges  with  which 
the  stations  are  connected.  During  the  year  the  stations  published  393  annual 
reports  and  bulletins,  which  were  supplied  to  nearly  700,000  addresses  on  the  regular 
mailing  lists. 

Annual  Reports  of  the  Department  of  Agriculture,  1904  (  U.  S.  Dept. 
Ayr.  Rpts.  1904,  pp.  CXVJI-\-560). — This  is  made  up  of  the  reports  of  the  Secretary 
and  heads  of  Bureaus.     The  various  reports  are  also  issued  as  separates. 

Seventeenth  Annual  Report  of  Alabama  Station,  1904  (Alabama  Sta.  Rpt. 
1904,  pp.  89). — This  includes  the  organization  list  of  the  station;  a  financial  state- 
ment for  the  fiscal  year  ended  June  30,  1904;  and  reports  of  the  director  and  heads 
of  departments  on  the  different  lines  of  station  work  during  the  year.  A  list  of  cer- 
tificates issued  to  nurserymen  is  included  in  the  report  of  the  horticulturist. 

Seventeenth  Annual  Report  of  Georgia  Station,  1904  (Georgia  Sta.  Rpt. 
1904,  pp.  10). — This  contains  a  report  of  the  commissioner  of  agriculture  and  presi- 
dent of  the  board  of  directors;  a  report  of  the  director  on  the  work  of  the  station 
during  the  year;  and  a  financial  statement  for  the  fiscal  year  ended  June  30,  1904. 

Eighteenth  Annual  Report  of  Nebraska  Station,  1904  [Nebraska  Sta.  Rpt. 
1904,  pp.  '20). — This  includes  the  organization  list  of  the  station;  a  rather  detailed 
account  of  the  station  work  during  the  year;  and  a  financial  statement  for  the  fiscal 
year  ended  June  30,  1904. 

Sixteenth  Annual  Report  of  New  Hampshire  Station.  1904  (New  Hamp- 
shire Sla.  Bui.  115,  pp.  159-177). — This  contains  the  organization  list  of  the  station; 
a  financial  statement  for  the  year  ended  June  30,  1904;  and  brief  reports  of  the 
director  and  heads  of  departments.  The  report  is  also  published  as  a  part  ot  the 
twenty-seventh  report  of  the  New  Hampshire  College  of  Agriculture  and  Mechanic 
Arts,  pp.  2-47-264. 

Director's  Report  for  1904,  \Y.  H.  Jordan  (New  York  State  Sta.  Bui.  260,  pp. 
49-i-512). — This  is  a  somewhat  detailed  review  of  the  different  lines  of  station  work 
during  the  year,  with  a  list  oi  the  bulletins  published. 

Seventeenth  Annual  Report  of  New  York  Cornell  Station,  1904  (New  York 
Cornell  Sta.  Rpt.  1S04,  pp.  XXX  I'-f- 197) . — This  includes  the  organization  list  of  the 
station;  reports  ol  the  director  and  heads  of  departments;   a  financial  statement  for 
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the  fiscal  year  ended  June  30,  L904;  and  reprints  of  Bulletins  212-220  on  the  follow- 
ing subjects:  Cooperative  records  of  the  cost  of  producing  eggs  I  E.  S.  K.,  L5,  p.  603  I; 
methods  of  milking  |  K.  s.  I:.,  15,  p.  712);  the  ribbed  cocoon  maker  of  the  apple 
(E.  S.  R.,  15,  p.  880) ;  the  grape  leaf-hopper  I  E.  S.  R.,  15,  p.  980);  spraying  experi- 
ments: I.. Spraying  for  wild  mustard  (E.  S.  li..  15,  p.  L085);  II.  Dusl  or  powder 
sprays  I  E.  S.  R.,  15,  p.  1089),  an  Outline  of  cooperative  demonstrations  and  tests  for 
L904  (E.  S.  K..  15,  p.  H36);  spray  calendar  (E.  S.  I:.,  15,  p.  L093);  onion  blight 
I  E.  S.  R.,  16,  p.  170);  diseases  of  ginseng  (!•'..  S.  It.,  16,  p.  271  i;  and  the  utilization 
of  skimmed  milk  in  feeding  pigs  i  !•'..  S.  R,  16,  p.  295). 

Fourteenth  Annual  Report  of  Wyoming  Station,  1904  i  Wyoming  Sta.  Rpl. 
1904,  pp.  86). — This  includes  the  organization  list  of  the  station;  a  report  of  the 
director  giving  a  review  of  the  work  of  the  station  during  the  year;  abstracts  of 
Bulletins  59-62  of  the  station;  a  financial  statement  for  the  fiscal  year  ended  June 
30,  1904;  and  reports  of  the  heads  of  departments,  parts  of  which  arc  noted  elsewhere. 

American  agriculture,  S.  Strakosch  (Amerikanische  Landwirtschaft.  Vienna: 
W.  Frick,  1905,  pp.  187,  pi.  1,  figs.  56) .  —  In  this  volume  the  author  presents  an  account 
of  observations  and  studies  made  during  a  tour  throughout  the  United  States.  Par- 
ticular attention  was  given  to  a  study  of  the  economic  aspect  of  agricultural  industries, 
types  of  farms,  animal  husbandry,  fruit,  grain  elevators,  beet-sugar  industry,  and  the 
organization  of  this  Department  and  the  agricultural  experiment  stations.  A  large 
amount  of  literature  relating  to  American  agriculture  was  collected,  and  in  all  points 
the  author's  views  reflect  quite  accurately  the  agricultural  conditions  of  America. 

Agricultural  experiment  stations  in  foreign  countries,  A.  ( '.  True  and  1).  J. 
Crosby  (/'.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  112,  rev.  ed.,  pp.  276). — 
In  this  revision  of  Bulletin  112  of  the  Office  (E.  S.  R.,  14,  p.  304)  are  incorporated 
changes  based  upon  information  secured  directly  from  the  officers  of  the  stations,  and 
also  accounts  of  about  75  stations  not  included  in  the  original  bulletin. 

Report  on  investigations  relative  to  the  profitableness  of  Swiss  agricul- 
ture in  1903  (Landw.  Jahrb.  Schweiz,  19  {1905),  No.  1,  pp.  65;  Ann.  Agr.  Suisse,  6 
(1905),  No.  .',  pp.  29-95). — The  harvests  in  1903  were  appreciably  above  the  average. 
Nevertheless  the  net  returns  did  not  exceed  4  per  cent  of  the  capital  invested. 

The  teaching  of  agriculture  in  the  rural  common  schools,  A.  ( '.  True  et  al. 
(  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Circ.  60,  />i>.  20). — This  report  of  the 
committee  on  methods  of  teaching  agriculture  of  the  Association  of  American  Agri- 
cultural Colleges  and  Experiment  Stations  has  already  been  noted  in  a  summary  of 
the  proceedings  of  the  association  (E.  S.  R  ,  16,  p.  430). 

The  organization  of  agriculture,  E.  A.  Pratt  (London:  John  Murray,  1905,  pp. 
443). — This  book  reviews  the  different  lines  of  cooperation  in  agriculture  in  European 
countries,  the  United  States,  Argentina,  Canada,  Australasia  and  Japan. 

Accessions  to  the  Department  Library,  1904  (  U.  S.  Dept.  Agr.,  Library Buls. 
50,  pp.  62;  51,  pp.  56;  52,  pp.  45;  53,  pp.  66). 
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Arkansas  Station. — Further  pig-feeding  trials  with  cotton-seed  meal  are  under  way  at 
the  station,  the  object  being  to  discover  if  possible  a  method  of  treatment  which  will 
neutralize  or  diminish  the  toxicity  of  cotton-seed  meal  for  these  animals.  Two  such 
tests  have  been  completed.  Reduction  of  the  oil  content  by  treatment  with  gasoline 
gave  no  diminution  in  toxicity  of  the  meal.  Fermenting  or  souring  cotton-seed 
meal  preliminary  to  feeding,  a  method  which  has  been  lately  exploited  in  some  of 
the  farm  journals,  also  proved  entirely  ineffective.  Aqueous  extracts  and  their 
residues  of  cotton-seed  meal  are  now  being  tested. 

California  University  and  Station. — Professor  Hilgard,  director  of  the  station,  has 
been  granted  a  year's  leave  of  absence. 

The  following  appropriations  have  been  made  for  the  college  and  station:  $150,000 
for  the  purchase  and  equipment  of  a  university  model  farm  and  agricultural  school; 
$30,000  for  a  pathological  experiment  station  for  southern  California  for  the  investi- 
gation of  plant  diseases;  $20,000  for  investigations  of  pear  and  walnut  blight  and 
diseases  of  grapes;  $12,000  for  farmers'  institutes;  $10,000  for  investigations  for  the 
purpose  of  increasing  the  yield  and  gluten  content  of  wheat;  $5,075  for  rehabilitating 
the  Santa  Monica  Forestry  .Station,  which  had  suffered  from  fire;  $4,000  for  the 
poultry  station,  and  $17,000  for  printing.  An  appropriation  of  $150,000  for  an  agri- 
cultural building  failed  to  receive  the  signature  of  the  governor. 

Colorado  College  and  Station. — The  State  legislature  has  appropriated  $30,000  for 
the  college  and  station  for  the  years  1905-6.  Of  this  sum  $4,000  is  to  be  expended 
annually  in  supplementing  and  extending  the  work  of  the  college;  $5,000  for  investi- 
gations in  live  stock;  $1,500  for  experiments  with  grain,  forage  crops,  and  grasses; 
$500  for  experiments  with  sugar  beets,  potatoes,  and  other  root  crops;  and  $4,000 
for  the  purpose  of  organizing  and  conducting  a  farmers'  institute  annually  in  each 
agricultural  county  of  the  State. 

At  the  instance  of  the  board  of  agriculture  a  bill  has  also  been  passed  which  prevents 
members  of  the  board  from  receiving  per  diem  compensation  in  the  future.  The 
members  of  the  board  in  general  have  felt  that  their  interest  in  the  college  was  more 
than  that  shown  by  the  amount  of  per  diem  received,  and  that  the  fact  of  receiving 
a  per  diem  gave  a  wrong  interpretation  of  their  motives  and  hampered  their  efforts. 

Connecticut  State  Station.^T.  B.  Osborne,  who  has  been  studying  the  composition 
and  constitution  of  the  vegetable  proteids  for  many  years  at  this  station,  has  received 
another  grant  from  the  Carnegie  Institution  for  the  continuance  and  expansion  of 
his  work. 

Delaware  College. — The  college  has  received  a  State  appropriation  of  $15,000,  the 
greater  part  of  which  will  probably  be  expended  in  building  a  drill  hall  and 
gymnasium. 

Florida  University  and  Station. — A  bill  before  the  State  legislature  provides  for  the 
appointment  of  a  board  of  regents  to  have  charge  of  all  the  educational  institutions 
of  the  State,  including  the  university  and  the  experiment  station.  This  board  would 
replace  the  present  boards  of  the  various  institutions,  and  centralize  the  management 
in  the  hope  oi  bringing  about  greater  harmony  and  building  up  a  stronger  educa- 
tional system  in  the  State.  The  board  is  to  be  composed  of  15  members,  appointed 
by  the  governor,  5  members  for  each  of  the  3  Congressional  districts,  no  member  to 
be  appointed  from  a  town  in  which  one  of  the  institutions  affected  by  the  bill  is 
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located.  The  measure  has  been  favorably  reported  by  the  committees  in  both 
branches  of  the  legislature.     It  is  strongly  supported  and  it  is  thought  will  pass. 

Georgia  Station. — The  station  has  made  arrangements  to  conduct  experiments  in 
irrigation  on  a  small  scale  the  coming  season.  Apiece  of  land  has  been  prepared 
and  a  small  reservoir  constructed  which  will  be  supplied  with  water  by  pumping, 
using  a  gasoline  engine  for  the  purpose.  A  variety  of  tield  and  garden  crops  will  be 
grown  for  the  experiment. 

Kansas  College  and  Station. — G.  C.  Wheeler,  assistant  in  feeding  experiments,  has 
resigned  to  take  charge  of  a  large  stock  farm  near  Kansas  City. 

Maryland  Station. — Practical  tests  are  being  made  at  the  station  of  the  von  Behring 
method  of  immunization  of  cattle  against  tuberculosis.  The  work  was  begun  April 
10,  and  is  being  conducted  by  Dr.  S.  8.  Buckley,  the  veterinarian  of  the  station,  and 
Dr.  Wilfried  Lellman,  professor  of  pathology  of  the  New  York-American  Veterinary 
College. 

Minnesota  University  and  Station. — The  State  legislature  has  restored  the  financial 
control  of  the  university,  including  the  experiment  station,  to  the  board  of  regents. 
For  over  two  years  the  institution  has  been  under  the  management  of  two  boards; 
the  board  of  regents  having  charge  of  all  educational  matters  including  the  regula- 
tion of  salaries,  and  the  State  board  of  control  having  charge  of  the  financial  man- 
agement and  the  purchasing  of  all  of  the  supplies  for  the  institution.  This  dual 
management  has  not  proved  satisfactory  in  practice.  The  new  law  provides  for  a 
separate  purchasing  agent  for  the  university  under  the  management  of  the  board  of 
regents,  and  makes  it  a  penal  offense  for  the  institution  in  any  way  to  exceed  its 
appropriations. 

Among  the  appropriations  granted  were  the  following  items  for  the  agricultural 
department  of  the  university:  Auditorium,  to  form  a  part  of  the  contemplated  main 
building,  $50,000;  purchase  of  land,  $10,000;  enlargement  and  equipment  of  dining 
hall,  $10,000;  purchase  of  live  stock,  $9,000;  plant-breeding  experiments,  $8,000; 
soil  investigations,  $2,000;  insectary,  $2,500;  improvement  of  grounds,  $1,000;  steel 
water  tank  and  hose  connections,  $6,500.  The  university  received  among  other 
items  an  appropriation  of  $350,000  for  a  new  main  building,  making,  with  the  insur- 
ance from  the  old  building  which  was  burned  in  September,  1904,  a  little  over 
$400,000  available  for  this  purpose.  The  legislature  granted  about  $100,000,  exclu- 
sive of  appropriations  for  substations,  for  buildings,  lands,  and  maintenance  of  the 
agricultural  department.  Two  years  ago  the  legislature  provided  for  the  construc- 
tion of  an  administration  building  costing  $175,000.  The  erection  of  this  building 
was  delayed  until  more  funds  could  be  received,  so  that  the  auditorium  as  originally 
contemplated  could  be  included  as  a  part  of  this  structure. 

Montana  Station. — James  Dryden,  poultryman,  has  resigned  to  accept  a  position 
with  the  Cyphers  Incubator  Company,  of  Buffalo,  New  York.  He  will  have  charge 
of  a  poultry  plant  at  East  Aurora,  New  York,  and  expects  to  do  experimental  work. 

North  Carolina  Station.— The  recent  establishment  of  a  branch  station  or  test  farm 
for  trucking  crops  in  Pender  County  makes  four  such  branch  stations  in  the  State, 
the  older  ones  being  located  in  Edgecombe,  Iredell,  and  Transylvania  counties,  and 
used  in  studying  general  farm  crops,  mountain  crops,  and  fruits. 

Oklahoma  College. — A  special  course  in  agriculture  for  rural  school  teachers  is  offered 
for  the  lirst  time  during  the  spring  term. 

Pennsylvania  College  and  Station.— The  appropriation  lulls,  as  passed  by  the  legis- 
lature which  has  just  adjourned,  provide  $150,000  for  the  completion  of  the  agricul- 
tural building,  $21,500  for  the  extension  of  the  heat,  light,  and  power  plant,  $30,000 
for  the  maintenance  of  agricultural  courses,  $10,000  for  the  maintenance  of  the 
experiment  station,  $2,500  for  tool  and  poultry  houses,  and  $139,456.33  for  general 
maintenance. 
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Porto  Rico  Station. — Several  fanners'  institutes  held  by  the  experiment  station  men 
have  attracted  considerable  attention  and  are  considered  very  successful  as  a  begin- 
ning. The  local  press  lias  shown  an  appreciation  of  the  benefits  to  be  derived  from 
them  and  urges  that  more  institutes  he  held.  An  insular  horticultural  society  lias 
been  formed  with  a  good  following  of  intelligent  planters,  which  will  hold  semi- 
annual meetings  at  different  towns.  The  Territorial  legislature  has  passed  a  horti- 
cultural quarantine  law  applying  to  the  introduction  of  seeds,  plants,  etc.,  with  an 
appropriation  of  $500  for  carrying  out  its  provisions;  and  also  a  fertilizer  law  impos- 
ing a  tax  of  25  cts.  a  ton.  The  execution  of  both  of  these  laws  has  been  placed  in 
the  hands  of  the  experiment  station.      The   legislature  also  made  an  appropriation  of 

ski. oho  for  the  promotion  of  agriculture,  w  ith  special  reference  to  fiber  plants,  which 

is  placed  in  the  hands  of  the  Territorial  government. 

The  station  has  secured    possession   of  the  old   Spanish  station   comprising  about  7 

acres  of  land  adjoining  the  Federal  station.  This  tract  has  the  beginning  of  a  good 
irrigation  system  upon  it. 

South  Carolina  College  and  Station. — John  Michels,  formerly  of  the  Michigan  Station, 
who   has    recently    been    taking  advanced   work   at    Wisconsin    University,  has   heen 

elected  associate  professor  of  animal  husbandry  at  Clemson  College  and  in  charge  of 
animal  husbandry  and  dairying  in  the  station.  He  will  enter  upon  his  duties  about 
July  1.  .1.  M.  Burgess,  a  graduate  of  the  college,  has  accepted  the  position  of  assistant 
in  the  division  of  animal  husbandry,  made  vacant  by  the  resignation  of  B.  H.  Rawl. 

Tennessee  University.  —  A  barn  40  by  46  ft.  has  heen  built  for  the  horticultural 
department,  which  provides  ample  room  for  tools  and  horses,  a  seed  room  and  a 
potting  room.     During  the  year  a  small  propagating  house  will  be  built. 

Vermont  University.  —  A  station  of  the  United  States  Weather  Bureau  is  to  he  estab- 
lished at  Burlington,  on  the  university  grounds,  upon  a  lot  which  the  trustees  have 
voted  to  deed  to  the  Government  for  this  purpose.  It  is  expected  that  four  officials 
will  he  connected  with  the  station — a  director,  two  observers,  and  a  student  assistant; 
and  that  the  director  will  deliver  lectures  at  the  university.  The  proposed  building, 
which  it  is  expected  will  he  erected  early  in  the  summer,  is  to  he  36  by  46  ft.,  built 
of  brick,  and  to  consist  of  two  stories  with  a  basement,  and  a  tower  of  moderate 
height.  It  will  he  used  as  a  dwelling  house  by  the  director,  as  well  as  for  meteor- 
ological work. 

Attempts  are  i>ein>_r  made  at  the  station  to  develop  varieties  of  potatoes  resistant  to 
diseases.  Seed  tubers  of  several  of  the  most  promising  European  varieties  imported 
by  Professor  Jones  and  various  wild  species  brought  hack  from  Mexico  by  Mr.  Pringle 
will  he  used  in  this  work. 

Virginia  Station  —The  station,  through  its  department  of  bacteriology,  which  is  in 
charge  of  Meade  Ferguson,  has  undertaken  to  distribute  inoculating  material  for 
various  leguminous  crops  to  farmers  in  Virginia.  A  charge  of  L'octs.  per  acre  is  being 
made  for  the  material,  which  is  being  sent  out  for  experimental  purposes.  The  sta- 
tion was  prompted  to  undertake  this  work  in  order  that  the  merits  of  soil  inoculation 
might  l>e  tested  in  all  parts  of  the  State,  and  also  that  farmers  might  secure  inocu- 
lating material  at  reasonable  rates. 

Wyoming  University. — The  legislature  has  provided  tor  the  establishment  of  a  State 
hoard  of  horticulture,  of  which  the  professor  of  botany  and  /.oology  in  the  university 
is  made  an  ex-officio  member,  and  also  forthe  licensing  of  nurseries  doing  business  in 
Wyoming,  and  for  the  appointment  of  inspectors  to  examine  nursery  stock  shipped 
into  tli  •  State.     No  regulations  of  this  kind  have  previously  existed  in  the  State. 

U.  S.  Department  of  Agriculture. — The  following  appointments  have  heen  made 
in  the  Irrigation  and  Drainage  Investigations  of  this  O.ffice:  S.  M.  Woodward,  of 
the  University  of  Iowa,  irrigation  engineer,  with  headquarters  in  Washington,  D.  C. ; 
F.  C.  Herrmann,  irrigation  engineer  in  charge  of  the  Cheyenne  office;  W.  B.  Gregory, 
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irrigation  engineer  in  charge  of  irrigation  investigations  in  the  Gulf  States;  C.J. 
Zintheo,of  iowa  Agricultural  College,  to  take  charge  of  work  in  agricultural  machin- 
ery; J.  T.  Stewart,  drainage  engineer;  W.  E.  Herring,  expert  assistant  in  drainage 
investigations;  A.  P.  Mover,  to  take  charge  of  irrigation  work  in  Oregon,  and  E.  R. 
Morgan,  resident  agent  in  Utah. 

The  following  States  have  made  appropriations  forcarryingon  work  in  cooperation 
with  the  irrigation  and  drainage  investigations:  California,  Nebraska,  Nevada  and 
Utah. 

Government  Farm  at  Morendat.  East  Africa.— An  account  of  the  British  East  Afri- 
can Government  Farm  at  Morendat  is  given  in  a  recent  issue  of  Mark  Lam  /.■> 
The  farm  is  situated  about  6,000  ft  above  the  sea,  and  the  climate  is  said  to  be 
quite  like  that  of  an  English  summer,  the  temperature  being  cbout  70'  in  the  'las- 
time  ami  falling  to  15  at  night.  Shipments  of  various  breeds  of  cattle,  sheep,  and 
poultry  have  been  sentout  to  the  farm,  breeds  being  selected  which  were  considered 
likely  to  cross  best  with  the  native  3tock. 

The  chief  object  of  the  government  is  to  show  by  experiments  with  imported 
stock  how  the  native  cattle,  sheep,  and  goats  can  be  improved  by  crossing  and  by 
distributing  young  male  animal-  to  assist  in  tin-  work  of  grading  up  the  live  stock  of 
the  country.  The  pure-bred  animal.-  are  reported  to  have  done  exceedingly  well, 
ami  the  first  crosses  from  native  cows,  ewe,-,  and  goats  to  he  very  promising.  A 
second  consignment  of  animals  has  reached  the  farm  in  good  condition.  A  variety 
of  field  crop-,  including  Lean-,  mangels,  kohl-rabi,  and  alfalfa  an-  -aid  to  be  doing 
well  on  the  newly  broken  ground. 

The  farm  is  being  operated  in  a  thoroughly  practical  manner,  and  it  is  thought 
that  the  experiments  with  live  stock  and  with  field  crop-  will  be  of  the  greatest 
interest  and  importance  in  connection  \\  ith  the  future  development  of  British  East 
Africa. 

Goods  roads  school. — From  a  recent  number  of  the  Breeder's  <  lazette  we  learn  that: 
■■The  Iowa  State  Highway  Commission  will  conduct  the  first  good  roads  school  of 
instruction  in  America  at  the  State  college  at  Ames  June  12  to  17.  Instruction  will 
be  given  in  the  fundamental  and  essential  features  of  road  building  and  maintenance, 
with  special  reference  to  Iowa  conditions,  instruction  will  be  given  in  the  use  for 
road-surveying  instruments  and  in  the  preparation  of  road  map- and  profiles  and  of 
plan-  for  road  improvement.  Particular  attention  will  be  given  to  the  proper  methods 
of  road  drainage  of  both  surface  and  ground  water. 

•A  special  feature  of  the  work  will  lie  an  extensive  exhibit  of  modern  toad 
machinery,  with  demonstration  in  its  use  by  men  from  different  places  in  the  State 
whom  the  highway  commission  men  have  found  to  he  expert  in  the  use  of  the  dif- 
ferent road  machine-.     Some  short  sections  of  road  of  different  kinds  will  be  built. 

"Another  special  feature  of  the  school  will  he  instruction  in  the  design  and  build- 
ing of  cement  culverts.  Detailed  standard  plans  for  culverts  of  different  sizes  will  be 
furnished  by  the  commission,  with  full  instructions  for  building  them,  and  to  illus- 
trate the  work  some  actual  culvert-  will  he  built  and  tested  during  the  school. 

" The  officers  of  the  Good  Roads  Association  have  decided  to  hold  their  annual 
meeting  at  the  college  on  Thursday  and  Friday,  June  |.~.  and  16,  so  that  those 
attending  can  have  the  benefits  of  the  good  roads  school." 

Miscellaneous. — At  the  twenty-seventh  annual  general  meeting  of  the  Institute  of 
Chemistry,  held  on  .March  1,  Dr.  David  Howard,  president,  in  the  course  of  his  ad- 
dress, alluded  to  the  action  of  the  Board  of  Agriculture  of  Great  Britain  in  encouraging 
provincial  technical  and  agricultural  colleges  to  undertake  professional  chemical  work 
gratuitously,  or  at  purely  nominal  fees  for  farmers.  Dr.  Howard  held  that  this 
end.-avor  to  help  dairy  farmers  led  the  colleges,  which  are  maintained  at  public 
expense  by  grants  for  technical  education,  to  compete  with  the  professional  chem- 
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ists,  particularly  those  retained  by  the  agricultural  associations  at  the  expense  of  the 
general  public.  He  held  that  the  funds  granted  to  these  colleges  should  be  used  for 
promoting  the  education  of  fanners  in  the  science  and  practice  of  agriculture,  instead 
of  being  diverted  to  other  purposes. 

The  Country  Calendar  is  a  new  monthly  publication,  resembling  in  some  respects 
( 'mi,, iii/  Life  in  .  [merica.  The  first  number,  dated  May,  1905,  contains  twelve  or  more 
editorial  notes  and  leading  articles  by  Hon.  Grover  Cleveland,  John  Burrows,  Sec- 
retary .lames  Wilson,  Prof.  L.  H.  Bailey,  and  others.  The  following  departments 
are  each  represented  by  one  or  more  short  articles:  Garden  and  orchard,  trees  and 
shrubs,  stock  and  poultry,  the  country  house,  stable  and  kennel,  the  country  beau- 
tiful, and  the  automobile.  The  illustrations  are  made  a  special  feature  of  the  publi- 
cation. 

Tht  Bohemian  Entomological  Society  has  begun  the  publication  of  a  new  journal 
containing  the  proceedings  of  the  society  and  under  the  title  Casopis  Ceske"  Spolednosti 
EntomologicM.  It  is  edited  by  a  commit'tee  of  the  society,  of  which  F.  Klapalek  is 
chairman.  The  journal  is  devoted  to  general  entomology,  including  a  description  of 
new  species,  insect  biology,  anatomy  of  insects,  and  reviews  of  entomological  liter- 
ature. The  articles  are  written  in  the  Bohemian  language,  with  an  occasional 
resume  in  German  or  French. 

According  to  a  note  in  The  Southern  Workman  a  gift  of  $10,000  has  been  made  to 
the  principal  of  Hampton  Institute  and  a  like  amount  to  the  principal  of  theTuskegee 
Institute  to  be  used  in  the  improvement  of  the  rural  schools  for  negroes  in  the  South. 

Henry  H.  Goodell,  president  of  the  Massachusetts  Agricultural  College,  died 
aboard  the  steamship  Nacoochee  April  23  while  on  his  way  from  Savannah  to  Boston. 
An  account  of  his  services  to  agriculture  will  be  given  in  the  next  number. 

Dr.  Albert  Benjamin  Prescott,  director  of  the  chemical  laboratory,  professor  of 
organic  chemistry,  and  dean  of  the  school  of  pharmacy  of  the  University  of  Michi- 
gan, died  in  Ann  Arbor  February  25,  1905.  Doctor  Prescott  was  eminent  as  a  chem- 
ical investigator,  having  contributed  frequently  to  the  periodical  literature  of  organic, 
analytical,  and  pharmaceutical  chemistry  and  having  written  several  standard  text- 
books, among  which  are  Quantitative  Chemical  Analysis,  Outlines  of  Proximate 
Organic  Analysis,  and  Manual  of  Organic  Analysis.  In  matters  relating  to  the 
public  health,  such  as  the  adulteration  of  food  and  the  contamination  of  water  sup- 
plies, Doctor  Prescott  was  actively  interested.  Among  the  many  honors  bestowed 
upon  him  mention  may  be  made  of  the  presidency  of  the  American  Chemical  Society, 
American  Association  for  the  Advancement  of  Science,  and  the  American  Pharma- 
ceutical Association,  and  membership  in  the  American  Philosophical  Society  and 
other  prominent  organizations. 

William  Paul,  the  well-known  English  rosarian,  died  March  31,  at  the  age  of  83 
years.  Mr.  Paul  was  the  originator  of  many  varieties  of  roses,  and  in  1848  published 
a  work  entitled  "The  Rose  Garden,"  which  has  gone  through  nine  editions. 
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Another  of  the  pioneers  in  agricultural  education  has  passed  beyond, 
following  in  quick  succession  his  close  friends  and  associates.  Stork 
bridge  and  Alvord.  In  length  of  continuous  service  in  connection 
with  the  agricultural  colleges  few  men  have  equaled  and  probably 
none  exceeded  him.  and  the  history  of  his  life  is  contained  to  an  unu- 
sual degree  in  the  annals  of  the  institution  which  he  served  so  long 
and  well. 

Henry  Hill  Goodell  was  identified  with  the  Massachusetts  Agricul- 
tural College  from  its  very  start,  being  one  of  the  members  of  the 
original  faculty  appointed  in  1867.  He  came  to  the  new  institution  a 
young  man.  less  than  thirty  years  of  age,  who,  following  his  gradua- 
tion at  Amherst  College,  had  seen  two  years  of  service  in  the  civil 
war,  and  taught  for  three  years  thereafter  at  Williston  Seminary,  a 
preparatory  school  near  Amherst.  As  instructor,  professor,  and 
president  he  labored  for  thirty-eight  years  with  untiring  zeal  and 
enthusiasm  for  the  uplifting  and  advancement  of  the  college,  and  for 
its  justification  in  the  eyes  of  the  farmers  and  the  general  public. 

No  man  1  tetter  knew  the  history  of  agricultural  education  or  the 
vicissitude^  and  dark  days  through  which  the  older  colleges  of  that 
class  had  to  pass.  He  was  one  of  the  few  pioneers  in  that  field  who 
were  not  cast  aside  as  the  work  grew  and  progressed;  hut  he  continued 
in  it  up  to  the  time  of  his  death,  growing  with  its  growth  and  rising 
in  position  and  influence.  From  first  to  last  he  stood  for  education  in 
agriculture  as  distinguished  from  superficial  training,  and  his  influence 
was  cast  for  the  higher  grade  of  work  which  he  felt  the  school  facili- 
ties and  conditions  of  the  State  warranted.  Although  his  department 
was  not  a  distinctly  agricultural  one,  he  was  a  strong  factor  in  shaping 
the  course  of  the  institution  and  in  evolving  plans  for  its  future 
development. 

He  became  president  of  the  college  in  1886  and  remained  at  its  head 
for  nearly  nineteen  years,  administering  its  affairs  with  conservatism 
and  judgment.  He  saw  the  birth  of  the  new  education  and  its  estab- 
lishment on  a  more  liberal  basis  in  his  own  and  other  States:  and  he 
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labored  for  the  development  of  the  institution  along-  more  advanced 
pedagogic  lines  as  rapidly  as  the  funds  at  its  disposal  would  permit. 

President  Goodell  was  extremely  fond  of  books  and  appreciated 
their  value  to  the  student  and  the  investigator.  He  was  the  leading- 
spirit  in  the  building  up  of  the  college  library,  devoting  a  great  amount 
of  time  to  this  work  and  serving  voluntarily  as  librarian  for  many 
years.  The  result  was  the  gathering  together  of  a  large  and  well- 
selected  library,  systematically  arranged  and  catalogued,  and  excep- 
tionally rich  in  agricultural  writings,  which  will  remain  a  monument 
to  his  memory  for  }Tears  to  come. 

Always  keenly  alive  to  the  importance  of  experimentation  in  agri- 
culture, he  imbued  his  coworkers  with  the  spirit  of  investigation,  and 
when  the  Hatch  Act  was  passed  he  became  director  of  the  college  sta- 
tion, which  he  organized.  A  few  years  later,  when  the  college  and 
State  stations  were  combined,  he  retained  the  directorship,  which  he 
held  to  the  time  of  his  death.  In  this  position  he  stood  for  a  high  order 
of  work  and  a  clear,  condensed,  and  lucid  presentation  in  its  published 
form.  His  duties  as  director  were  necessarily  quite  largely  executive. 
but  he  gave  special  attention  to  the  editorial  supervision  of  the  publi- 
cations and  to  the  economical  administration  of  the  funds. 

With  the  organization  of  the  agricultural  colleges  and  experiment 
stations  of  the  country  into  an  association.  President  Goodell  became 
a  conspicuous  figure  in  the  national  association,  and  was  prominently 
identified  in  all  the  movements  supported  by  it  during  the  first  fifteen 
\<ars  of  its  existence.  He  was  a  member  of  its  executive  committee 
from  1888  to  1902,  and  for  the  last  eight  years  of  that  period  was 
chairman.  As  a  member  of  that  committee  he  had  a  prominent  part 
in  securing  the  legislation  leading  to  the  establishment  of  agricultural 
experiment  stations  in  every  State  and  Territory,  and  the  further 
endowment  of  the  land-grant  colleges. 

As  chairman  of  the  executive  committee  he  devoted  much  time  to 
the  business  of  the  association  and  to  looking  after  the  interests  of  the 
institutions  represented  in  it.  He  was  conservative  in  his  action,  and 
his  management  helped  to  economize  the  time  of  the  association  and  to 
make  its  meetings  effective.  He  urged  a  strict  interpretation  of  the 
Morrill  and  Hatch  acts,  and  a  careful  use  of  the  privileges  conferred 
by  them.  He  pointed  out  the  dangers  to  the  college  and  station  funds 
of  legislation  which  reduced  the  income  from  the  sale  of  public  lands; 
and  his  committee  was  instrumental  in  securing  the  passage  in  1900  of 
a  clause  providing  that  if  at  any  time  the  proceeds  from  the  sale  of 
public  lands  should  be  insufficient  to  meet  the  annual  appropriations 
to  the  colleges  and  experiment  stations,  the  same  should  be  paid  from 
an}'  funds  in  the  Treasury,  thus  placing  these  funds  on  a  sure  foundation. 

President  Goodell  was  president  of  the  Association  of  American 
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Agricultural  Colleges  and  Experiment  Stations  in  L891,  beingthe  third 
to  hold  that  office.     His  address  before  the  convention  of  that  year  deal! 

with  some  of  the  achievements  of  agricultural  experimentation  and  the 
guiding  principles  underlying  it.  It  led  up  to  an  appreciation  of  the 
work  of  the  Rothamsted  Experiment  Station,  concluding  with  the  pres- 
entation of  Dr.  R.  Warington,  who  came  as  the  first  representative 

of  the  English  station  to  deliver  a  course  of  lectures  under  the  provi- 
sions of  the  Lawes  trust.  Two  years  later,  when  Sir  Henry  Gilbert 
came  to  this  country  on  a  similar  mission,  President  Goodell  arranged 
to  have  these  classic  lectures  delivered  under  the  auspices  of  the  Massa- 
chusetts Agricultural  College,  the  pressure  of  other  business  making 
it  impracticable  for  more  than  an  introduction  to  them  to  he  delivered 
at  the  meeting  of  the  association. 

President  Goodell  had  been  in  poor  health  for  a  number  of  years, 
being  afflicted  with  a  complication  of  diseases  which  bore  heavily  upon 
him.  His  indomitable  energy,  however,  led  him  to  hold  to  his  work 
persistently  until  ordered  away  for  a  rest  by  his  physician.  His  genial, 
generous,  and  lovable  nature  endeared  him  to  all  who  came  to  know 
him.  and  his  fearlessness  in  the  prosecution  of  what  he  believed  to  be 
right,  his  force  and  ability  as  an  executive,  and  his  sterling  qualities 
of  manhood  commanded  general  respect  and  admiration.  In  his  pass- 
ing, the  Massachusetts  Agricultural  College  is  bereft  of  an  able 
executive,  beloved  by  the  students  of  nearly  forty  years,  and  the  agri- 
cultural colleges  and  experiment  stations  throughout  the  country  lose 
a  loyal  and  enthusiastic  friend  and  supporter. 

A  distinct  step  in  the  direction  of  encouraging  the  teaching  of  agri- 
culture in  the  high  school  is  the  movement  to  recognize  that  work  in 
the  entrance  requirements  of  higher  institutions.  To  a  certain  extent 
these  higher  institutions  determine  what  must  be  taught  in  the  high 
schools  leading  up  to  them.  Heretofore  there  has  been  no  induce- 
ment to  schools  that  were  fitting  for  the  colleges  and  universities  to 
offer  such  courses,  however  much  they  might  desire  to  do  so,  and  no 
incentive  to  a  student  to  take  agricultural  work  if  it  were  offered, 
since  it  would  not  entitle  him  to  credit  in  meeting  the  entrance 
requirement-. 

This  matter  has  been  under  consideration  in  several  States,  for  it 
has  been  recognized  as  a  bar  to  progress  in  introducing  agricultural 
studies.  Definite  action  has  now  been  taken  in  Missouri.  The  uni- 
versity in  that  State  practically  determines  what  shall  be  taught  in  the 
high  schools,  as  students  are  admitted  to  it  on  their  accredited  high 
school  work.  Members  of  the  agricultural  faculty  have  been  urging 
that  agricultural  work  in  the  schools  should  be  given  some  recogni- 
tion, and  the  council  of  the  university  has  rec  ntly  decided  to  allow  a 
credit  of  one  unit  on  the  entrance  requirements  for  a  year's  work  in 
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agriculture  in  a  high  school.  Boys  who  are  planning  to  pursue  the 
agricultural  course  in  the  university  can  now  take  elementary  work  in 
the  high  school  without  endangering  their  standing  for  entrance  to  the 
university.  It  is  believed  that  this  recognition  will  stimulate  the 
offering  of  agricultural  subjects  in  the  high  schools,  and  that  advan- 
tage will  be  taken  of  this  opportunity  by  a  considerable  number  of 
pupils.  Several  of  the  schools  have  shown  an  interest  in  agricultural 
work  and  desired  to  introduce  it,  but  have  been  deterred  by  the  neces- 
sity of  meeting  the  requirements  in  the  subjects  credited. 

A  somewhat  conditional  victory  in  this  direction  has  also  been 
gained  in  New  York  State.  There  the  State  regents  of  education 
determine  what  subjects  are  to  be  credited  in  the  regents'  examinations 
for  entrance  to  colleges  or  universities  in  the  State,  and  agriculture 
has  not  been  included  in  the  list.  Naturally  no  other  subjects  would 
be  offered  at  high  schools  except  as  electives,  and  pupils  fitting  for 
college  would  not  be  likely  to  take  such  elective  studies  with  no 
chance  for  credit.  This  has  handicapped  the  college  of  agriculture  at 
Cornell  in  its  efforts  to  extend  the  teaching  of  nature  study  and  ele- 
mentary agriculture  in  the  public  schools,  and  that  institution  has 
brought  its  influence  to  bear  upon  the  regents  of  education.  At  a 
meeting  held  last  winter  the  regents  decided  to  allow  credits  in  the 
regular  high  school  courses  for  nature  study  and  elementary  agricul- 
ture, provided  the  courses  in  these  subjects  were  so  prepared  as  to 
show  educational  values  comparable  with  other  subjects  now  recog- 
nized. Since  this  announcement  the  faculty  of  the  college  of  agricul- 
ture has  been  at  work  on  the  syllabi  of  courses  in  the  subjects  under 
consideration,  with  a  view  to  securing  their  approval  by  the  board  of 
regents.  In  that  case  it  is  expected  that  several  of  the  high  schools 
will  offer  elective  courses  in  agriculture,  which  will  enable  them  the 
better  to  prepare  students  for  the  higher  agricultural  work  of  the 
college. 

It  was  the  contention  at  the  meeting  of  the  Association  of  American 
Agricultural  Colleges  and  Experiment  Stations  at  Des  Moines  last  fall, 
that  the  public  schools  should  lead  up  to  the  agricultural  colleges  us 
they  now  do  to  colleges  of  arts  and  sciences;  and  Doctor  Jesse  explained 
that  in  Missouri  "we  are  risking  our  entire  future  on  the  doctrine 
that  the  college  of  agriculture  should  rest  on  the  public  high  school, 
and  we  are  going  to  make  the  public  high  school  agricultural  so  far  as 
it  ought  to  be  agricultural."  The  recognition  of  agriculture  as  a  teach- 
ing subject  and  as  having  an  educational  value  will  do  much  to  bring 
about  this  desired  end.  It  will  bring  elementary  and  advanced  work 
in  agriculture  closer  together,  and  will  articulate  the  agricultural  col- 
lege and  the  high  school  as  they  have  not  been  before. 
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Gravimetric  determination  of  nitric  acid.  M.  Buses     Ber.  Deut.  Chem.  < 
88(1906),  No.  8,  pp.  861-866).— The  method  proposed  is  based  upon  the  fact  that 
diphenyl-endanilo-dihydrotriazol,  for  which  the  author  proposes  the  abbreviated 
name  "nitron,"  forms  insoluble  compounds  with  nitric  acid,  making  it  possible  to 
detect  this  acid  in  a  dilution  of  1 : 60,000  at  room  temperature  and  1 :80,000  at  0°  < '. 

The  following  substances,  which  also  form  insoluble  compounds  with  the  nitron, 
ami  bene-  may  interfere  with  the  determination  of  nitric  acid,  arc  enumerated: 
Hydrogen  bromid  in  dilutions  of  less  than  1:800,  hydrogen  iodid  in  dilations  of  less 
than  1 : 20, 000,  nitrous  acid  in  dilutions  of  less  than  ]  :4,000,  chromic  acid  in  dilutions 
of  less  than  1:6,000,  chloric  acid  in  dilution- of  less  than  1:4,000,  perchloric  acid  in 
dilutions  of  less  than  1:50,000,  all  of  which,  except  chloric  and  perchloric  acids,  may 
be  removed  with  comparative  ease. 

Among  the  more  rarely  occurring  substances  which  may  interfere  are  Rhodan- 
tua88ergtoffia  dilution-  of  less  than  1:15,000,  ferro- and  ferri-cyanid,  picric  acid,  and 
oxalic  acid,  the  latter,  however,  not  bein<r  precipitated  in  a  strong  sulphuric-acid 
solution. 

The  method  recommended  is  as  follows:  Dissolve  an  amount  of  the  substance  cor- 
responding t'i  0.1  gm.  of  nitric  acid  in  80  to  100  cc.  of  water,  add  10  drops  of  dilute 
sulphuric  acid,  heat  nearly  to  boiling,  and  add  10  to  12  cc.  of  the  nitron  acetate 
solution  i  in  per  cent  solution  of  nitron  in  5  per  cent  acetic  acid  |;  allow  the  Mask  to 
stand  for  ]\  t<.  -  hours  in  ice  water  and  collect  the  precipitate  on  a  Neubauer  crucible; 
run  the  filtrate  through  the  crucible  again,  and  when  the  solution  has  been  com- 
pletely removed  wash  with  10  to  12  cc  of  ice  water,  the  wash  water  being  added  in 
small  portions  and  each  portion  completely  removed  before  another  is  added:  dry 
the  precipitate  at  110°  to  constant  weight,  which  can  be  done  in  \  hour. 

In  calculating  the  results  the  formula  CM  Hltt  N4.  II\<>  is  used,  the  amount  of 
nitric  acid  pre-ent  being  estimated  by  multiplying  the  weight  of  the  nitron  nitrate 
by 

A  series  of  tests  of  the  method  on  pure  potassium  nitrate  are  reported  which  show 
a  close  agreement  between  the  determined  ami  calculated  amounts  of  nitric  acid. 
"When  nitrites  an-  present  they  interfere  with  the  accuracy  of  the  determination  and 
must  he  removed.  This  is  done  by  dissolving  the  substance  in  a  small  amount  of 
water  (0.2  gm.  in  5  to  6  cc.  of  waten  and  allowing  the  solution  to  drop  slowly  on 
finely  pulverized  hydrazin  sulphate  (about  ]  gm.  I,  which  decomposes  the  nitrites, 
allowing  the  nitrogen  to  escape  in  the  free  state. 

The  electrolytic  oxidation  of  ammonia  to  nitrite,  E.  Mulleb  and  1- .  Spitzes 
(Ber.  Deut.  Chem.  Gesell.,  ?,$  (1905),  .V...  .;.  pp.  778-782).— This  article  describes 
apparatus  and  methods  used  and  j:ives  results  obtained  in  electrolytically  oxidizing 
ammonia  to  nitrite  in  sodium  bydroxid  solution.  The  method  used  is  based  on  the 
work  of  Traube  and  Biltz. 

Studies  on  the  action  of  different  physical  and  chemical  agents  on  the 
gluten  of  wheat  flour.  E.  Flkdkent  -  Ann.  Sri.  Aaron.,  :.  ser.,  9  <  1904  •  II-  A"-  ■■'■ 
[)}).  450-472). — On  the  basis  of  investigations  extending  over  many  years  the  author 
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discusses  the  gluten  of  wheat  flour  and  its  determination.  In  his  opinion  gluten  is  a 
definite  constituent  of  Hour  and  its  mechanical  ex  tract  inn  may  be  accomplished  with- 
out loss  under  suitable  conditions.  If  water  of  16°  C.  temperature  is  used  containing 
80  to  90  tng.  or  0.8  or  0.9  per  cent  of  the  total  lime  in  the  form  of  bicarbonate,  and 
extraction  is  continued  for  10  or  11  minutes  and  washing  for  2  or  '.'>  minutes,  and  the 
gluten  is  dried  at  105°,  results  will  be  obtained  which  agree  to  0.2  of  a  per  cent, 
differences  which  are  not  greater  than  noted  with  other  methods  of  chemical 
analysis. 

On  the  rational  determination  of  gluten  in  wheat  flour,  E.  Fleurent 
(Cbmpt.  Rend.  Acad.  Sri.  [Paris'],  140  (190.5),  No.  2,  pp.  99-101).— A.  method  of 
determining  gluten  in  flour  is  given. 

The  estimation  of  the  adhesiveness  of  starch,  0.  Saake  and  P.  Martens 
(Zlschr.  Spiritusind.,  26  (1903),  pp.  436,  437;  abs.  in  Ztschr.  Untersuch.  Ndhr.  ".  Gen- 
ussmtl.,  !>  ( 1905),  No.  4,  p.  -'.'4). — A  method  of  estimating  the  adhesiveness  of  starch 
is  proposed,  which  depends  upon  measuring  the  resistance  offered  when  a  body  is 
allowed  to  drop  into  hot  starch  paste  and  is  removed  after  the  paste  has  been  allowed 
to  cool  ami  harden. 

Concerning  the  invertin  of  yeast,  B.  Hafnek  (Ztschr.  Physiol.  Chem.,  /'.'  i  1904), 
No.  1-2,  pp.  1-34,  pi.  !)■ — Analytical  and  other  data  are  reported  and  discussed. 

The  determination  and  estimation  of  small  quantities  of  maltose  in  the 
presence  of  dextrose,  J.  L.  Baker  and  W.  D.  Dick  (Analyst,  30  (1905),  No.  348, 
pp.  79-S5). — In  investigating  the  products  of  the  acid  hydrolysis  of  starch  the  authors 
rind  that  small  quantities  of  maltose  in  a  mixture  of  maltose  and  dextrose  freed  from 
dextrinous  bodies  of  high  molecular  weight  by  repeated  precipitations  in  alcohol,  or 
mixtures  of  alcohol  and  acetone,  may  be  estimated  with  a  fair  degree  of  accuracy  by 
determining  the  reducing  power  before  and  after  inversion  under  standard  c<  mditions. 
In  a  solution  of  the  mixed  sugars  fermented  with  Saccharomyces  marxianus  a  rise  in 
the  specific  rotary  power  and  a  fall  in  the  reducing  power  is  considered  additional 
evidence  of  the  presence  of  maltose.  To  place  the  matter,  however,  beyond  doubt 
the  solution,  after  fermentation,  may  be  converted  into  maltosazone,  which  may  be 
identified  by  its  microscopical  appearance  and  melting  point. 

The  inversion  of  cane  sugar  in  the  presence  of  milk  constituents,  F.  Watts 
and  H.  A.  Tempany  (Analyst,  30  (1905),  No.  349,  pp.  119-123).— -The  method  of 
Stokes  and  Bodmer  was  found  to  give  appreciably  too  low  results  on  condensed  milk, 
the  difficulty,  however,  being  avoided  by  increasing  the  time  of  boiling  from  10  min- 
utes to  40  minutes. 

The  determination  of  ammonia  in  milk,  W.  N.  Berg  and  H.  C.  Sherman 
(Jour.  Amer.  Chan.  Soc,  27  (190.5),  No.  2,  pp.  124-136). — -High  results  were  invari- 
ably obtained  when  the  milk  was  made  alkaline  and  boiled  under  atmospheric  pres- 
sure to  expel  the  ammonia.  ' '  The  Boussingault-Shaffer  method  in  which  the  sample 
is  mixed  with  methyl  alcohol,  made  alkaline  with  sodium  carbonate  and  distilled 
under  diminished  pressure,  has  been  slightly  modified  and  found  to  be  sufficiently 
delicate  for  the  determination  of  ammonia  in  milk  where  the  amount  is  often  less 
than  0.001  per  cent. ' '  Under  certain  conditions  the  sodium  carbonate  caused  a  cleav- 
age of  ammonia  from  organic  matter  which  could  be  largely  if  not  entirely  prevented 
by  saturating  the  boiling  mixture  with  sodium  chlorid.  "  Preliminary  experiments 
indicate  that  while  milk  ordinarily  tends  to  develop  both  acidity  and  ammonia 
on  standing,  there  is  no  necessary  connection  between  the  two,  since  either  may 
increase  rapidly  while  the  other  increases  slowly,  if  at  all." 

On  the  detection  of  water  containing  nitrates  in  milk  by  means  of  for- 
malin and  sulphuric  acid,  Eiohloff  and  II.  Pflugradt  (  Milchw.  Zentbl.,  1  (1905), 
No.  2,  pp.  68-71). — In  the  presence  of  nitrates  and  formalin  in  milk  the  addition  of 
sulphuric  acid  produces  a  blue  ring  between  the  layers,  which  reaction,  however,  may 


CHEMISTRY.  <)47 

easily  be  confused  with  the  coloration  produced  in  heated  milk  free  from  nitrates.  No 
characteristic  reaction  was  obtained  when  less  than  L8  per  cent  of  water  containing 
8mg.  of  N206  per  liter  had  been  added  to  the  milk.  The  reaction  was  positive  in 
the  greater  number  of  samples  examined  in  which  the  presence  of  water  was  indicated 
by  the  composition  of  the  milk.  Owing  to  the  failure  of  this  test,  when  water  free 
from  nitrates  has  been  added  to  the  milk  and  the  difficulty  of  distinguishing  the 
reaction  from  that  produced  in  pasteurized  milk,  the  test  is  not  recommended  im- 
practical purposes,  but  is  considered  of  value  to  the  chemist  in  confirming  conclu- 
sions drawn  from  the  composition  of  milk. 

Refractometer  investigations  of  milk  and  meat,  Rievei.  (Deut.  TierdrzU. 
Wchnsdir.,  13  (1905),  No.  i.\  pp.  138-131 ',  figs.  8).—  Investigations  by  means  of  the 
Zeiss  immersion  refractometer  were  made  of  the  milk  of  normal  and  diseased 
women  and  cows;  milk  preserved  with  formalin,  boric  acid,  borax,  sodium  salicy- 
late, and  potassium  bichromate;  and  of  the  flesh  of  normal  and  diseased  cattle,  pigs, 
sheep,  dogs,  rabbits,  guinea  pigs,  poultry,  and  horses.  The  method  is  believed  to  be 
of  no  practical  value  as  a  means  of  detecting  preservatives  or  determining  whether 
milk  or  meat  came  from  healthy  or  diseased  animals. 

On  the  cryoscopy  of  milk,  A.  Desmouliere  (Ann.  Chim.  AnalyL,  10  (1905), 
No.  -)',  pp.  89,  90). — It  is  shown  that  sodium  bicarbonate,  formalin,  and  glycerin 
materially  affect  the  freezing  point  of  milk.  A  sample  of  milk  showing  a  freezing 
point  of  0.53°  C.  showed  the  same  determination  after  the  addition  of  50 CC.  of  water 
and  1  gm.  of  glycerin.  Inasmuch  as  the  freezing  point  is  not  affected  by  the  removal 
of  fat  and  is  influenced  by  other  means,  it  is  believed  that  this  method  can  be  used 
only  in  connection  with  chemical  analysis  as  a  means  of  determining  adulteration  of 
milk. 

Cryoscopy  of  milk,  I.  S.  Bomstein  (Russ.  Vrach.,  3  (1905),  No.  3;  abs.  in  Jour. 
Amer.  Med.  Assoc,  44  (1905),  Xo.  15,  p.  1236). — The  value  of  cryoscopy  as  a  meansiof 
detecting  the  addition  of  water  to  milk  is  confirmed  by  the  author,  who  claims  that 
even  5  per  cent  of  water  can  be  infallibly  detected  by  this  means. 

Experience  with  "sin-acid"  butyrometry,  H.  Hoft  (Molk.  Ztg.,  19  (1905), 
No.  13,  pp.  309,  310). — Following  directions  for  the  use  of  this  test,  the-  author  has 
obtained  satisfactory  results  as  compared  with  the  Gerber  method.  The  Gerber  test 
bottles  gave  equally  as  good  results  as  those  especially  devised  for  the  purpose. 

Experiments  on  the  usefulness  of  the  Sichler  "sin-acid"  butyrometry, 
Lotterhos  i  Molk.  Ztg.,  19  (1905),  No.  7,  pp.  145,  146). — Comparative  tests-  of  the 
Sichler  and  Gerber  methods  are  reported.  The  nonacid  method  is  believed  to  be 
well  suited  for  the  rapid  determination  of  fat  in  whole  milk,  skim  milk,  buttermilk, 
acid  and  preserved  milk.  The  fat  layer  was  clearly  differentiated  without  the  use 
of  the  centrifuge.     The  results  by  the  2  methods  agreed  closely. 

"Sin-acid  "  butyrometry,  M.  Popp  (  Molk.  Ztg.,  19  ( 190-', ),  No.  9,  pp.  197, 198).— 
This  is  supplementary  to  a  previous  article  by  the  author  (E.  S.  R.,  16,  p.  640)  and 
consists  essentially  of  a  discussion  of  this  method.  It  is  believed  that  this  method 
must  not  be  considered  as  a  new  one,  but  merely  as  a  new  form  of  the  long  discarded 
alkali  method. 

Practical  notes  on  the  analysis  of  butter,  Vuaplart  (Abs.  in  Ann.  Chim. 
Analyt.,  10  \  1905),  No.  3,  pp.  118,  119).  —Methods  employed  by  the  author  in  the 
analysis  of  butter  and  the  average  results  obtained  on  35  samples  are  reported. 

A  simple  method  for  the  determination  of  fat  in  butter,  A.  Hesse  (Ztschr. 
Untersuch.  Nahr.  u.  QenussmU.,  8  (1904),  No.  11,  pp.  678-675). — A  modification  of 
the  Gottlieb  method  is  described. 

Note  on  the  detection  of  cocoanut  oil  in  adulterated  butter  by  the  method 
of  Muntz  and  Coudon,  F.  Jean  (Ann.  chim.  Analyt.,  10(1905).  No.  3, pp.  96-98; 
Indus.    Lait  [Paris],  80  (1906),  No.  15,  pp.  178-175).— The  method  of  Miintz  and 

28151— No,  10—05—2 


948  EXPERIMENT    STATION    RECORD. 

Coudon  (  E.  S.  R.,  15,  p.  850)  depending  upon  the  relation  of  the  water-soluble  and 
insoluble  volatile  fatty  acids  was  applied  by  the  author  to  mixtures  of  known  com- 
position and  to  11  commercial  samples  with  satisfactory  results. 

On  the  specific  rotation  of  salts  of  casein,  J.  H.  Long  (Jour.  Amer.  Ghent.  Soc, 
27(1905),  No.  4,  pp-  863-366) . — Casein  was  prepared  from  diluted  separator  skim 
milk  by  precipitation  with  acetic  acid,  repeated  washing  by  decantation  with  dis- 
tilled water,  and  dissolving  in  weak  sodium  hydroxid.  After  repeating  this  process 
several  times  the  precipitate  was  washed  with  alcohol  and  ether  and  the  residue 
dried  over  sulphuric  acid.  Determinations  at  20°  were  made  of  the  specific  rotation 
of  sodium,  potassium,  lithium,  and  ammonium  compounds  of  casein.  The  values 
obtained  were  higher  than  those  previously  reported.  In  all  cases  the  specific 
rotation  was  increased  with  increase  of  alkali. 

Chemical  studies  of  Tunis  olive  oil,  E.  Milmau  (Seifensieder  Ztg.,  31  (1904), 
pp.  77,  78,  98,  99,  118,  119,  135,  159,  183;  abs.  in  Ztschr.  Untersuch.  Nahr.  it.  GenussmU., 
8  (1904),  No.  9,  pp.  5S6,  587). — The  composition  of  Tunis  olive  oil  and  related  ques- 
tions are  the  subjects  taken  up  by  the  author. 

Quantitative  determination  of  pentosans  and  methyl  pentosans  in  natural 
products,  W.  B.  Ellett  (Inaug.  Diss.,  Univ.  Gottingen,  1904,  pp.50;  abs.  in  Jour. 
Landw.,  53  (1905),  No.  1,  pp.  13-25). — The  purpose  of  the  investigations  reported 
was  to  devise  a  method  for  the  simultaneous  determination  of  methyl  pentosans  and 
pentosans  in  vegetable  products.  Votocek's  statement  was  confirmed  that  methyl- 
furfurol-phloro-glucid  in  distinction  from  furfurol-phloro-glucid,  even  when  dried,  is 
soluble  in  alcohol.  It  seemed  probable,  therefore,  that  the  methyl-furfurol-phloro- 
glucid  and  the  furfurol-phloro-glucid  could  be  weighed  together;  the  methyl-furfurol- 
phloro-glucid  removed  with  alcohol;  and  the  furfurol-phloro-glucid  remaining 
weighed,  the  difference  between  the  two  weighings,  of  course,  giving  the  quantity  of 
methyl-furfurol-phloro-glucid.  Details  of  the  method  outlined  were  elaborated  and 
a  number  of  tests  showed  that  it  was  satisfactory.  Formulas  were  devised  designed 
to  simplify  the  method  of  calculation,  and  a  table  which  showed  the  amount  of 
methyl  pentose,  i.  e.,  rhamnose,  corresponding  to  0.010  gin.  to  0.149  gm.  of  phloro- 
glucid.  The  author  states  that  rhamnose  is  the  only  methyl  pentose  with  which  he 
was  able  to  experiment,  but  that  possibly  other  pentoses  would  differ  in  the  amount 
of  methyl-furfurol  which  they  would  produce. 

In  addition  to  the  above,  studies  were  made  of  the  methyl  pentosans  or  methyl 
pentoses  obtained  by  hydrolysis  of  pomegranate  and  white  pepper.  From  green 
pomegranate  rhamnose  was  isolated,  which  explains  the  formation  of  methyl  furfurol 
by  distillation  of  pomegranate,  hi  the  case  of  white  pepper  the  author  did  not 
succeed  in  isolating  the  mother  substance  of  furfurol  and  methyl  furfurol.  Studies 
with  tetrose  were  undertaken  to  find  a  typical  reaction  for  this  group. 

On  the  distribution  of  potassium  in  animal  and  vegetable  cells,  A.  B. 
Macallum  (Jour.  Physiol,  32  (1905),  No.  2,  pp.  95-128,  pis.  2).— Specially  prepared 
hexanitrite  of  cobalt  and  sodium  was  used  in  the  experiments  reported  as  a  precipi- 
tant for  potassium.  When  the  reagent  is  prepared  by  dissolving  20  gm.  cobalt  nitrite 
and  35  gm.  sodium  nitrite  in  75  cc.  of  water,  adding  thereto  10  cc.  of  glacial  acetic 
acid  and  diluting  with  water  to  100  cc,  it  precipitates  instantaneously  and  completely, 
according  to  the  author,  all  the  potassium  from  its  solutions  as  the  triple  salt.  After 
treating  cellular  elements  and  fresh  tissues  with  the  reagent  they  must  be  thoroughly 
washed  with  ice-cold  water  to  remove  all  traces  of  the  precipitant.  The  triple  salt 
will  be  left  behind  and  if  abundant  may  be  detected  under  the  microscope  by  its 
light  yellow  color.  The  presence  and  distribution  of  minute  quantities  may  In- 
detected  by  treating  with  ammonium-sulphid  solution  which  gives  a  black  coloration 
due  to  cobaltous  sulphid  reaction  wherever  triple  salt  is  precipitated.  Some  of  the 
author's  conclusions  follow: 
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"As  revealed  by  the  method  potassium  occurs  in  both  the  cytoplasm  and  the 

extracellular  structures.  In  the  latter  it  is  |. resent  as  a  produci  of  impregnation  and 
infiltration  ami,  as  a  consequence,  there  are  tew  such  structures  that  are  fie.-  from  it. 
In  intercellular  material  ami  in  inert  or  dead  matter  it  is  usually  very  abundant. 
The  cell  nucleus  does  ool  normally  contain  the  slightest  trace  of  potassium.  .  .  . 
Nerve  cells  are  wholly  free  from  potassium  ami  this  freedom  extends  to  the  den- 
drites ami  axons.   .   .   . 

"The  potassium  obtaining  in  cytoplasm  occurs  in  two  conditions,  that  of  physio- 
logical precipitation,  ami  that  of  physiological  or  biochemical  condensation. 

"The  precipitation  is  not  of  a  physical  character,  hut  may  perhaps  he  of  the  nature 
of  fixation,  in  an  inert  form,  of  the  potassium  in  passive  colloidal  material  in  the 
cytoplasm.  This  precipitation  is  the  process,  apparently,  by  which  living,  active 
cells  dispose  of  the  excess  of  potassium  salts  which  may  invade  them,  as  in  the  case 
of  vegetable  forms,  in  very  greal  excess.  .  .  . 

"In  smooth  muscle  fiber  the  potassium  found  is  scant  and  it  is  diffused  throughout 
its  cytoplasm,  Imt  in  striated  fiber  there  is  a  condensation  of  the  potassium  in  the 
dim  hands,  the  rest  of  the  fiber  being  free  from  the  element.  When  the  fiber  is  in 
the  contracted  condition  the  potassium  is  most  abundant  in  the  middle  third  of  the 
hand,  at  least  such  is  the  case  in  the  wing  muscles  of  the  scavenger  beetle.  It  is  the 
doubly- refractive  substance  of  the  dim  hands  that,  apparently,  constitutes  the  con- 
tractile material,  that  is  the  inogen  of  Hermann,  and  its  association  with  potassium 
suggests  some  relation  of  the  latter,  not  with  contraction,  for  smooth  muscle  fiber 
shows  that  property,  nor  with  tetanus,  for  in  eardiae  muscle  the  potassium  is  dis- 
posed as  in  ordinary  striated  fiber,  but  with  rapidity  of  contraction,  which  distin- 
guishes striated  tiher  from  smooth. 

"There  is  in  the  secreting  cells  of  the  pancreas  of  the  guinea  pig  ami  rabbit  a 
remarkable  concentration  of  potassium  compounds  in  that  portion  of  the  granular 
zone  immediately  adjacent  to  the  lumen,  while  the  remainder  of  the  cytoplasm  is 
free  from  them. 

"There  are  organisms  which  manifest  a  distinct  capacity  to  absorb  potassium  and 
amongst  them  is  one,  parasitic  on  Spirogyra,  whose  mycelial  threads  exhibit  kalio- 
philism  in  a  special  degree." 

It  was  found  that  the  cobalt  reagent  used  gave  a  precipitate  with  creatin,  but  not 
with  a  number  of  amid  acids,  acid  amids,  and  other  substances  tested. 

Exercises  in  practical  physiological  chemistry,  S.  W.  Cole  [Cambridge:  W. 
Heffer  &  Sons;  London:  Simpkin,  Marshall  &  Co.,  1904,  PP-  ir>-':  rev.  in  Lancet  [Lon- 
don], 1905,  I.  No.  14,  p.  936). — A  text-book  designed  for  laboratory  use. 

Preliminary  communication  on  the  methods  of  analysis  adopted  at  the 
Twentieth  Convention  of  the  Agricultural  Experiment  Stations  in  the  Ger- 
man Empire,  H.  Neubauer  and  V.  Schenke  i  Landw.  Vers.  Stat., 61  1  1905),  No.  5-6, 
pp.  851-S56).—A  brief  summary  of  the  proceedings  of  this  convention. 

Miscellaneous  analyses,  <;.  E.  Colby  [California  Sia.  Rpl.  1904,  j>-  48). —  Brief 
notes  are  given  on  the  results  of  examinations  of  oranges,  dried  prune-,  dried  tigs, 
olive  oil,  pickled  olives,  olive  soap,  vinegar,  salt,  "niter  earth,''  sulphur,  etc. 

Methods  of  chemical  analysis  as  applied  to  sewage  and  sewage  effluents, 
G.  McGowan,  R.  B.  Floris,  and  R.  S.  Finlow  (Roy.  Com.  Sewage  Disposal  {Great 
Britain]  Rpl.,  ;  ,«'■  5,  pp.  70,  figs.  7) . — Descriptions  are  given  of  methods  of 

sampling;  preliminary  observations  on  color,  smell,  reaction,  matter  in  suspension, 

the  presence  of  unusual  substances,  etc.,  are  described;  and  methods  of  determining 

free  and  salim-  am la,  albuminoid  ammonia,  nitric  and  nitrous  nitrogen,  organic 

ami  total  nitrogen,  oxygen  absorbed,  combined  nitrogen,  total,  suspended,  and 
soluble  solids,  cellulose,  dissolved  gases,  etc.,  are  explained  in  detail. 
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A  college  text-book  of  botany,  <i.  F.  Atkinson  (New  York:  Henry  HoU  &  Co., 
1905,  pp.  X  VI  ■  7S7,fig8.  592). — This  new  text-bonk  is  a  revision  and  elaboration  of 
the  author's  Elementary  Botany  (E.  S.  R.,  10,  p.  (ill).  The  method  of  treatment  is 
topical,  the  hook  being  divided  into  5  parts,  physiology,  morphology  ami  life  history 
of  representative  plants,  plant  members  in  relation  to  environment,  vegetation  in 
relation  to  environment,  and  representative  families  of  angiosperms. 

Parts  of  the  book  have  needed  but  little  rewriting,  while  other  chapters  are 
thoroughly  revised  and  are  brought  up  to  date.  This  is  true  particularly  of  those 
parts  which  treat  of  the  nutrition  of  plants,  the  morphology  of  fertilization  in  the 
gymnosperms  and  angiosperms,  the  chapters  on  algae  and  fungi,  as  well  as  the  general 
scheme  of  classification,  but  the  part  treating  of  ecology  has  been  rewritten  and  con- 
siderably extended  in  harmony  with  recent  investigations. 

The  work  is  well  illustrated,  many  of  the  figures  being  new  and  especially  pre- 
pared \\  iih  reference  to  the  text. 

Farm  grasses  of  the  United  States,  W.  J.  Spillman  (New  York:  Orange  Judd 
Co.,  J!*".',,  pp.  XV  248,  figs.  54). — In  preparing  this  volume  the  author  has  under- 
taken to  present,  in  connected  form,  the  main  facts  of  interest  to  the  farmer  concern- 
ing the  grasses  grown  in  this  country.  Wherever  the  information  was  available,  the 
actual  practices  in  grass  growing  are  fully  described,  the  treatment  as  far  as  possible 
being  from  the  standpoint  of  the  fanner.  The  country,  it  is  said,  may  be  divided 
into  4  regions,  based  on  the  character  of  grasses  grown,  and  the  especial  problems 
of  each  are  described.  Chapters  are  devoted  to  the  subjects  of  meadows  and  pastures 
and  grass  seed,  and  particular  attention  is  given  to  timothy,  bluegrasses,  millets, 
redtop  and  orchard  grass,  Brome  grass,  grasses  of  minor  importance,  lawns  and  lawn 
making,  and  grasses  for  special  conditions. 

On  the  whole,  the  book  appears  to  be  a  practical  treatise  on  the  grass  crop,  seed- 
ing and  management  of  meadows  and  pastures,  description  of  the  best  varieties, 
grass  seed  and  its  impurities,  and  grasses  for  special  conditions. 

Report  of  the  botanist,  J.  J.  Thornbek  (Arizona  Sla.  Jlj/i.  1904,  pp.  489-493). — 
A  report  is  given  on  the  conditions  on  the  range,  studies  on  forage  problems,  seed 
germination,  etc.  In  connection  with  the  range  investigations,  20  species  of  forage 
plants  were  sown,  and  of  these  Andropogon  leucopogon,  Bouteloua  rothrockii,  and 
Panieum  texanum  have  merited  favorable  consideration.  The  relative  value  of  some 
of  the  other  species  is  commented  upon. 

In  connection  with  the  forage  plant  problems  the  native  species  have  in  nearly 
every  instance  proved  superior  to  introduced  ones  when  tested  with  a  limited 
amount  of  irrigation.  Notes  are  given  on  the  use  of  singed  cactus  as  forage,  and 
attention  is  called  to  some  investigations  on  seed  germination.  It  is  shown  that  a 
number  of  species,  such  as  acacias,  mesquites,  palo  verde,  and  others  which  are  very 
resistant  to  moisture,  can  be  germinated  immediately  if  treated  for  2  to  6  minutes 
with  water  heated  to  85-88°  C.  Similar  results  were  obtained  by  scratching  or  cut- 
ting the  seed  coat  or  in  any  way  rendering  it  more  permeable  to  water.  In  connec- 
tion with  the  germination  experiments  it  was  found  that  the  seed  of  acacia,  mesquite, 
honey  locust,  locust,  and  Kentucky  coffee  tree  were  made  to  germinate  readily  when 
immersed  for  a  short  time  in  concentrated  sulphuric  acid  in  which  chromic  acid  had 
been  dissolved,  and  then  neutralized  in  a  dilute  solution  of  potassium  hydrate.  The 
seed  should  be  washed  in  running  water  for  several  hours  previous  to  planting. 

Miscellaneous  notes  are  added  in  which  it  is  shown  that  about  2,000  eucalyptus 
trees  were  distributed  during  the  past  year  to  determine  the  practicability  of  plant- 
ing eucalyptus  in  southern  Arizona,  and  the  failure  of  English  walnuts  to  grow  in  the 
vicinity  of  Tucson  is  commented  upon. 

The  tomato  blight,  a  bacterial  disease  due  to  Bacillus  solanacearum,  is  reported  as 
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having  been  very  destructive  in  southern  Arizona.     Preliminary  spraying  experi- 
ments with  Bordeaux  mixture  were  begun  to  test  the  possibility  of  controlling  this 

disease  and  will  lie  continued  the  ensuing  year. 

Report  of  the  division  of  economic  botany,  II.  M.  Hall  (California  Sta.  /.'/>'■ 
1904,  /'/'•  76-83).  —  A  report  is  given  by  the  assistant  botanist  on  the  investigations  in 
economic  botany  carried  on  between  July,  1903,  and  June,  1904.  During  this  time 
a  large  number  of  plants  were  determined  tor  different  correspondents  and  opinions 
given  relative  to  their  economic  value.  At  the  same  time  studies  were  continued  on 
weeds  and  poisonous  plants. 

Botanical  studies  are  being  made  of  ornamental  and  economic  plants,  and  it  is 
hoped  to  have  all  such  represented  in  the  economic  herbarium.  The  additions  to 
the  general  herbarium  are  shown,  ami  brief  reports  given  on  the  plants  received  for 
identification. 

An  experiment  on  the  relation  of  soil  physics  to  plant  growth,  B.  E.  Liv- 
[NGSton  and  <;.  H.Jensen  (Bot.  Gaz.,  88  {inn',),  No.  /,  pp.  67-71,  figs.  3).— -In  a 
previous  report  (E.  8.  R.,  15,  p.  751  )  one  of  the  authors  expressed  the  opinion  that 
the  nature  of  vegetation  covering  any  upland  area  would  he  determined  by  the 
amount  of  water  present  in  the  surface  layers  of  the  soil.  To  test  this  hypothesis 
cultures  were  made  in  which  crushed  quartz  of  3  grades  was  placed  in  open-headed 
barrels  and  various  nutrient  sails  were  added.  Plants  of  the  same  species  and  fre- 
quently from  the  same  clumps  were  transplanted  to  the  barrels  after  they  had  been 
sunken  level  with  the  surface  i  if  the  ground.  The  only  difference  between  the  '.',  cul- 
tures is  said  to  have  been  that  of  the  different  grades  of  sand,  which  was  crushed 
quartz  of  almost  pure  silica. 

The  3  cultures  were  exposed  to  the  same  external  conditions  of  precipitation, 
moisture,  soil,  etc.,  and  were  started  at  the  same  time.  For  a  few  days  no  difference 
could  he  noticed  in  the  growth  of  the  plants,  but  gradually  those  in  the  finest  sand 
gained  the  ascendancy  in  the  rate  of  growth.  The  figures  presented  were  made  from 
photographs  taken  a  month  and  a  half  after  the  beginning  of  the  experiment  and 
show  decided  differences  in  the  rate  of  growth. 

A  table  is  given  showing  the  height  of  the  different  plants  in  the  3  cultures,  and 
while  the  figures  presented  are  quite  significant,  they  are  said  to  not  fully  express 
the  inequality  of  the  characters  of  the  plants. 

It  is  held  that  this  experiment  offers  somewhat  conclusive  evidence  in  favor  of  the 
above-mentioned  hypothesis. 

The  effect  of  saltwater  on  plants,  R.  Otto  (Ztschr.  Pflanzenkrank.,  14  (1904), 
No.  8,  /'/'.  136-140). — An  account  is  given  of  injury  to  various  plants  by  watering 
them  with  the  waste  water  from  a  stream  which  carried  considerable  salt  in  solu- 
tion. The  reservoir  from  whence  the  water  was  taken  was  filled  from  a  stream  that 
flowed  near  a  coal  mine,  and  during  the  process  of  mining  a  salt  spring  was  devel- 
oped which  flowed  into  the  reservoir.  The  concentration  of  the  salt  solution  became 
so  great  after  a  time  as  to  seriously  injure  all  plants,  the  injury  being  first  indicated 
by  the  appearance  of  red  spots  on  the  foliage,  ultimately  followed  by  the  death  of 
the  plants. 

Analyses  of  dead  plants  and  soils  from  pots  in  which  they  were  grown  showed  the 
presence  in  the  air-dried  soil  of  0.193  percent  of  sodium  chlorid.  The  ash  of  the 
plants  was  also  determined,  and  while  sound  plants  had  25.92  per  cent  ash,  the  ash 
of  specimens  killed  by  the  saline  water  was  41.74  per  cent  of  dry  substance. 

The  salt  water  limits  of  wild  rice,  C.  S.  Scofield  (U.  S.  Dipt.  Ayr.,  Bureau  of 
Plant  Industry  Bui.  7?,  pt.  2,  pp.  8). — The  author  records  the  results  of  an  inquiry 
into  the  degree  of  salinity  which  wild  rice  will  withstand.  This  information  was 
sought  to  determine  the  practicability  of  planting  wild  rice  in  various  localities. 
The  method  of  testing  the  salt  content  of  the  water  was  that  used  by  the  Bureau  of 
Soils  for  testing  strengths  of  solution. 
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The  investigation  was  carried  <>n  along  the  Potomac  River  at  a  number  of  locali- 
ties, and  from  the  survey  made  it  is  assumed  that  the  salt  water  limit  of  wild  rice  is 
approximately  that  represented  by  0.03  of  the  normal  solution  of  sodium  chlorid. 
This  is  considerably  less  than  the  concentration  of  the  water  of  Chesapeake  Bay  and 
probably  indicates  the  maximum  salt  water  resistance  of  the  species  in  the  regions 
examined.  Where  less  strengths  of  solution  than  this  were  observed  the  growth  of 
wild  rice  took  place  about  in  proportion  to  the  strength  of  solution.  It  isalsostated 
that  the  salt  water  limits  of  wild  rice  may  be  approximately  determined  by  the  sim- 
ple test  of  taste.  When  water  is  appreciably  salt  to  the  taste  it  is  too  salt  for  the 
successful  growth  of  this  plant. 

The  assimilation  of  certain  organic  substances  by  chlorophyll-bearing 
plants,  P.  Maze  and  A.  Perrier  (Ann.  Inst.  Pasteur,  18(1904),  No.  l  .>,  pp.  721-747, 
pis.  2,  figs.  11). — The  authors  report  a  preliminary  series  of  experiments  with  maize 
in  which  the  assimilation  of  some  organic  substances  was  studied.  The  effect  of  the 
different  substances  on  the  germination  was  investigated,  as  well  as  on  the  develop- 
ment of  the  plants  after  having  been  germinated. 

Sugar,  glycerin,  methyl  alcohol,  and  ethyl  alcohol  were  found  to  retard  the  germi- 
nation of  maize  for  several  days  without  wholly  preventing  the  development  of  the 
plants.  When  added  to"  solutions  in  which  the  plants  are  already  growing  sugars 
are  assimilated  in  darkness,  but  they  are  not  able  to  supply  the  action  of  the  sun  in 
photosynthesis.  When  added  to  culture  media  they  are  rapidly  assimilated  in  sun- 
light, and  from  the  results  of  some  of  their  experiments  the  authors  conclude  that 
soluble  organic  substances  in  soils  or  solutions  may  aid  in  the  growth  of  the  chloro- 
phyll-bearing plants.  Where  the  plants  were  more  advanced  in  growth  glycerin  was 
absorbed  in  sunlight,  but  the  growth  of  the  plants  was  checked.  Ethyl  alcohol 
proved  somewhat  injurious,  which  is  believed  to  be  due  to  the  formation  of  aldehyde. 
Methyl  alcohol  was  readily  taken  up  and  it.  is  believed  was  assimilated  by  the  plants. 
The  toleration  of  chlorophyll-bearing  plants  to  the  alcohols  was  exceedingly  variable. 
Some  species  seemed  resistant  to  large  quantities,  but  these  compounds  did  not  add 
to  the  starch  content  of  the  plant  while  in  the  dark  nor  protect  the  starch  already 
occurring  in  the  leucoplasts. 

The  addition  of  dextrose  to  the. mineral  solutions  induced  chlorosis  in  the  plants 
growing  in  them,  and  it  is  believed  that  this  class  of  compounds  may  play  an  impor- 
tant part  in  the  occurrence  of  that  disease.  The  authors  experimented  with  plants 
grown  without  iron,  and  attribute  the  chlorosis  not  so  much  to  the  absence  of  the 
iron  but  to  a  superabundance  of  the  alkaline  bases,  which  render  the  iron  less  avail- 
able or  retard  its  action  altogether. 

The  action  of  sodium  nitro-prussid  on  plants,  R.  Bahadur  (Bui.  Col.  Agr. 
Tokyo  Imp.  Univ.,  6  (1904),  No.  2,  pp.  177-179).— The  highly  poisonous  character  of 
nitro-prussid  of  sodium  for  animals  has  been  demonstrated,  and  the  author  briefly 
reports  some  experiments  with  various  algae,  fungi,  and  other  plants  to  determine 
whether  it  possessed  the  same  poisonous  property  toward  plants  as  toward  animals. 
It  was  found  to  be  a  comparatively  weak  poison  for  the  lower  animal  organisms  and 
green  plants,  so  long  as  daylight  was  excluded,  and  not  to  be  poisonous  to  fungi  at 
all.  The  effect  of  daylight  is  to  decompose  the  salt  with  the  production  of  prussic 
and  nitrous  acids. 

The  effect  of  sulphurous  acid,  zinc  oxid,  and  zinc  sulphate  on  plants,  E. 
Haselhopf  and  F.  Gossel  (Ztschr.  Pflanzenkrank. ,  14  (1904),  No.  4,  pp.  193-201,  pis. 
2). — A  report  is  given  of  pot  experiments  with  wheat  to  test  the  effect  of  sulphurous 
acid,  zinc  oxid,  and  zinc  sulphate  on  the  plants  and  soil.  The  soil  used  in  the 
experiments  was  a  light  sandy  loam  and  fairly  well  supplied  with  the  nutritive 
materials  required  by  the  plants  but  rather  deficient  in  lime.  On  this  account  10 
gm.  of  calcium  carbonate  was  added  to  each  pot  in  some  of  the  series.  Sulphurous 
acid  was  passed  into  the  soil  and  later  the  pots  were  all  seeded  to  wheat. 
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The  wheat  was  allowed  to  mature,  after  which  the  soil?,  grain,  and  straw  were 
analyzed.  It  was  found  that  the  sulphuric  acid  content  of  the  soils  was  increased, 
doubtless  due  to  the  oxidation  of  the  sulphurous  acid.  The  growth  of  the  plants 
was  not  interfered  with  where  there  were  present  in  the  soil  bases,  such  as  lime  or 
magnesia,  with  winch  the  sulphurous  acid  could  combine.  The  sulphuric  acid  con- 
tent of  the  cereal,  especially  that  of  the  straw,  increased  in  proportion  to  the  sul- 
phuric-acid content  of  the  soil. 

The  experiments  with  the  zinc  compounds  were  carried  on  in  a  similar  manner  to 
those  described  above.  It  was  found  that  the  addition  of  as  much  as  0.235  per  cent 
of  zinc  oxid  was  without  effect  on  the  plants.  The  lime  content  of  the  soil  was 
found  to  exert  no  influence  on  the  action  of  the  zinc  oxid,  and  there  was  no  increase 
noticed  in  the  zinc  content  of  the  plants. 

Where  zinc  sulphate  was  added  to  the  soils  it  proved  highly  injurious  to  the  wheat 
plants  and  the  injury  was  not  reduced  to  any  extent  by  the  application  of  large 
amounts  of  lime. 

Injury  to  vegetation  by  smelter  fumes,  J.  K.  Haywood  (  U.  8.  Dept.  Agr., 
linn  an  of  Chemistry  />'"/.  89,  ////.  23,  pis.  6,  fig.  1). — The  results  are  given  of  investiga- 
tions made  to  ascertain  the  extent  of  injury  inflicted  on  surrounding  vegetation  by  a 
copper  smelting  plant  located  near  Redding,  Cal.  After  describing  the  general 
character  of  the  region,  the  location  of  the  smelter,  and  the  appearance  of  the  vege- 
tation the  author  discusses  the  chemical  principles  underlying  the  investigation. 

The  ore  used  by  the  smelting  company  consists  largely  of  sulphids  of  iron  and 
copper,  and  the  impurities  are  either  fluxed  or  burned  off.  This  results  in  the  pro- 
duction of  a  large  amount  of  sulphur  dioxid  and  to  some  extent  sulphur  trioxid. 

Experiments  were  conducted  to  test  the  visible  injury  by  sulphur  dioxid,  in  which 
potted  plants  were  subjected  for  various  lengths  of  time  to  different  proportions  of 
sulphur  dioxid  in  the  atmosphere.  The  effect  of  this  treatment  on  the  foliage  and 
the  results  of  analyses  of  the  leaves  are  given,  after  which  the  analyses  of  foliage 
collected  about  the  smelter  are  given  and  comparisons  drawn  between  the  two  series 
of  analyses. 

The  author  also  summarizes  the  results  of  a  number  of  other  investigations  on  the 
injury  to  vegetation  by  smelter  fumes,  and  from  his  investigations  draws  the  follow- 
ing conclusions: 

"Sulphur  dioxid  when  present  in  very  small  quantities  in  the  air  kills  vegetation. 
Such  injury  shows  itself  by  the  increased  sulphur  trioxid  content  of  the  foliage.  The 
vegetation  around  the  smelter  for  at  least  Z\  miles  north,  9  miles  south,  2i  miles 
east,  and  5  to  6  miles  west  has  been  greatly  injured.  The  water  of  the  Sacramento 
River  is  polluted  by  the  waste  material  from  the  smelter.  It  is  the  opinion  of  the 
author  that  this  injury  to  vegetation  will  continue  and  even  increase  its  limits  unless 
the  fumes  are  condensed.  The  fumes  can  be  condensed  and  sulphuric  acid  formed, 
for  which  a  ready  market  would  probably  be  found." 

The  absorption  of  electromagnetic  waves  by  living  vegetable  organisms, 
G.  0.  Squibb  {San  "Francisco,  1904,  pp.  S2,  pis.  4,  figs.  3). — In  connection  with  a 
report  on  investigations  of  wireless  telegraphy  carried  on  for  the  War  Department, 
the  author  gives  an  account  of  some  phenomena  suggested  by  the  action  of  trees  as 
conductors  for  electromagnetic  oscillations.  The  experiments  were  carried  on  princi- 
pally in  the  vicinity  of  San  Francisco,  a  grove  of  eucalyptus  trees  being  utilized  as 
the  receiving  station. 

The  apparatus  and  method  of  experiment  are  described,  and  it  is  said  that  the  trees 
were  found  to  serve  as  a  substitute  for  the  towers  and  masts  usually  required  to  carry 
the  antennae  wires.  The  investigations  showed  that  the  trees  were  capable  of  receiv- 
ing and  giving  off  the  electric  current  required  in  wireless  telegraphy,  and  marked 
differences  in  efficiency  were  noted  with  different  species  of  trees,  such  as  willow, 
pine,  spruce,  oak.  etc.     A  tree  with  a  small  leaf  surface  and  in  an  unhealthy  con- 
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dition  was  found  to  be  poorly  suited  for  the  purpose  of  the  experiment,  and  dead 
trees  practically  behaved  as  insulators. 

Altera  little  practice  it  was  found  that  two  men  could  install  a  sending  station  in 
from  10  to  15  minutes,  or  a  receiving  station  in  even  less  time.  All  that  was  neces- 
sary was  to  fasten  the  apparatus  to  the  side  of  the  tree  and  attach  the  wires,  one 
above  and  one  below,  nailing  them  into  the  tree. 

In  the  course  of  the  experiments  an  attempt  was  made  to  measure  the  electrical 
resistance  of  plant  cells  between  the  metallic  electrodes  inserted  in  the  trunk  of  a 
tree,  and  several  curves  were  taken,  but  sufficient  regularity  was  not  observed  t<> 
enable  any  generalization  regarding  the  phenomena.  In  summing  up  his  investiga- 
tions the  author  believes  that  living  plants  may  serve  a  more  important  part  in  elec- 
trical phenomena  than  has  been  generally  supposed,  and  he  urges  a  more  general 
study  of  the  physical  phenomena  as  related  to  plants. 

Beneficial  bacteria  for  leguminous  crops,  G.  T.  Moore  and  T.  R.  Robinson 
(U.  S.  Dept.  Agr.,  Farmers'  Bui.  214,  ]>/>■  48, figs.  17). — This  is  a  popular  bulletin 
giving  the  results  of  investigations  of  the  authors  on  the  subject  of  nitrogen  assimila- 
tion by  leguminous  crops  and  the  use  of  artificial  inoculating  material  for  the  pro- 
duction of  root  tubercles  upon  this  class  of  plants.  A  previous  publication  giving  in 
detail  the  information  upon  which  this  bulletin  is  founded  has  been  noted  (E.  S.  R., 
16,  p.  850). 

METEOROLOGY-  CLIMATOLOGY. 

Monthly  Weather  Review  (  Mo.  Wail  tier  Rev.,  32  {1904),  No.  12,  pp.  547-592,  figs.  2, 
charts  15). — In  addition  to  the  usual  reports  on  forecasts,  warnings,  weather  and 
crop  conditions,  meteorological  tables  and  charts  for  the  month  of  December,  1904, 
recent  papers  bearing  on  meteorology,  etc.,  tins  number  contains  the  following  arti- 
cles and  notes: 

Special  contributions  on  Recent  Additions  to  the  Weather  Bureau  Library,  by 
II.  II.  Kimball;  The  New  " Meteorologia "  by  A.  I.  Woeikof,  by  S.  Ilanzlik;  The 
Results  of  the  "Work  Done  at  the  Aeronautical  Observatory  at  Tegel,  near  Berlin, 
from  October  1,  1901,  to  December  31,  1902,  by  S.  Ilanzlik;  Evaporation  Observa- 
tions in  the  United  States  (illus. ),  by  II.  H.  Kimball  (see  p.  956);  Perpendicular 
Cold  Air  Movements  as  Related  to  Cloud  Velocity,  by  W.  A.  Eddy;  A  Cloud  Phe- 
nomenon at  Omaha,  Nebr.,  by  W.  F.  Riggs;  The  Introduction  of  Meteorology  into 
the  Courses  of  Instruction  in  Mathematics  and  Physics,  by  C.  Abbe;  The  Storm  and 
Cold  Wave  of  December  24  to  29,  1904,  by  W.  J.  Bennett;  and  Some  Relations 
Between  Direction  and  Velocity  of  Movements  and  Pressure  at  the  Center  of  Ellip- 
soidal Cyclones  (illus.),  by  S.  Hanzlik;  and  notes  on  William  Norrington,  nitrogen 
in  rainwater,  the  vapor  pressure  of  mercury,  Weather  Bureau  men  as  instructors, 
kite  work  by  the  Blue  Hill  Observatory  and  the  United  States  Weather  Bureau,  and 
storm  on  the  Pacific  Coast,  December  27-31,  1904. 

Meteorological  observations,  A.  O.  Leuschner  et  al.  ( California  Sta.  Rpt.  1904, 
pp.  182,  133,  197,  209,  fig.  1). — A  summary  of  observations  at  Students'  Observatory 
at  Berkeley  on  temperature  during  the  period  from  September,  1902,  to  June,  1904, 
is  given,  with  a  record  of  observations  at  the  same  place  during  the  year  ended  June 
30,  1904,  on  pressure,  temperature,  precipitation,  relative  humidity,  cloudiness,  and 
direction  of  the  wind.  Observations  at  the  Santa  Monica  and  Chico  forestry  sub- 
stations for  the  same  period  are  also  reported. 

Meteorological  observations,  W.  A.  Stocking,  Jr.  (Connecticut  Storm  Sta.  Rpt. 
1904,  pp.  241-248). — This  is  a  record  of  observations  on  temperature,  pressure, 
humidity,  precipitation,  and  cloudiness  during  each  month  of  1903  at  Storrs;  rainfall 
during  the  six  months  ended  October  31,  1903,  at  22  places  in  Connecticut;  monthly 
mean  temperature  and  monthly  precipitation  for  15  years  (1888-1902) ;  and  dates  of 
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la>t  and  first  killing  frosts  for  15  years.  The  mean  temperature  for  the  year  at  Storrs 
was  46.8°;  total  precipitation,  18.45  in.;  number  of  cloudy  days,  L20.  The  average 
rain  tall  for  the  State  during  the  6  months  ended  October  31  waa  25.78  in.  The  mean 
annual  temperature  for  L5  years  lias  been  47°,  theannual  precipitation 47.36 in. ;  the 
average  length  of  growing  season  L46  days. 

Meteorological  chart  of  the  Great  Lakes,  A.  .1.  Henry  and  X.  I'..  Congeb 
(U.S.  J>i/>t.  Agr.,  Weather  Bureau,  Meteorological  Chart  of  the  Great  Lakes,  1904,  No.  ;, 
/>/>.  18,  chart  1). — This  is  a  summary  of  observations  on  high  winds  in  the  lake  region 
during  the  season  of  navigation,  1904;  wind  velocities  and  anemometer  exposures; 
precipitation  in  the  lake  region,  November,  L903,  to  October,  L904;  lake  levels,  1904; 
opening  and  closing  of  navigation,  L904;  vessel  passages  at  Detroit,  Mich.,  during  the 
season  of  navigation,  and  wrecks  and  casualties  during  1004. 

Daily  variations  of  temperature  in  the  upper  air,  L.  Teisserenc  hi:  Boet 
(Compt.  Rend.  Acad.  Sci.  [Paris'],  140  (1905),  No.  7,  pp.  467-470,  fig.  t).  Observa- 
tions by  means  of  balloons  during 3  years  at  heights  varying  from  2  to  10  kilometers 
are  summarized  and  discussed,  vertical  isotherms  being  traced  for  some  of  the  periods 
of  observation. 

Rainfall  returns  (Agr.  News  [Barbados'],  4  (1!'0~>),  X<>.  77,  />.  S6). —  The  monthly 
rainfall  during  L904  in  Antigua  (mean  of  70  stations)  and  at  the  botanic  gardens  in 
Santa  Lucia  is  summarized. 

Rainfall  in  the  agricultural  districts,  E.  L.  Fowles  I  Queensland  Agr.  Jour.,  15 
(1905),  No.  6,  p.  798).-  A  table  is  given  which  shows  the  total  rainfall  for  each 
month  of  1 004  in  41  agricultural  districts  of  Queensland. 

Autumn  rainfall  and  yield  of  wheat,  VY.  N.  Su  \w  (Jour.  Soc.  Arts,  53  (1905), 
No.  2727,  pp.  366,  367;  Nature  [London],  71  (1905),  No.  1846,  pp.  470,  471,  fig.  /).— 
A  table  is  given  which  shows  the  relationship  between  the  rainfall  during  L3  weeks, 
covering  approximately  the  months  of  September,  October,  and  November,  and  the 
succeeding  yield  of  wheal  in  England  for  21  years,  1884  to  1905.  The  figures  show 
in  general  that  "the  yield  of  wheat  goes  up  as  the  autumn  rainfall  goes  down,  and 
vice  versa.   .   .   . 

"With  certain  exceptions,  every  inch  of  autumn  rainfall  involves  a  diminution  of 
the  yield  of  wheat  for  the  following  year  by  a  bushel  ami  a  quarter  per  acre.  It  may 
he  premised  that  the  extreme  variation  of  yield  was  from  26  bu.  in  1892,  1893,  and 
1895  to  35  bu.  in  1898.  If  the  yield  be  computed  from  the  autumn  rainfall  by  sub- 
tracting from  the  datum  of  39.5  bu.  per  acre  a  bushel  and  a  quarter  for  every  inch  ><i 
autumn  rainfall,  the  'computed  yield'  obtained  in  this  way  shows  an  astonishing 
agreement  with  the  actual  yield  given  in  the  official  returns.   .   .   . 

"Various  reasons  may  be  given  for  regarding  the  autumn  rainfall  as  likely  to  influ- 
ence the  yield  of  wheat;  the  washing  of  nitrates  from  the  soil  by  the  rain  or  the  post- 
ponement of  sowing  to  the  spring  on  account  of  the  wet  are,  no  doubt,  effective,  but 
that  all  causes  should  combine  to  make  the  dryness  of  autumn  the  dominant  factor 
in  determining  the  yield,  as  it  clearly  is,  is  very  remarkable." 
•  Cannon  defense  against  hail  (U.  S.  Dept.  Com.  and  Labor,  Mb.  Consular  Rpts.. 
190'),  No.  .'.''-'.  /'/-.  64-66)  .—This  is  a  brief  note  on  a  report  on  the  use  of  hail  cannon 
during  the  la-i  year  by  J.  Chatillon,  president  of  two  local  agricultural  societies  and 
of  the  Hail  Cannon  Society  of  Linias. 

The  pagoscope,  G.  Vrroux  (Nature  [Paris],  S3  (1905),  No.  1654,  p-  !■''!,  fill-  1; 
abs.  '<u  Lit.  Digest,  SO  (  1905),  No.  /•?,  p.  470,  fig.  1).—A  device  carrying  both  a  wet- 
bulb  and   a  dry-bulb  thermometer  with  a  double  scale  and  pointer  so  arranged  that 

the  usual  mathematical  calculations  are  obviated  and  the  probabilities  of  frost  during 
the  night  are  readily  determined  from  the  readings  of  the  two  thermometers  shortly 
before  sunset. 
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WATER     SOILS. 

Evaporation  observations  in  the  United  States,  II.  H.  Kimball  {Mb.  Weather 
Rev.,  32  {1904),  No.  12,  pp.  556-559,  fig.  1 ). — This  paper,  which  was  read  before  the 
Twelfth  National  Irrigation  Congress  at  El  Paso,  Tex.,  November  16-18,  1904,  sum- 
marizes observations  in  the  United  States,  especially  those  of  D.Fitzgerald"  at 
Boston,  Mass.,  L.  G.  Carpenter  at  the  agricultural  experiment  station  at  Fort  Collins, 
Colo.,  T.  Russell  at  various  signal  service  stations,  E.  Stelling  at  St.  Petersburg,  and 
by  the  United  States  Weather  Bureau  in  different  parts  of  the  United  States,  par- 
ticularly in  cooperation  with  the  United  States  Geological  Survey.  The  formulas  of 
Fitzgerald,  Russell,  and  Carpenter  for  computing  evaporation  are  discussed. 

"The  equations  of  Fitzgerald  and  Carpenter  appear  to  have  a  quite  general  appli- 
cation, provided  we  know  the  temperature  of  the  water  surface,  the  dew-point,  and 
the  wind  velocity.  It  would  seem,  therefore,  that  in  the  absence  of  reliable  meas- 
urements of  evaporation  from  water  surfaces,  an  effort  should  be  made  to  determine 
the  temperature  of  water  surfaces  near  Weather  Bureau  stations,  and  where  the 
evaporation  is  measured  from  tanks  sunk  in  the  ground  the  relation  between  the 
temperature  of  this  evaporation  surface  and  the  temperature  of  lakes  or  reservoirs  in 
the  vicinity  should  be  carefully  determined. 

"Seasonal  evaporation  naturally  varies  with  geographical  position.  Some  of  its 
peculiarities  are  shown  in  the  following  table:" 

Evaporation  in  incites. 


Month. 

Boston, 

Mass. 

Fort 

Collins, 

Colo. 

Clear 
Lake, 
Cal. 

Fort 
Bliss, 
'lex. 

0.90 

1.20 
1.80 
3.10 
1.61 
5.86 
6.28 
5.49 
4.09 
2.  95 
1.63 
1.20 

1 .  50 
2.00 
3.50 
5.00 
6.50 
8.00 
9.50 
8.50 
6.50 
1.50 

2.  50 
1.50 

0.85 

.60 

2.00 

2.82 

3.85 

4.30 

5.90 

4.70 

3.72 

2. 12 

.65 

.Co 

2.35 

2.  15 

6.25 

10.85 

11.20 

Julv 

9.60 

9.50 

9.  20 
6.80 

4.15 

1  December 

2.95 

Year 

39.11 

59. 50 

32.38 

1 

82.65 

"The  above  table  indicates  the  importance  to  irrigation  engineers  of  making  the 
readings  throughout  the  entire  year." 

Analyses  of  waters,  <i.  E.  Colby  {California  Sin.  Rpt.  1904,  pp.  84-48). — This 
article  reports  and  discusses  the  results  of  analyses  of  144  samples  of  water  from  dif- 
ferent sources  in  the  State. 

Soil  investigations,  H.  Snyder  and  J.  A.  Hummel  {Minnesota  Sta.  Bui.  89,  pp. 
191-212,  pis.  2) . — This  bulletin  gives  the  results  of  3  investigations  relating  to  the 
fertility  of  soils  as  follows:  (1 )  The  influence  of  crop  rotations  and  use  of  farm  ma- 
nures upon  the  humus  content  and  fertility  of  soils,  (2)  the  water-soluble  plant  food 
of  soils,  and  (3)  the  production  of  humus  in  soils. 

The  first  of  these  investigations  is  a  continuation  of  work  previously  reported  upon 
(E.  S.  R.,  13,  p.  540)  and  yives  a  summary  of  studies  during  1900-1904,  "of  the  effects 
upon  the  fertility  of  12  years  continuous  cropping  compared  with  crop  rotations  and 
the  use  of  farm  manures."  These  studies  show  "that  when  grains  are  grown  con- 
tinuously there  is  a  heavy  loss  of  nitrogen  from  the  soil,  caused  by  decay  of  the 
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humus  of  which  nitrogen  is  one  of  the  component  parts.  When  grains  are  grown  in 
a  rotation  with  clover,  and  Earm  manures  are  applied  to  the  corn  crop,  the  losses  of 
nitrogen  and  humus  are  reduced  toa  minimum  and  the  crop-producing  power  of  the 
soil  is  increased." 

The  second  investigation  reported  in  this  bulletin  has  already  been  briefly  noted 
in  the  Record  I  E.  S.  !.'.,  in,  p.  28).  It  was  designed  to  show  by  means  of  cultures 
in  sterile  sand  the  extent  to  «  hich  plants  can  utilize  the  mineral  food  dissolved  in  the 
soil  water.  It  was  found  that  -'when  wheat,  oats,  ami  barley  weresupplied  only  with 
soil  ieachings  they  failed  to  make  a  normal  growth  and  to  produce  seeds,  showing 
that  water  alone  acting  upon  a  fertile  soil  is  nol  sufficient  to  supply  a  crop  with  its 
mineral  food,  but  a  large  part  is  taken  in  other  terms  and  that  it  is  necessary  for  the 
farmer  by  means  of  cultivation,  manures,  and  rotation  of  crops  to  increase  the  reserve 
plant  food  of  the  soil,  not  soluble  in  water,  so  as  to  secure  maximum  yields." 

The  third  investigation  was  a  continuation  of  similar  studies  reported  in  previous 
bulletins  (E.  S.  R.,  11,  p.  1018).  As  in  the  previous  experiments  Mil. soil  contained 
in  a  series  of  boxes  was  mixed  indifferent  cases  with  casein,  albumin,  wheal  gliadin, 
and  other  organic  compounds.  "In  some  of  the  boxes  known  amounts  of  mineral 
substances  were  also  added.  The  boxes  were  exposed  out  of  doors  for  one  year  to 
allow  humification  to  take  place.  Previous  to  exposure,  samples  of  the  soil  and  of 
the  various  organic  substances  used  were  analyzed  and  after  the  close. if  the  year  they 
were  again  weighed  and  analyzed."  The  object  of  these  experiments  was  to  show 
the  extent  to  which  the  proteid  compounds  of  feeding  stuffs  and  manures  combine 
with  the  inert  phosphoric  acid  and  potash  of  the  soil  to  form  humates.  The  lo>s  of 
nitrogen  during  the  process  of  humification  and  the  form  in  which  nitrogen  exists  in 
humus  were  also  studied.  The  results  show  that  appreciable  amounts  of  the  phos- 
phoric acid  and  potash  of  the  soil  entered  into  combination  with  the  organic  matter 
during  the  process  of  humification  and  were  thereby  rendered  more  soluble.  There 
was  at  the  same  time  a  loss  of  nitrogen.  Little  of  the  nitrogen  remaining  in  the 
humus  was  in  amid  form,  ''the  larger  portion  being  in  forms  allied  to  insoluble  pro- 
teids  and  not  readily  acted  upon  by  a  dilute  acid  pepsin  solution. 

"  In  the  process  of  humiheation,  an  appreciable  amount  of  the  organic  matter  is 
rendered  soluble  and  is  obtained  in  the  soil  Ieachings." 

The  value  of  humates  as  plant  food  is  briefly  discussed. 

A  comparison  of  the  organic  matter  in  different  soil  types,  F.  K.  Cameron- 
{Jour.  Amer.  Chem.  Soc,  r,  \  1905),  No.  3, pp.  256-258).— -The  results  of  determina- 
tions by  a  method  previously  noted  (  I*'-.  S.  It.,  15,  p.  744)  of  organic  matter  in  1,340 
samples  of  --oil  and  1,220  subsoils  representing  'SM  soil  types  are  summarized. 

"The  average  contenl  of  organic  matter  for  all  these  samples  is  2.06  per  cent  for 
the  soil  and  0.83  per  cent  for  the  subsoil.  .  .  .  An  examination  of  the  results  seems 
to  indicate  that,  generally  speaking,  the  range  of  color  of  the  soil  within  any  given 
soil  type  varies  in  the  order  of  the  content  of  organic  matter.  The  color  of  a  soil, 
however,  is  by  no  means  a  safe  indication  of  its  content  of  organic  matter.  .  .  .  The 
variation  in  the  total  organic  matter  in  different  samples  of  the  same  soil  type  is  fully 
as  great  as  between  samples  of  different  types.  .  .  .  Not  only  has  the  mineral  matter 
an  important  part  in  determining  color,  hut  further,  the  organic  matter  in  different 
soils  is  of  a  widely  different  nature.   .   .   . 

"  For  these  n  asons  the  Bureau  of  Soils  proposes  in  the  future  to  omit  the  determi- 
nation of  the  total  organic  matter  as  a  regular  integral  part  of  the  mechanical  analysis 
of  a  soil,  except  in  special  cases  when  it  is  obviously  of  importance  in  defining  a 
type. ' ' 

Contribution  to  the  knowledge  of  the  products  of  weathering  of  silicates 
in  clay,  volcanic  and  laterite  soils,  J.  M.  van  Bemmelen  [Ztichr.  Anorgan. 
Chem.,  /'.'  i  1904),  No.  S,  />/>■  265S14). — The  author  claims  that  extraction  of  a  soil 
with  hydrochloric  acid   by  ordinary  methods  gives  no  accurate  knowledge  of  the 
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products  of  weathering  mainly  because  the  extraction  of  silica  is  incomplete.  This 
can  be  obtained  by  alternate  extraction  with  acids  and  with  alkali  solutions.  The 
author's  method  involves  in  general  successive  treatment  with  hydrochloric  acid 
(3  to5  gin.  of  soil  with  50  to  100  cc.  of  acid),  increasing  in  strength  from  1.035  to  1.2 
sp.  gr.  at  temperatures  rising  from  55°  C.  to  boiling  for  periods  varying  from  5  minutes 
to  1  hour,  followed  by  2  extractions  for  5  minutes  at  .ri5°  C.  and  I  hour  at  boiling 
temperature,  respectively,  with  sodium  or  potassium  hydroxid  solution  of  1.04  sp.  gr., 
and  finally  in  some  cases  heating  with  concentrated  sulphuric  acid  (5  to  10  cc. )  until 
the  larger  part  of  the  acid  is  evaporated.  In  case  of  very  basic  soil  the  treatment 
with  alkali  precedes  that  with  acid  and  is  continued  for  a  longer  time  than  that  given 
above.     The  insoluble  residue  is  examined  microscopically. 

This  method  has  been  used  in  a  study  extending  over  many  years  of  the  clay  soils 
of  the  recent  alluvium  of  the  Netherlands  and  of  the  volcanic  soils  of  Sumatra  and 
Java,  in  which  the  author  has  attempted  to  ascertain  the  relation  between  silica  and 
alumina,  their  chemical  combination  in  products  of  weathering,  and  whether  they 
have  a  definite  solubility  in  acids  and  alkalis;  to  determine  whether  products  of 
weathering  contain  alkaline  bases;  and  whether  the  iron  oxid  of  soils  is  free,  or 
absorptively,  or  chemically  combined. 

The  results  of  studies  of  a  large  number  of  alluvial  plastic  clays,  soils  of  volcanic 
origin,  and  laterite  soils,  which  are  summarized,  show  that  the  ratio  of  alumina  to 
silica  is  not  constant.  With  the  ordinary  alluvial  clays  the  results  indicated  that  the 
weathering  had  taken  place  in  a  single  stage,  while  with  the  volcanic  and  laterite  soils 
there  were  various  stages  of  weathering  resulting  in  a  mixture  of  silicates.  The 
progress  of  weathering  was  best  shown  in  the  laterites,  the  final  product  being 
hydrargillit.  Alkaline  and  alkaline  earth  bases  were  present  in  varying  amounts, 
diminishing  with  the  progress  of  weathering.  The  ordinary  clays  contained  much 
loosely  combined  water — lost  at  15°  0.  over  concentrated  sulphuric  acid — and  about 
2  molecules  of  water  which  was  lost  at  higher  temperatures.  The  laterites  examined 
apparently  contained  little  loosely  held  water  and  more  than  2  molecules  of  firmly 
fixed  water  only  when  hydrargillit  was  present.  The  more  basic  the  products  of 
weathering  the  more  readily  they  dissolve.  The  iron  oxid  of  the  soils  examined 
contained  a  little  more  than  i  molecule  of  water  at  ordinary  temperature  and  a  little 
less  at  100°  C. 

The  importance  of  a  fixed  relation  between  amount,  strength,  and  temperature  of 
solvent,  and  the  amount  of  soil,  etc.,  is  emphasized.  The  constitution  of  the  prod- 
ucts of  weathering  as  well  as  the  process  itself  are  discussed. 

Index  to  the  mineral  resources  of  Alabama,  E.  A.  Smith  and  H.  McCalley 
{University,  Ala.:  Geological  Survey  of  Alabama,  1004,  pp.  79,  pis.  6,  map  1). — "This 
document  is  intended  rather  to  direct  the  attention  of  those  interested  to  the  various 
natural  resources  of  the  State  which  are  considered  capable  of  being  profitably  util- 
ized, and  to  the  sources  from  which  more  detailed  information  may  be  derived,  than 
to  be  a  complete  or  adequate  presentation  of  the  subject." 

The  mineral  products  noted  are  classified  under  (1)  materials  used  in  the  manu- 
facture of  iron,  (2)  clays  and  cements,  (3)  miscellaneous,  the  latter  including  among 
other  materials  the  following,  which  are  of  special  interest  from  an  agricultural  stand- 
point: Niter,  phosphates  (silurian,  cretaceous,  and  tertiary),  building  stones,  road 
and  ballast  materials,  and  soils. 

"For  convenience  in  the  discussion  of  its  soils,  the  State  may  be  divided  into  two 
parts,  approximately  coextensive  with  the  mineral  district  and  the  agricultural  dis- 
trict, respectively. 

"  In  the  first  the  soils  are  in  the  main  residual,  i.  e.,  they  have  been  derived  from 
the  rocks  upon  which  they  now  rest,  and  show,  therefore,  more  or  less  close  relation- 
ship to  them.  In  the  second,  the  Coastal  Plain  or  agricultural  district,  the  creta- 
ceous and  tertiary  formations  have  been  overspread  with  a  mantle  of  sandy  loam 
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and  pebbles,  transported  from  elsewhere,  and  the  soils  are  in  great  measure  made 
from  these  materials,  modified,  however,  locally  by  admixtures  with  the  disintegra- 
tion and  decomposition  products  of  the  underlying  older  rocks." 

The  soils  of  the  mineral  district  are  derived  mainly  from  sandstones,  shales,  and 
limestones,  although  in  each  case  there  are  admixtures  of  material  from  other  sources 
which  give  rise  to  a  great  variety  in  the  resulting  soils.  There  are  three  prominent 
types  of  these  soils,  (1)  sandy  loams,  in  part  slightly  calcareous;  (2)  calcareous  sandy 
loams,  and  (3)  highly  calcareous  clayey  loams.  The  upland  soils  of  the  Coastal 
Plain  are  in  the  main  based  on  materials  derived  from  the  Lafayette  formation, 
which  as  a  mantle  of  sandy  loam  and  pebbles  has  been  spread  over  the  entire  dis- 
trict to  an  average  depth  of  25  ft.  When  unmodified  by  admixtures  these  soils  are 
highly  siliceous  loams,  usually  colored  a  deep  red  by  iron  oxid.  "  They  are  well 
drained,  well  situated,  and  among  the  most  desirable  of  our  farming  lands,  because 
of  these  qualities  and  of  the  ease  of  working  and  capability  of  improvement.  At  the 
other  extreme  they  are  very  sandy  and  comparatively  infertile  in  the  natural  state, 
yet  some  of  the  most  valuable  truck  farms  of  southern  Alabama  have  soils  of  this 
class.  .  .  . 

"Where  the  limestones  of  the  Selma  chalk  and  of  the  St.  Stephens  underlie  and 
constitute  the  country  rocks,  the  soils  show  marked  departure  from  the  prevailing 
type  of  Coastal  Plain  sandy  loams.  From  these  areas  the  Lafayette  sands  have  often 
been  in  great  part  swept  away  by  erosion,  and  the  soils  are  in  a  measure  residual, 
being  the  insoluble  clayey  residues  from  the  decay  and  disintegration  of  the  lime- 
stones. 

"Like  all  clayey  soils  derived  from  limestones,  they  are  of  exceptional  fertility, 
and  make  the  very  best  farming  lands  of  the  State.  Such  are  the  soils  of  the  great 
Black  Belt  or  Canebrake  Belt  of  central  Alabama,  and  those  of  the  lime  hills  and  hill 
prairies  of  the  southern  part  of  the  State.  Remnants  of  the  Lafayette  mantle  occur 
at  intervals  through  all  these  regions,  and  admixtures  of  the  red  loams  of  this  mantle 
with  the  native  marly  soils  give  rise  to  many  varieties,  such  as  the  Red  Post  Oak 
soils,  the  Piney  Woods  Prairie  soils,  etc. 

"Another  departure  from  the  prevailing  Coastal  Plain  sandy  loams  is  caused  by 
the  great  clay  formation  of  the  lower  tertiary,  which  gives  origin  to  the  Post  Oak 
Flatwoods  of  Sumter  and  Marengo  counties.  East  of  the  Alabama  River  in  Wilcox 
and  Butler  counties,  these  clays  bold  much  lime  and  form  regular 'prairie' soils, 
characteristically  developed  along  Prairie  Creek  in  Wilcox. 

"Besides  the  above,  there  are  small  areas  of  marly  soils  in  the  tertiary,  due  to 
the  shell  beds  which  occur  at  intervals  in  the  lower  or  lignitic  division  of  this 
formation.   .   .   . 

"In  the  lower  counties  of  the  State  the  materials  of  the  Lafayette  are  in  general 
more  sandy  than  is  the  case  farther  north,  and  we  find  in  this  section  also  another 
surface  mantle,  viz.,  the  Grand  Gulf,  underlying  the  Lafayette,  and  like  it  consisting 
mainly  of  sands  with  some  beds  of  laminated  clay  intercalated.  .  .  . 

"Along  all  the  larger  streams  of  the  Coastal  Plain  region  we  find  developed  nor- 
mally three  well-defined  terraces.  The  first  terrace  or  bottom  is  subject  to  overflow 
and  its  soils  are  the  sands  and  other  materials  periodically  deposited  by  the  stream, 
and  are  the  most  recent  perhaps  of  the  formations.  A  few  feet  above  the  high-water 
mark  and  consequently  not  subject  to  overflow  except  in  the  depressions  caused  by 
erosion,  are  the  second  bottoms,  with  very  characteristic  soils,  yellowish  silty  loams 
increasing  in  sandiness  from  above  downward.  The  second  bottoms  are  on  an  aver- 
age perhaps  a  mile  in  width,  and  are  always  choice  farming  lands.  Upon  this  terrace 
are  many  of  the  great  plantations  of  ante-bellum  days. 

"About  KK)  ft.  above  the  second  bottom  we  find  a  third  terrace  averaging  some 
3  miles  in  width,  the  soils  of  which  are  of  the  usual  Lafayette  type,  red  sandy  loam 
underlain  by  pebbles," 
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Division  of  soils,  R.  II.  Loughridoe  ( California  Sla.  /<'/>/.  1904,  pp.  98-84). — This 
is  a  summary  accounl  of  the  work  of  the  year  ended  June  •'!<>,  L904,  and  includes 
in  itr-  (in  the  importance  of  careful  sampling  and  on  methods  of  sampling,  a  descrip- 
tion of  the  soil  exhibit   prepared  for  the  Louisiana  Purchase  Exposition,  and  state 

tnents  regarding  a  reexaminati i  soils  from  the  Salton  Basin  anil  [mperial  region, 

work  in  soil  physics  (mainly  moisture  determinations,  mechanical  analyses,  ami 
si  Hue  si  in  lies  of  (  m  pi  I  la  iv  rise  ami  percolation  "i'  water),  the  preparation  of  an  agri- 
cultural map  nf  the  State  for  the  Louisiana  Purchase  Exposition,  examination  of 

minerals,  etc. 

Soils  of  the  Province  of  Buenos  Ayres,  Argentine  Republic,  R.  ,1.  Huergo 
(An.   Miti.  Agr.  Argentina,  Sec.  Agr.  {Agron.),  I  i  1904),   ZVb.  P,  pp.  i:  59,  map  I). 
This  article  forms  part  of  a  detailed  reporl  on  the  agricultural  conditions  of  this  prov- 
ince,    ft  discusses  in  detail  the  general  physiography  and  agricultural  condition  of 

its  soils,  the  physical  i stitution  and  chemical  composition  of  thesoils,  and  gives 

analyses  of  a  la  rut  •  number  of  soils  with  corresponding  subsoils  of  the  province.  The 
general  characteristics  of  I  lie  soils  of  different  districts  in  the  province  are  Bhown  on 
a  colored  map. 

Soils  of  the  Province  of  San  Luis,  Argentine  Republic,  A.  L.  Cravetti  i  An. 
Min.  Agr.  Argentina,  Sec.  Agr.  (Agron.),  I  (1904),  No.  5,  pp.  .'/  65,  figs.  ?).  This  is 
one  chapter  of  a  detailed  report  on  the  agricultural  conditions  of  this  province  and 
deals  with  the  general  physiographic  conditions,  color,  composition,  quality  and 
deficiencies  of  soils,  and  the  characteristic  vegetation  of  the  region.  Analyses  of  51 
samples  of  soil,  with  corresj < I i 1 1 «_r  subsoil,  are  reported  and  discussed. 

Analysis  of  Spanish  soils  (Abonos  Quimicos,  5  (1905),  No.  50,  pp.  .'■'<  27). — A 
summary  is  given  of  analyses  of  861  samples  of  soils  Erom  different  provinces  of 
Spain. 

Nitrification  and  denitrification  in  cultivated  soils,  V.  LoHNIS  (Centbl.  Bakt. 
a.  Par.,  .'.  AbL,  18  (1904),  No.  .'.'  28,  pp.  706-715;  abs.  in  Chem.  Centbl.,  1905,  /,  No. 
8,  i>.  624). — Denitrification  is  shown  to  be  inconsiderable  in  well-aerated  soils.  Pro- 
tein formation  is  also  inconsiderable  because  of  an  insufficiency  of  assimilable  organic 
matter.  Nil  rification  generally  exceeds  antagonistic  processes  because  the  conditions 
in  soils  are  usually  imnc  favorable  to  nitrifying  organisms  than  toothers.  Under 
certain  conditions  all  three  processes  may  go  on  at  the  same  time  in  the  soil. 

FERTILIZERS. 

On  the  agricultural  value  of  humus,  .1.  Dumont |  Compt.  Rend.  Acad.  Sci.  [  Paris], 
140(1905),  No.  /',/'/'•  ■'•''''  259).     A  further  study  of  the  causes  of  the  effectiveness  of 

the  hnn ms  fertilizer  described  in  a  previous  article  (  K.  s.  R,,  Hi,  p.  l' 1 1 1  is  reported 
in  which  this  fertilizer  was  tested  alone  ami  in  various  combinations  with  phosphatic 
slag,  superphosphate,  ami  barnyard  manure  on  beets,  potatoes,  corn,  ami  alfalfa. 

The  h  inn  ns  fertilizer  gave  g 1  results  both  alone  ami  iii  combination  with  manure. 

The  mineral  phosphates  gave  very  poor  results  w  lien    used  alone  on  soils  which    hail 

been  regularly  manured  for  30  years,  hut  the  addition  of  organic  manures  increased 

the  effectiveness  of  the  phosphates. 

Six  hundred  kilograms  per  hectare  of  the  humus  fertilizer  supplying  L3.2  kg.  of 
nitrogen,  17. 1  kg.  of  phosphoric  acid,  and 34.6  kg.  of  potash  gave  much  better  results 

than  I'll, HOI)  kg.  of  manure  per  hectare  furnishing  SO  kg.  of  nil  rogen,  7  1.5  kg.  of  phos- 
phoric acid,  and  92  lyur.  of  potash.  The  difference  in  efficiency  is  attributed  to  a  dif- 
ference in  the  constitution  of  the  humus  material  ( matiere  m>ir<  ). 

In  the  case  of  the  humus  fertilizer  this  is  readily  nitrifiable  and  contains  humo- 
phosphates,  or  phospho-humates,  which  are  readily  disseminated  in  the  soil  and 
assimilated  by  the  plant,  being  superior  in  this  respect  to  mineral  superphosphates. 
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containing  large  amounts  of  calcium  sulphate,  which  interferes  with  the  action  of  the 
phosphoric  acid. 

The  valuation  of  the  manurial  residues  of  feeding  stuffs,  A.  smktiian 
(Reprinted  from  Roy.  Lancashirt  Agr.  Soe.  Jour.  190S, pp.  12).  This  is  a  review  of 
the  report  of  a  committee  appointed  to  draw  up  a  scale  of  compensation  for  unex- 
hausted improvements    I..  8.  I;.,  14,  p.  1057). 

On  the  preparation  of  bone  meal,  A.  Gbau  (Jour.  Agr.  Prat.,  i>.  ser.,  9  I  190S), 
No.  in,  /,.  S09). — The  method  generally  used  in  France  is  briefly  described. 

On  manuring  with  kainit,  S.  Suzuki  '/»'»/.  Col.  _\,/r.  Tokyo  /m/>.  Univ.,6(19t 
No.  /,  pp.  406  $19).  'I'lie  literature  of  investigations  relating  to  the  fertilizing  value 
«>f  kainit,  especially  tin-  effect  <<i  tin-  chlorids  present,  is  reviewed,  and  pot  experi- 
ments with  peas,  beans,  buckwheat,  and  rice  t<>  determine  tin-  nature  and  extenl  of 
the  influence  exerted  by  the  chlorids  and  tin-  magnesia  present  are  reported,  ft  is 
reported  that  in  all  tin-  experiments  tin-  kainit  acted  favorably  and  there  was  noth- 
ing to  indicate  that  the  chlorin  or  magnesia  content  interfered  with  the  growth  of 
the  plant-.  The  authoi  therefore  is  inclined  to  believe  that  cases  of  depression  of 
yield  by  kainit  musl  be  restricted  to  soils  which  contain  an  excess  of  chlorids  or  mag- 
nesia, a  condition  which  can  he  corrected  by  applications  of  lime. 

The  development  of  technique  in  the  fertilizer  industry  from  the  begin- 
ning to  the  present  time,  Klipperi  (Ztschr.  Angew.  Chem.,  18  (1905),  No.  9,  pp. 
.'.a  821  !.  This  is  a  brief  review  of  the  development  of  apparatus  and  methods, 
especially  in  '  lermany. 

Analysis  of  commercial  fertilizers  sold  in  Maryland,  II.  I'..  McDonnell  et 
a!..  (Maryland  Agr.  Col.  Quart.,  1905,  No.  .: .  pp.  52).  -The  results  of  analyse'.-  of 
fertilizer-  inspected  from  July,  1904,  to  January,  1905,  inclusive,  are  reported. 

Commercial  fertilizers,  YV.  Freak  l  Pennsylvania  Dept.  Agr.  />'"/.  182,  />/>.  69). — 
This  bulletin  gives  the  results  of  fertilizer  inspection  in  Pennsylvania  during  the  5 
months  ended  December  31,  L904. 

Licensed  commercial  fertilizers,  F.  W.  Wou.  |  Wisconsin  Sta.  Bui.  120,  /*/>■  5,  6, 
10,  11). — Analyses  of  VI  fertilizers  licensed  in  Wisconsin  during  1905  are  reported 
and  the  text  of  the  State  fertilizer  law  i-  given. 

Working1  in  Great  Britain  of  the  fertilizers  and  feeding  stuffs  act,  1893, 
Burghclere  bt  ai..  Rpt.  />.//'.  <'<>,,'.  Bd.  Agr.  and  Fisheries  [Great  Britain],  1905, 
I'll.  Ill  88). — This  is  a  report  of  a  committee  appointed  by  the-  Board  of  Agriculture 
and  Fisheries  \>>  inquire  into  the  efficiency  of  this  act  as  a  means  of  preventing  fraud. 
The  general  conclusion  reached  is  that  while  the  act  has  in  general  been  of  great 
benefit  t"  the  [arming  class  in  suppressing  many  forms  of  fraud  and  in  causing  manu- 
facturer.- to  exercise  more  scrupulous  can-  in  the  preparation  of  their  product-,  it  has 
not  been  of  asgreal  benefit  as  it  was  hoped  it  would  be  to  small  farmers  who  are  most 
in  need  of  it-  protection.  This  is  attributed  mainly  to  apathy  and  lack  of  informa- 
tion on  the  part  of  the  small  farmers,  and  the  remedy  proposed  is  education  in  its 
wiliest  sense.  Detailed  recommendations,  which  it  is  believed  will  render  the 
enforcement  of  the  law  more  efficient  and  beneficial,  are  made.  Among  these 
recommendations  are  greater  care  in  sampling  to  secure  representative  and  authentic 
samples,  the  requiring  of  a  guaranty  of  composition,  more  uniform  methods  of 
analysis  and  of  procedure  in  prosecution  of  violations  of  the  law. 

FIELD  CKOPS. 

Results  obtained  in  1904  from  trial  plats  of  grain,  fodder  corn,  field  roots, 
and  potatoes,  W.  Saunders  and  ( '.  I-;.  Saunders  (Canada  Cent.  Expt.  Farm  Bui. 
;.-•.  /,/,.  58  .  -This  hn  I  let  in  is  the  annual  report  on  variety  tests  now  in  progress  for  10 
years  at  the  Canada  Experimental  Farm-.  Earlier  reports  have  been  previously 
noted  |  E.  8.  I;.,  15,  p.  861). 
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The  average  yield  for  36  varieties  of  spring  wheat  tested  on  all  the  experimental 
farms  in  1904  was  28  bu.  2  lbs.  per  acre.  Of  27  varieties  tested  for  5  years  Preston 
and  Red  Fife  led,  with  an  average  yield  of  35  bu.  33  lbs.  and  35  bu.  9  lbs.,  respec- 
tively. Advance,  Monarch,  White  Fife,  Huron,  White  Russian,  Rio  Grande,  and 
Wellman  Fife,  given  in  the  decreasing  order  of  yield,  all  produced  over  34  bu.  per 
acre  for  the  same  period.  Nineteen  of  the  varieties  of  spring  wheat  tested  are  cross- 
bred  varieties  produced  on  the  experimental  farms.  The  varieties  Rio  Grande, 
Herisson  Bearded,  and  Colorado  are  not  recommended  to  be  grown  for  ordinary 
milling  purposes.  The  4  varieties  of  macaroni  wheat  grown  on  all  the  farms  during 
the  year  gave  an  average  yield  of  32  bu.  54  lbs.  per  acre.  Roumanian  and  Goose 
grown  for  5  years  yielded  on  an  average  39  bu.  10  lbs.  and  37  bu.  32  lbs.  per  acre, 
respectively.  Common  and  red  ennner  grown  on  all  the  farms  in  1904  gave  an 
average  yield  of  2,44.8  and  1,980  lbs.  per  acre;  and  red  and  white  spelt,  of  1,808  and 
1,362  lbs.  per  acre,  respectively. 

Forty-two  varieties  of  oats  under  trial  in  1904  produced  on  an  average  at  all  the 
farms  74  bu.  :!1  lbs.  per  acre.  Twenty-three  varieties  tested  for  5  years  show  a  range 
in  average  yield  from  7:!  bu.  •">  His.  to  84  bu.  3  lbs.  per  acre.  The  most  productive 
varieties,  given  in  the  decreasing  order  of  yield,  were  Banner,  Abundance,  Lincoln, 
Holstein  Prolific,  Danish  Island,  and  Wide  Awake,  all  producing  over  80  bu.  per 
acre  for  the  5  years.  Of  the  varieties  under  test,  7  are  crossbred  sorts  produced  on 
the  farms. 

The  average  crop  of  20  varieties  of  six-rowed  barley  for  the  season  was  49  bu.  22 
lbs.  per  acre.  The  average  yield  of  the  same  varieties  for  5  years  ranged  from  4 1  bu. 
18  lbs.  to  54  bu.  44  His.  per  acre,  and  14  of  the  varieties  yielded  over  50  bu.  per  acre 
Mensury  ranked  first,  with  Odessa  and  Common  second  and  third,  respectively. 
Fifteen  varieties  of  two-rowed  barley  during  this  same  season  gave  an  average  yield 
of  45  bu.  21  lbs.  per  acre.  The  2  leading  varieties  were  French  Chevalier  and  Danish 
Chevalier,  yielding  on  an  average  for  5  years  51  bu.  14  lbs.  and  50  bu.  8  lbs.  per 
acre,  respectively.  Of  the  six-rowed  and  two-rowed  varieties,  13  and  9,  respect- 
ively, are  crossbred  sorts  originated  at  the  farms. 

The  average  yields  of  31  varieties  of  peas  tested  for  5  years  ranged  from  35  bu.  6 
lbs.  to  38  bu.  34  lbs.  per  acre,  and  the  average  yield  for  the  season  was  43  bu.  2  lbs. 
per  acre.  The  leading  varieties,  Crown,  Early  Briton,  Pride,  Arthur,  and  Macoun, 
all  yielded  over  38  bu.  per  acre  for  5  years.  Sixteen  of  the  varieties  under  test  were 
originated  at  the  farms. 

Nineteen  varieties  of  Indian  corn  tested  on  all  the  farms  in  1904  gave  an  average 
yield  of  15  tons  1,585  lbs.  per  acre.  The  highest  average  yield  for  5  years,  L9  tons 
1,020  lbs.  per  acre,  was  produced  by  Superior  Fodder.  Each  of  17  varieties  under 
test  for  5  years  produced  an  average  yield  of  more  than  15  tons  per  acre. 

The  average  yield  of  17  varieties  of  turnips  on  all  farms  for  5  years  was  30  tons 
297  lbs.  per  acre  for  the  first  sowing,  and  24  tons  1,399  lbs.  per  acre  for  the  second 
sowing.  Perfection  Swede  and  Hartley  Bronze  gave  the  best  general  results,  being 
followed  by  Mammoth  Clyde,  Carter  Elephant,  Hall  Westbury,  Magnum  Bonum, 
Imperial  Swede,  Drummond  Purple  Top,  Halewood  Bronze  Top,  and  Elephant  Mas- 
ter, with  yields  of  over  30  tons  from  the  first  sowing.  The  average  yield  of  20  vari- 
eties on  all  the  farms  in  1904  was  30  tons  1,854  lbs.  per  acre  from  the  first  sowing 
and  25  tons  1,731  lbs.  per  acre  from  the  second. 

The  average  yield  of  11  varieties  of  mangels  grown  on  all  the  farms  for  5  years  was 
29  tons  742  lbs.  per  acre  from  the  first  sowing  and  24  tons  577  lbs.  per  acre  from 
the  second  sowing.  The  largest  average  yields  for  this  period  are  in  favor  of  Mam- 
moth Long  Red,  Mammoth  Yellow  Intermediate,  Giant  Yellow  Intermediate,  and 
Lion  Yellow  Intermediate,  given  in  the  order  of  productiveness.  In  1904,  16  varie- 
ties grown  on  all  the  farms  produced  25  tons  877  lbs.  per  acre  from  the  first  sowing 
and  21  tons  188  lbs.  per  acre  from  the  second. 
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In  reporting  the  data  for  carrots  no  results  are  considered  at  one  of  the  farms  for 
1904.  The  average  yield  of  10  varieties  grown  on  the  farms  for  5  years,  including 
1904,  was  20  tons  1,663  lbs.  per  acre  from  the  first  sowing  and  17  tons  1,196  lbs.  per 
acre  from  the  second  sowing.  Giant  White  Vosges  and  New  White  Intermediate 
were  the  leading  varieties,  each  yielding  over  23  tons  per  acre  from  the  first  sowing. 
Ontario  Champion,  Mammoth  White  Intermediate,  Improved  Short  White,  and 
White  Belgian  also  gave  an  average  yield  of  over  20  tons  per  acre.  The  average 
yield  of  10  varieties  grown  in  1904  was  21  tons  646  lbs.  per  acre  from  the  first  sowing 
and  17  tons  1,229  lbs.  from  the  second. 

The  data  for  sugar  beets  excluded  the  results  at  one  of  the  farms  in  1904.  The 
average  yield  of  6  varieties  for  5  years  was  23  tons  168  lbs.  per  acre  from  the  first 
sowing  and  20  tons  652  lbs.  from  the  second;  while  8  varieties  tested  in  1904  gave  an 
average  yield  of  20  tons  843  lbs.  per  acre  from  the  first  sowing  and  17  tons  1,860  lbs. 
from  the  second.  Red  Top  Sugar  was  the  heaviest  yielder,  followed  by  Danish 
Improved  and  Danish  Red  Top,  the  average  yield  of  these  varieties  for  5  years  being 
over  30  tons  per  acre. 

The  average  crop  of  41  varieties  of  potatoes  on  all  the  experimental  farms  for  1904 
was  374  bu.  18  lbs.  per  acre.  Thirty-one  varieties  under  test  for  5  years  ranged  in 
average  yield  from  320  bu.  52  lbs.  to  421  bu.  33  lbs.  per  acre.  Rose  No.  9,  Late 
Puritan,  Carman  No.  1,  Uncle  Sam,  Burnaby  Mammoth,  Seedling  No.  7,  and  Dreer 
Standard,  enumerated  in  the  decreasing  order  of  yield,  show  an  average  production 
of  over  400  bu.  per  acre. 

The  culture  substations,  A.  V.  Stubenraitch  (California  Sta.  Rpt.  1904,  pp-  134- 
196,  figs.  2). — A  report  on  field  work  in  continuation  of  that  previously  noted  (E.  S. 
R.,  15,  p.  764).  On  the  test-culture  plats  at  the  Foothill  Substation  the  following 
yields  of  green  substance  per  acre  were  secured  from  the  5  best  plants  grown  in  1903: 
Berseem  18,295,  white  lupine  11,477,  horse  bean  11,003,  and  Egyptian  lupine  9,641 
lbs.  The  berseem  was  sown  October  29,  and  experience  has  shown  that  early  sow- 
ing is  imperative.  Sowings  of  white  lupine  made  October  22  gave  practically  double 
the  yield  secured  from  sowings  made  October  1  and  November  1  and  15.  The  use 
of  200  lbs.  of  seed  per  acre  gave  a  much  better  yield  than  the  use  of  100  or  150  lbs., 
but  95  lbs.  when  sown  in  drills  gave  nearly  as  large  a  yield  as  201)  lbs.  broadcasted. 
Several  of  the  crops  successful  the  year  before  gave  smaller  yields  this  season.  These 
tests  included  crops  for  forage  and  green  manuring,  grains,  and  grasses,  and  the 
results  obtained  on  all  plats  are  given  in  a  table. 

In  nearly  all  cases  this  year  the  best  crops  of  hay  were  obtained  from  the  use  of 
nitrate  of  soda  on  both  red  and  granite  soils  where  phosphates  had  been  used  the 
previous  year.  Sulphate  of  potash  at  the  rate  of  300  lbs.  per  acre,  given  with  nitrate 
of  soda,  proved  unprofitable.  When  used  alone,  nitrate  of  soda  gave  the  largest 
profits  given  in  a  single  application  at  the  rate  of  160  lbs.  per  acre.  Data  for  all  hay 
plats  are  recorded. 

At  the  San  Joaquin  Valley  Substation  all  test  plats  were  under  irrigation.  The 
largest  yield  of  green  forage,  48,853  lbs.  per  acre,  was  obtained  from  Medicago  pulvi- 
nala  aculeata.  All  plants  of  the  genus  Medicago  gave  promising  results.  The  Tan- 
gier pea  (Lathyrus  tingitanus)  produced  38,433  lbs.  of  green  substance  per  acre,  while 
the  Ochrus  pea  (  A.  ochrus),  one  of  the  best  winter  crops  in  other  sections,  gave  only 
5,029  lbs.  The  yields  of  other  species  of  Lathyrus  were  as  follows:  L.  sativus  24,403, 
L.  cicer  23,137,  L.  annum  15,130,  and  L.  clymenum  12,069  lbs.  per  acre.  The  best  4 
vetches  were  cordate-leaved  vetch,  yielding  23,132  lbs.;  sweet  vetch,  22,415  lbs.; 
hairy  vetch,  21,265  lbs.,  and  Vicia  varta,  20,878  lbs.  Horse  beans  and  lupines  gave 
satisfactory  results.  One  variety  of  fenugreek  failed  entirely,  while  the  other  proved 
promising,  with  a  yield  of  15,518  lbs.  of  green  forage  per  acre.  The  common  lentil, 
the  chick  pea,  and  large  water  grass  (Pa  spa  bun  dilalatain)  gave  promising  results. 
Berseem  seemed  unsuited  to  the  Tulare  region. 
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At  the  Southern  California  Substation  the  heaviest  yield  of  green  substance  per 
acre  during  1903  was  secured  from  Egyptian  lupine,  the  yield  being  45,012  lbs.  per 
acre.  The  lupines  are  subject  to  injury  from  maggots,  and  hence  are  not  a  sure 
crop.  In  yield  the  lupines  were  followed  by  a  variety  of  horse  bean,  with  44,528  11  is. 
of  green  material  per  acre.  This  plant  seems  to  be  the  most  promising  green  manure 
plant  tested  at  the  station.  The  field  peas  have  also  been  found  one  of  the  most  sat- 
isfactory green  manure  crops  for  southern  California.  The  vetches  all  made  a  good 
growth.  Of  the  genus  Medicago,  California  Burr  clover  gave  the  best  results  this 
year.  Fenugreek  was  not  as  promising  as  in  localities  near  the  coast.  Berseem, 
probably  due  to  late  sowing,  was  a  failure.  As  for  the  other  stations,  the  results 
obtained  on  each  plat  are  shown  in  a  table,  and  data  from  test-plat  cultures  on  alkali 
land  are  also  recorded. 

The  economic  garden  of  the  Central  Station,  A.  V.  Stubenkauch  {California 
Sta.  Rpt.  1904,  pp-  110-132,  figs.  5). — A  tabulated  list  is  given  of  plants  which  may 
be  used  for  green  manure  and  for  forage,  and  of  others  suitable  only  for  green  manur- 
ing or  for  forage.  Nearly  all  of  the  plants  tested  were  leguminous  plants.  The  time 
for  fall  planting  ranged  from  October  20  to  November  17,  and  the  lengths  of  the 
germination  periods  from  7  to  13  days,  10  or  11  days  being  about  an  average.  The 
lupines  and  clovers  germinated  in  about  6  or  7  days;  lentils,  horse  beans,  Ochrus 
pea,  and  most  of  the  vetches  in  from  10  to  12  days,  and  some  of  the  last-named 
plants  in  14  days.  For  California  conditions  the  best  plants  for  green  manuring  are 
those  which  will  produce  the  largest  quantity  of  green  substance  per  acre  before  the 
plowing  season.  In  this  respect  horse  beans  headed  the  list,  with  yields  ranging  from 
a  little  less  than  30,000  lbs.  to  more  than  68,000  lbs.  per  acre.  Next  to  the  horse 
beans  stood  3  varieties  of  field  peas,  Pimm  arvense  liibendcum,  P.  arvense  rental?,  and 
P.  arvense  punctatum,  with  yields  of  45,405,  43,106,  and  36,209  lbs.  of  green  substance 
per  acre,  respectively.  The  Ochrus  pea  yielded  43,681  lbs.  per  acre.  This  plant 
produces  a  matted  growth  somewhat  more  difficult  to  plow  under  than  the  horse 
beans.  The  results  obtained  with  several  other  species  of  Lathyrus  were  also  promis- 
ing. Among  other  species  of  Vicia,  common  vetch  (  V.  sativa)  stood  first  with  a  yield 
of  51,152  lbs.  per  acre.  Black-purple  vetch  (  V.  atropurpurea)  stood  next,  with  44,255 
lbs.,  followed  by  several  other  species,  all  yielding  over  35,000  lbs.  per  acre.  The 
best  lupines  were  the  small  white  lupines  (I/upinus  angustifolius  diploleuca)  and  the 
succulent  lupine  (L.  affinis),  each  yielding  32,186  lbs.  It  is  recommended  that 
lupine  seed  should  be  soaked  for  20  minutes  before  planting  in  a  solution  of  1  pt.  of 
formalin  to  50  gal.  of  water.  Berseem  sown  October  30  produced  33,335  lbs.  of  green 
material  per  acre,  but  was  injured  in  February  by  a  temperature  of  21°  F.  The 
sowing  made  in  April  was  a  failure.  California  Burr  clover  produced  only  16,093 
lbs.  of  green  material. 

In  addition  to  the  plats  with  leguminous  plants,  4  plats  were  sown  with  oats,  71 
with  barley,  2  with  rye,  4  with  durum  wheat,  and  10  with  bread  wheats.  A  list  of 
grasses  added  to  the  collection  during  the  season  is  also  given. 

Experiments  in  progress  from  1900  to  1905  and  extension  of  the  different 
lines  of  work,  K.  von  Rumker  (Mitt.  Landw.  Inst.  Univ.  Breslau,  2  (1904),  No.  5,  pp. 
832-879,  figs.  2) . — In  connection  with  the  first  report  on  the  experimental  field  of  the 
University  of  Breslau  at  Rosenthal  the  different  experiments  in  progress,  including 
rotation,  fertilizer,  culture,  and  variety  tests,  together  with  plant-breeding  work, 
are  described  and  the  results  thus  far  obtained  briefly  noted. 

The  composition  of  a  number  of  varieties  of  fodder  beets  is  shown  in  tables  and 
the  data  indicate  that  the  ash  content  varies  with  the  variety  and  has  apparently  no 
relation  to  the  dry  matter  content.  The  protein  content  was  also  subject  to  fluctu- 
ation, but  bore  some  relation  to  the  dry  matter,  inasmuch  as  it  increased  with  the 
same.  The  sugar  content  also  increased  with  the  dry  matter,  and  the  same  was  true 
for  crude  fiber  and  nitrogen-free  extract. 
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The  work  in  rye  breeding  has  shown  that  Petkus  rye  tends  more  toward  the  pro- 
duction of  green-grained  than  yellow-grained  strains.  The  plants  with  green-colored 
stems  produced  the  longest  and  softest  straw,  being  followed  in  these  respects  by  the 
plants  with  bluish  stems  which,  however,  produced  a  more  compact  form  of  culm 
and  head.  The  most  perfectly  formed  plants  were  those  producing  bluish  kernels. 
The  straw  in  the  yellow  and  brown-grained  forms  was  shorter  than  in  the  strains 
just  mentioned,  while  in  the  greenish  and  short-grained  form  it  was  shortest.  The 
transmission  of  color  was  most  intensive  in  the  blue  strains  while  the  yellow  forms 
transmitted  their  color  characteristic  more  slowly  but  quite  definitely,  and  the  green 
forms  more  or  less  irregularly. 

A  cross  between  wheat  and  ^Egilops  orata  is  reported  as  having  been  obtained. 
Breeding  experiments  with  wheat  and  barley  are  in  progress  and  the  variations 
observed  in  the  plants  produced  are  discussed.  Observations  on  the  prolificacy  of 
rye  plants  were  made  and  the  number  of  heads,  blossoms,  and  kernels  produced  in 
8  different  tests  is  recorded. 

The  results  of  field  experiments  indicated  that  rye  is  a  surer  crop  than  wheat,  and 
that  among  spring  wdieat  varieties  Green  Mountain  and  Strube  Bearded  gave  most 
promise  of  being  successful,  although  not  always  the  best  yielders  at  the  station. 
Noe  and  Red  Schlanstedt  wheat  and  Goldthorpe  barley  proved  sensitive  to  drought. 
Hanna  barley  seemed  most  drought  resistant.  Liineburger  Kley  and  Beseler  II  oats 
and  Strube  Early  Victoria  peas  are  recommended.  The  squarehead  forms  of  winter 
wheat  sometimes  winterkill.  The  best  varieties  of  potatoes  were  Magnum  Bonum, 
Kaiserkrone,  Frauenlob,  Saxonia,  Early  Zwickau,  Paris  Sugar,  Up-to-Date,  Fi'irst- 
enpreis,  and  Muhlhaus. 

Alfalfa  growing,  A.  S.  Hitchcock  (  U.  *S'.  Dept.  Agr.,  Farmers'  Bui.  215,  pp.  39, 
figs.  8). — This  bulletin  gives  the  history,  description,  and  distribution  of  alfalfa;  dis- 
cusses its  requirements  of  soil  and  climate  and  its  cultivation,  and  presents  directions 
for  its  use  in  crop  rotations  and  as  a  seed,  hay,  pasture,  silage,  and  soiling  crop. 
Notes  are  also  given  on  the  feeding  value  and  the  enemies  of  the  plant.  "Special 
effort  has  been  made  to  secure  data  applicable  to  the  Eastern  and  Southern  States, 
where  experience  with  the  crop  is  most  limited." 

Alfalfa  culture  in  humid  lands,  J.  E.  Wing  {Pennsylvania  Dept.  Agr.  Bui.  129, 
pp.  64,  figs,  3).—  This  bulletin  treats  of  the  history,  habit  of  growth,  and  uses  of 
alfalfa,  and  gives  directions  for  the  culture  of  the  crop  in  a  humid  climate  such  as 
prevails  in  the  Eastern  States.  Among  the  more  important  topics  discussed  are 
inoculation  of  the  soil,  care  and  treatment  of  alfalfa  meadows,  making  alfalfa  hay, 
enemies  of  the  crop,  feeding  value,  and  plowing  up  alfalfa  sod. 

In  the  directions  for  securing  a  good  stand  special  stress  is  laid  upon  the  preparation 
of  the  soil,  the  kind  of  seed,  and  the  manner  of  sowing.  The  necessary  porous  con- 
dition of  the  soil  may  be  obtained  by  tile  draining  and  the  use  of  heavy  applications 
of  bulky  manure.  After  the  land  has  been  heavily  manured  it  should  be  plowed 
deeper  than  usual  and  planted  to  a  hoed  crop  in  order  to  free  it  from  weeds.  After 
the  crops  are  harvested  a  winter  cover  crop  of  rye  or  hairy  vetch  may  be  sown.  The 
following  spring  the  land  should  be  plowed  about  2  in.  deeper  than  ever  before. 
The  soil  is  then  mellowed  as  for  corn. 

Northwestern-grown  seed  sown  at  the  rate  of  7  to  12  lbs.  per  acre,  and  the  use  of 
a  nurse  crop  for  spring  sowing  are  recommended  for  Pennsylvania.  In  this  connec- 
tion the  author  advises  the  use  of  oats  drilled  at  the  rate  of  3  pk.  per  acre,  or  beard- 
less barley  at  the  rate  of  4  to  5  pk.  per  acre. 

The  influence  of  barley  and  beets  on  the  humidity  of  the  soil  and  on  a  suc- 
ceeding alfalfa  crop,  S.  Tretyakov  (Khutoryanin,  1903,  No.  46;  abs.  in  Zhur. 
Opuitn.  Agron.  \_Russ.  Jour.  Expt.  Landw.'],  5  {1904),  No.  4,  pp.  541-543).— The 
results  given  in  the  following  table  were  obtained  on  the  Poltava  Experiment  Field 
in  experiments  with  fodder  beets,  barley,  and  alfalfa,  conducted  from  1888  to  1900, 
inclusive. 
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Average  soil  humidity  in  beet,  and  barley  fields  and  in  fields  growing  alfalfa,  after  beets  and 

barley. 


Alfalfa. 

Depth. 

Beet 

Barley 

field. 

field. 

Aftrr 

After 

beets. 

barley. 

Inches. 

Per  cent. 

Per  cent. 

l'i  r  cent. 

/'<  r  c<  ni. 

0. 0  to  10. 5 

14.76 

13.96 

20. 29 

21.  12 

10.5  to  28.0 

13.64 

13.31 

18. 18 

17.2:! 

0. 0  to  28. 0 

1  l.d'.i 

13. 97 

19.02 

IN.  Ill 

28. 0  to  56. 0 

11.12 

13.08 

17.64 

11. 16 

0. 0  to  56. 0 

L3.98 

13.62 

18.  Ki 

15.48 

The  soil  humidity  in  the  beet  fields  was  greater  than  in  the  barley  fields.  The 
following  year,  when  the  field  was  put  into  alfalfa,  this  higher  moisture  content  of 
the  soil  was  still  perceptible,  and  even  marked  in  the  deeper  layers.  The  yield  of 
alfalfa  was  about  the  same  whether  it  followed  beets  or  barley. — p.   pibem  \\. 

Yields  and  keeping  qualities  of  fodder  beets,  F.  Wohltmann  et  ai..  {Sepa- 
rate from  Illus.  Landw.  '/Ay.,  24  {1904),  No.  86,  pp.  SO). — The  yields  of  the  different 
varieties  under  test  have  already  been  noted  (E.  S.  R.,  16,  p.  559).  Studies  on  the 
keeping  qualities  were  made  during  two  seasons.  The  beets  were  analyzed  before 
and  after  storing  under  dirt  cover  in  the  field.  The  first  season  the  average  content 
of  dry  matter  during  164  days  of  storing  was  reduced  from  11!..'!  1"  9.6  percent,  while 
in  weight,  due  to  a  higher  moisture  content,  the  beets  increased  5.6  per  cent.  The 
loss  in  dry  matter  represented  the  loss  in  sugar,  which  varied  largely  with  the  differ- 
ent varieties,  ranging  from  21  per  cent  in  some  to  over  60  per  cent  in  others.  The 
largest  loss  in  sugar  was  sustained  by  the  varieties  low  in  sugar  and  high  in  moisture 
content.     The  constituents  other  than  sugar  showed  but  slight  variations. 

The  second  year  the  beets  were  stored  in  2  lots,  the  first  being  covered  with  soil 
immediately  upon  harvesting  and  the  second  allowed  to  lie  in  small  piles  for  about 
18  days  after  digging  and  then  hauled  together  and  covered  with  earth.  In  the 
spring  the  first  lot  showed  an  average  increase  in  weight  of  6.4  per  cent  and  the 
second  of  4.7  per  cent.  Of  the  first  lot  93.8  per  cent  were  in  good  condition,  while 
of  the  second  only  83.8  per  cent  were  free  from  decay.  The  varieties  low  in  sugar 
and  high  in  moisture  had  been  most  subject  to  rotting.  The  results  of  the  second 
year  in  general  confirmed  those  of  the  first.  The  authors  recommend  planting 
sufficiently  early  to  bring  about  complete  development  before  the  beets  are  har- 
vested and  to  store  immediately,  the  work  being  preferably  done  in  dry,  cool 
weather.  In  order  to  raise  the  total  sugar  production  the  beets  should  be  planted 
rather  closely,  the  distance  of  40  by  25  or  30  cm.  being  suggested  as  adequate  for 
most  sorts.  Since  the  loss  in  sugar  is  heaviest  in  beets  low  in  sugar  and  of  a  high 
moisture  content,  these  should  be  fed  first  and  only  those  rich  in  sugar  stored  for 
later  feeding.  In  breeding  fodder  beets  the  characters  sought  should  be  a  satis- 
factory yielding  capacity,  a  high  sugar  content,  a  low  moisture  content,  and  a  good 
keeping  quality.  It  is  not  considered  profitable  to  give  special  attention  to  increasing 
the  protein  and  the  fat  content. 

Essential  steps  in  securing  an  early  crop  of  cotton,  R.  J.  Redding  (U.  S. 
Dept.  Ayr.,  Farmers'  Bui.  217,  pp.  16). — Steps  in  the  preparation  of  the  soil,  the  use 
of  fertilizers,  the  selection  of  the  variety,  and  in  planting  and  cultivating  cotton  for 
the  purpose  of  securing  early  maturity  are  described.  The  results  of  experiments  at 
the  Georgia  Station  in  spacing  cotton,  previously  noted  (E.  S.  R.,  3,  p.  691 ;  4,  p.  813), 
are  again  reported  and  a  table  is  given  showing  the  actual  and  comparative  yields 
per  acre  of  certain  early  varieties  of  cotton  and  the  average  yields  of  all  the  varieties 
tested  for  15  years  at  this  same  station.     The  proportion  of  total  crop  secured  in  the 
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first  and  second  pickings  is  taken  as  the  most  convenient  and  effective  means  of 
determining  the  relative  earliness  of  different  varieties.  The  bulletin  is  summarized 
as  follows: 

"Prepare  the  soil  thoroughly  and  early,  beginning  with  fall  plowing.  Fertilize 
liberally  and  judiciously,  carefully  avoiding  an  excess  of  nitrogen.  On  rich,  dark, 
alluvial,  and  freshly  cleared  soils  phosphoric  acid  alone,  in  the  form  of  acid  phos- 
phate, may  be  applied.  Apply  fertilizers  in  the  drill  and  bed  on  them.  Broadcast- 
ing is  rarely,  if  ever,  expedient.  Choose  an  early  maturing  and  productive  variety 
f  cotton  ,  and  plant  on  the  beds  and  as  early  as  possible.  Apply  in  the  seed  furrows 
40  to  75  lbs.  per  acre  of  quickly  available  fertilizer,  preferably  25  to  40  lbs.  of  nitrate 
of  soda.  Reduce  to  a  final  stand  as  quickly  as  possible.  Let  cultivation  be  frequent 
and  shallow.  Narrow  rows  with  wide  spacing  of  plants  in  the  rows  will  result  in  a 
greater  early  yield  than  will  wide  rows  with  close  spacing." 

Report  on  cotton  cultivation  in  the  British  Empire  and  in  Egypt,  W.  R. 
Dunston  i  London:  Darling  &  Son,  /./'/.,  1904,  pp-  40,  m<i/>  /,  dgms.  .'). — This  report 
describes  the  cultivation  of  cotton  in  the  United  States,  Europe,  Africa,  Asia,  and 
Australia.  The  improvement  of  the  British  supply  of  cotton  with  special  reference 
to  India  is  discussed  by  Sir  George  Watt.  A  bibliography  on  the  subject  of  cotton 
and  cotton  culture  is  also  given. 

The  cowpea  in  the  North,  A.  Aoee  (  Pennsylvania  Dept.  Agr.  Bui.  130,  pp.  41). — 
The  object  of  this  bulletin  is  to  point  out  the  value  of  the  crop  for  Pennsylvania  and 
to  give  directions  for  its  culture  and  use  under  the  conditions  prevailing  in  theState. 
The  results  of  experiment  station  work  are  largely  drawn  upon  in  the  discussion  of 
the  different  topics. 

The  growth  of  crimson  clover  (  Trifolium  incarnatum ) ,  C.  L.  PENistv  {Delaware 
Sta.  />'»/.  67,  pp.  54,  dgms.  3). — Experiments  were  made  to  determine  the  nitrogen 
content  of  crimson  clover  in  its  early  spring  growth  and  when  in  full  bloom.  For 
the  purpose  of  this  study  the  clover  was  cut  at  different  stages  and  the  roots  were 
dug  up  to  a  depth  of  6  in.  The  crop  was  grown  under  field  conditions  on  different 
types  of  soil,  and  in  studying  the  yield  of  dry  matter  the  weight  of  the  total  air-dry 
material  and  its  distribution  between  the  tops  and  the  roots  was  considered. 

It  was  found  that  about  one  month  before  full  bloom  the  tops  and  roots  weigh  from 
•'!7  to  60  per  cent  as  much  as  at  full  bloom,  and  that  the  plant  is  on  an  average  about 
half  grown.  If  plowed  under  at  this  stage  the  quantity  is  smaller  but  it  decays  faster 
than  if  allowed  to  reach  full  growth.  The  roots  constitute  from  12  to  50  per  cent  and 
average  about  30  per  cent  of  the  whole  plant,  and  have  but  little  connection  with 
the  stage  of  growth.  The  air-dry  matter  in  the  tops  ranged  from  14  to  27  per  cent 
and  seemed  to  increase  slightly  toward  full  bloom.  The  yield  of  nitrogen  from  the 
entire  plant  ranged  from  139  to  188  lbs.  per  acre,  with  the  exception  of  one  case,  in 
which  it  reached  216  lbs.  Thirty  days  before  full  bloom  the  yield  of  nitrogen 
amounted  to  from  one-half  to  fourteen-fifteenth s  of  the  yield  at  full  bloom.  When 
grown  on  soil  on  which  the  crop  had  previously  been  grown  the  plants  seemed  to 
get  the  most  of  the  nitrogen  comparatively  early  in  their  growth,  while  when  grown 
on  soil  for  the  firs!  time  the  nitrogen  increased  slowly  at  first  and  the  greatest  gain 
was  made  during  the  last  month,  so  that  early  plowing  in  the  one  case  is  likely  to 
cause-  a  much  smaller  loss  in  nitrogen  than  in  the  other.  From  12  to  50  per  cent  of 
the  total  nitrogen  in  the  plant  was  found  in  the  roots  and  the  stage  of  growth  did 
not  seem  to  affect  its  distribution  between  the  tops  and  the  roots.  About  one-fourth 
of  the  total  nitrogen  in  the  plant  is  in  the  parts  underground,  and  it  is  estimated 
that  the  nitrogen  left  in  the  soil,  in  the  stubble,  and  in  the  roots  after  mowing  is,  on 
an  average,  from  35  to  40  per  cent  of  the  total  nitrogen  of  the  crop.  During  the  30 
days  preceding  full  bloom  the  nitrogen  content  of  the  tops  was  reduced  about  1  per 
cent  and  that  of  the  roots  about  J  per  cent. 
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Attention  is  called  to  the  fact  that  not  all  the  nitrogen  of  the  crop  is  assimilated 
from  the  atmosphere,  but  that  some  of  it,  and  probably  in  some  cases  most  of  it,  is 
taken  from  the  supply  already  in  the  soil  and  therefore  represents  no  gain  in  nitro- 
gen fertilizer.  This  is  most  likely  the  case  where  crimson  clover  takes  up  most  of 
its  nitrogen  in  the  early  period  of  growth. 

Of  the  nitrogen  in  the  tops  about  0.4  is  in  the  stems,  0.3  in  the  leaf  blades,  and 
the  rest  in  the  blossoms.  After  full  bloom  the  blossom  became  richer  in  nitrogen 
than  any  other  part  of  the  plant.  The  quantity  of  potash  in  the  crop  ranged  from 
63  to  185  lbs.,  and  in  an  exceptional  case,  to  255  lbs.  per  acre.  During  the  last  30 
days  before  full  bloom  the  quantity  usually  increases  and  the  percentage  in  the  tops 
is  always  greater  than  in  the  roots,  which  contain  from  4  to  27  per  cent,  or  an  aver- 
age of  about  17  per  cent  of  the  total  potash  in  the  plant.  The  yield  of  phosphoric 
acid  from  the  entire  plant  ranged  from  11  to  38  lbs.  per  acre.  The  percentage  of 
phosphoric  acid  was  rather  uniform.  It  is  estimated  that  during  the  30  days  pre- 
ceding full  bloom  the  crop  gained  in  the  money  value  of  nitrogen  from  $0.94  to 
$9.07  per  acre,  and  the  total  money  value  of  nitrogen  in  the  matured  crop  ranged 
from  $16.72  to  $22.54,  and  that  of  the  3  essential  elements  together,  from  $20.57  to 
$32.84  per  acre. 

The  growth  of  crimson  clover  (Trifolium  incarnatum),  C.  L.  Penny  (Dela- 
ware Sla.  Bid.  07,  abridged  ed.,  pp.  24,  dgms.  2). — This  bulletin  is  an  abridged  edition 
of  Bulletin  67,  noted  above. 

Experiments  in  grass  culture,  H.  J.  Wheeler  and  G.  E.  Adams  (Rhode  Island 
Sta.  Bui.  103,  pp.  17-45,  pis.  2). — Experiments  were  conducted  to  determine  the  most 
economical  quantities  of  acid  phosphate,  nitrate  of  soda,  and  muriate  of  potash  to  be 
used  annually  on  grass  land  where  commercial  fertilizers  only  are  applied.  The 
land  under  experiment  was  seeded  to  barley,  common  red  clover,  timothy,  and  redtop 
in  1898,  and  has  now  been  in  grass  for  6  years.  The  details  of  earlier  years  of  the 
experiment  have  been  previously  noted  (E.  S.  R.,  15,  p.  32). 

The  first  2  years  the  full  application  of  nitrogen  consisted  of  450  lbs.  of  nitrate 
of  soda  and  in  subsequent  years  of  400  lbs.,  furnishing  71  lbs.  and  63  lbs.  of  nitrogen 
per  acre,  respectively.  The  nitrogen  was  applied  with  sufficient  phosphoric  acid  and 
potash.  The  results  for  the  6  years  show  that  without  nitrogen  an  average  of  1.76 
tons,  with  one-third  the  full  application  2.51  tons,  and  with  the  full  application  4.03 
tons  of  field-cured  hay  was  secured  per  acre.  The  best  stand  of  timothy  during  the 
6  years  and  the  highest  market  grade  of  hay  was  obtained  where  the  full  ration  of 
nitrate  of  soda  was  used.  Determinations  of  the  shrinkage  in  barn-curing  the  hay 
showed  that  it  ranged  from  about  13  to  19  per  cent.  It  was  found  that  where  the 
full  application  of  nitrate  of  soda  was  used  a  ton  of  field-cured  hay  removed  from  the 
soil  13.1  lbs.  of  nitrogen,  32  lbs.  of  potash,  and  6.5  lbs.  of  phosphoric  acid.  In  each 
of  the  3  years  in  which  the  determination  was  made  more  nitrogen  was  supplied  in 
the  full  ration  than  was  removed  by  the  crop.  With  potash  and  phosphoric  acid 
alone  the  value  of  the  crop  per  acre  exceeded  the  cost  of  the  fertilizers  on  an  average 
per  year  by  $8.40,  with  one-third  the  full  nitrogen  application  by  $15.88,  and  with 
the  full  application  by  $30.27. 

For  3  years  an  experiment  was  conducted  on  2  plats  to  determine  the  best  applica- 
tion of  phosphoric  acid  per  acre.  An  average  annual  yield  of  4.16  tons  of  barn-cured 
hay  per  acre  was  obtained  where  40  lbs.  of  phosphoric  acid  was  supplied,  and  4.54 
tons  of  field-cured  hay  where  60  lbs.  per  acre  was  used.  The  yields  per  acre  from 
the  entire  test  ranged  from  3.5  to  5.01  tons  of  field-cured  hay.  The  heavier  applica- 
tion of  phosphoric  acid  proved  most  profitable. 

The  potash  test  was  conducted  on  the  same  plan  as  the  experiment  with  phosphoric 
acid.  The  annual  application  consisted  of  150  lbs.  of  potash  per  acre  on  the  one  plat 
and  200  lbs.  on  the  other.     The  average  annual  yield  of  field-cured  hay  where  150 
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lbs.  of  potash  was  used  was  5.1  tons  per  acre,  and  where  200  lbs.  was  used,  5.3  tons. 
Taking  the  experiment  as  a  whole,  the  yields  ranged  from  3.85  tons  to  6.76  tons  per 
acre.  The  author's  calculation  shows  an  apparent  advantage  of  $1.15  per  year  per 
acre  in  favor  of  the  larger  application  of  potash,  but  owing  to  the  fact  that  the  plat 
receiving  the  smaller  quantity  produced  the  larger  crop  the  year  before  the  test  was 
begun,  the  present  results  are  considered  inconclusive.  The  data  derived  from  the 
experiments  show  that  good  financial  returns  may  be  obtained  from  grass  culture 
with  the  use  of  commercial  fertilizers  alone.  The  use  of  400  to  500  lbs.  of  acid  phos- 
phate and  300  to  350  lbs.  each  of  muriate  of  potash  and  nitrate  of  soda  per  acre 
applied  from  April  15  to  25  is  suggested  as  being  best  adapted  as  an  annual  top 
dressing  on  land  where  a  good  stand  of  timothy  and  redtop  already  exists,  where  a 
too  great  degree  of  soil  acidity  does  not  prevail,  and  where  commercial  fertilizers 
only  are  used.     Brief  directions  for  seeding  grass  lands  are  given. 

Fertilizer  experiments  on  meadows,  P.  Liechti  (Landw.  Jahrb.  Schweiz,  IS 
(1904),  No.  11,  pp.  491-530,  fig.  1). — The  results  of  experiments  carried  on  for  6 
years  are  given.  The  fertilizers  were  applied  in  different  combinations  and  quantities. 
A  good  yield  of  hay  was  obtained  on  the  check  plat,  but  the  use  of  liquid  manure 
and  commercial  fertilizers  produced  a  marked  increase  in  yield  amounting  to  almost 
50  per  cent  where  phosphoric  acid  and  liquid  manure  were  given  together.  Phos- 
phoric acid  and  potash  in  combination  gave  a  much  higher  increase  in  yield  than 
either  element  applied  alone.  The  application  of  lime  gave  indefinite  results  but 
largely  promoted  the  growth  of  leguminous  plants.  It  is  shown  that  annual  appli- 
cations of  potash  were  necessary  to  keep  the  production  of  the  meadow  at  its  maxi- 
mum. The  use  of  superphosphate  and  Thomas  slag  did  not  increase  the  quantity  of 
phosphoric  acid  taken  up  by  the  plant  to  a  very  great  extent,  while  potash  and 
liquid  manure  alone  reduced  the  content  of  phosphoric  acid.  The  percentage  of  pot- 
ash in  the  hay  increased  with  the  quantity  of  potash  applied  to  the  soil.  The  amount 
of  nitrogen  removed  in  the  crop  was  greatest  when  Thomas  slag  and  kainit  were 
given.  The  use  of  superphosphate  and  kainit  also  produced  a  marked  increase  of 
nitrogen  in  the  plants.  In  the  tests  with  single  elements  the  percentage  of  nitrogen 
was  highest  on  the  potash  plat. 

Superphosphate  alone  seemed  to  reduce  the  proportion  of  leguminous  plants,  while 
Thomas  slag  did  not  have  this  effect.  Potash  alone  increased  the  grasses  and  reduced 
the  quantity  of  leguminous  plants  by  3.5  per  cent.  The  applications  of  superphos- 
phate and  kainit  and  of  Thomas  slag  and  kainit  gave  a  considerable  increase  in  the 
grasses  and  a  marked  decrease  in  other  species.  A  heavy  application  of  potash  given 
with  phosphates  increased  both  grasses  and  leguminous  plants.  A  complete  ferti- 
lizer promoted  the  growth  of  grasses  at  the  expense  of  all  other  species.  Liquid 
manure  alone  and  in  combination  with  superphosphate  was  most  effective  in  increas- 
ing the  proportion  of  grasses.  The  best  financial  returns  were  obtained  from  the  use 
of  liquid  manure  and  superphosphate,  bone  meal  and  kainit,  and  Thomas  slag  and 
kainit. 

Hop  experiments,  1904,  A.  Howard  (County  Councils  Kent  and  Surrey,  South- 
eastern Agr.  I 'ol.  11'//'',  Bui.  1,  1904-5,  pp.  29,  pis.  8,  figs.  4)- — A  description  of  the  male 
and  female  flowers  of  the  hop  is  given,  and  the  results  of  experiments  carried  on  at 
different  centers  are  recorded.  In  cross  fertilization  experiments  it  was  noticed  that 
young  hops  which  were  not  pollinated  remained  in  blossom  for  a  much  longer  period 
than  those  which  were  pollinated.  Hops  artificially  pollinated  started  to  grow  out 
at  once,  while  those  which  had  received  no  pollen  began  their  growth  a  week  to  10 
days  later.  Fertilization  seemed  to  stimulate  the  growth,  to  hasten  ripening,  to 
improve  the  color,  and  to  increase  the  mold-resisting  power  of  the  plant.  An  exam- 
ination of  nearly  ripe  hops  showed  that  no  well-developed  plants  were  without  seeds; 
it  was  further  noticed  that  fully  developed  seed  hops  and  poorly  developed,  unripe 
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seedless  hops  were  often  to  be  found  on  the  same  vine,  and  it  is  believed  that  pollen 
was  probably  not  available  when  the  late  hops  were  readyfor  pollination,  and  in 
order  to  obtain  all  the  hops  on  a  vine  in  a  well-developed  condition  pollen  must  be 
available  during  the  whole  flowering  period.  Further  investigations  showed  that 
mold  did  more  damage  to  tbe  seedless  hops  than  to  those  producing  seeds.  Tbe 
advantages  of  growing  seed  hops  as  indicated  by  these  investigations  are  the  produc- 
tion of  large,  heavy,  bright-colored,  and  well-grown  specimens,  early  ripening,  and 
increased  mold-resisting  power;  and  the  disadvantages,  the  space  taken  up  and  the 
trouble  involved  in  growing  suitable  male  plants,  the  possible  difference  in  brewing 
value  between  seed  and  seedless  hops,  and  the  possibility  of  the  more  rapid  exhaus- 
tion of  the  hills  through  the  more  frequent  formation  of  perfect  seeds.  The  directs  >ns 
in  which  further  work  on  this  subject  should  be  carried  out  are  briefly  noted. 

Experiments  were  made  with  Bordeaux  mixture  as  a  remedy  for  mold.  The  effect 
was  twofold;  the  mold  was  destroyed  on  the  infected  leaves  and  prevented  on  the 
sprayed  leaves,  while  the  foliage  of  the  treated  plants  turned  to  a  darker  green,  this 
difference  in  color  being  perceptible  until  the  end  of  the  season. 

The  disadvantage  in  the  Butcher  system  of  training,  as  observed  by  the  author,  is 
that  the  angle  made  by  the  breast  wire  tends  to  harbor  lice  and  mold  which  are  not 
touched  in  spraying.  The  use  of  the  thermometer  in  hop-drying  experiments  is 
described  and  the  relative  value  of  different  methods  of  obtaining  the  temperature 
records  are  compared. 

At  Selling,  where  the  fertilizer  experiments  are  in  their  eighth  year,  in  1903  a  plat 
receiving  barnyard  manure  at  the  rate  of  30  loads  per  acre  gave  nearly  half  a  cwt. 
more  hops  than  a  plat  receiving  a  thin  dressing  every  year,  and  both  these  plats  were 
considerably  in  advance  of  one  treated  with  commercial  fertilizers  only.  In  1904  all 
3  plats  gave  practically  the  same  yield. 

At  Frant  in  the  sixth  year  of  the  work  gypsum  gave  the  most  marked  results,  10 
cwt.  of  the  substance  per  acre  giving  an  increase  of  2\  cwt.  of  dried  hops  over  the 
check  plat.  These  results  are  similar  to  those  obtained  in  previous  years.  Sulphate 
of  potash  at  the  rate  of  5  cwt.  per  acre  has  given  an  average  increase  in  yield  of  lj 
cwt.,  and  as  in  previous  years,  produced  a  greater  vigor  of  growth  and  delayed  ripen- 
ing of  the  hops,  with  a  consequent  loss  of  brightness  in  the  sample. 

The  results  obtained  at  Farnham  during  a  series  of  years  show  a  marked  effect 
produced  by  lime  on  a  soil  deficient  in  carbonate  of  lime.  As  in  previous  years,  the 
culture  experiments  at  Goudhurst  show  that  the  plat  receiving  no  cultivation  gave 
the  highest  yield. 

Culture  of  legumes  and  the  nitrogen  question,  F.  Hansen  (  Ugeskr.  Landm., 
50  (1904),  Nos.  44,  pp.  493-495;  45,  pp.  510-513).—  A  discussion  of  the  value  of  differ- 
ent forage  plants,  with  special  reference  to  the  protein  content. — f.  w.  woll. 

Temperature  in  its  relation  to  storing  potatoes,  F.  Parisot  {Jour.  Agr.  Prat., 
n.  ser.,  8  (1904),  No.  50,  pp.  763-705;  abs.  in  Rev.  Hort.  [Paris],  77  (1905),  No.  1,  p. 
S). — A  temperature  of  8°  C.  is  considered  the  best  for  storing  potatoes,  either  for  use 
as  food  or  for  seed.  At  this  temperature  the  respiratory  combustion  and  the  forma- 
tion of  starch  are  considered  as  offsetting  the  formation  of  sugar,  and  that  at  a  higher 
temperature  the  quantity  of  sugar  is  smaller  and  at  a  lower  temperature  greater. 
At  a  higher  temperature,  therefore,  no  appreciable  quantity  of  glucose  and  saccharose 
would  be  present,  while  at  a  lower  temperature  the  formation  of  sugar  would  be 
greater  than  the  quantity  consumed  in  the  processes  of  respiration  and  starch  forma- 
tion. The  sweetish  taste  developed  in  stored  potatoes  is  attributed  to  this  cause  and 
is  believed  not  to  be  necessarily  due  to  freezing. 

On  the  culture  of  sugar  beets  in  central  Sweden,  S.  Rhodin  (K.  Landt.  Akad. 
Handl.  och  Tidskr.,  43  (1904),  No.  1-2,  pp.  20-4%). — A  discussion  of  the  adaptability 
of  this  region  for  sugar-beet  culture,  leading  to  the  recommendation  of  the  growing 
of  this  crop  for  the  manufacture  of  sugar  or  for  feeding  farm  animals. — f.  w.  woll. 
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The  preparation  of  tobacco  seed,  A.  D.  Shamel  (Connecticut  Stale  Sta.  Bui.  148, 
pp.  4). — The  value  of  asing  good  seed  is  discussed  and  a  method  of  separating  heavy 
and  light  seed  by  means  of  a  current  of  air  is  described. 

Protein  content  of  the  wheat  kernel,  J.  N.  Harper  and  A.  M.  Peter  (Kerf 
tacky  Sta.  Bui.  li-i.  pp.  12,  figs.  J  . — Studies  on  the  relation  between  certain  physical 
characters  of  the  wheat  kernel  and  its  chemical  composition,  and  a  proposed  method 
for  improving  wheat  by  seed  selection,  are  reported.  The  station  has  observed  that 
introduced  flinty  wheats  under  Kentucky  conditions  have  a  tendency  to  become 
softer,  but  that  this  change  lias  not  been  complete  in  any  of  the  varieties  under  test 
from  3  to  10  years.  Some  of  the  kernels  were  flinty,  angular  in  outline,  semitrans- 
lucent,  and  of  a  dark  amber  color,  while  others  were  plump,  starchy  in  appearance, 
and  light  in  color.  The  proportion  of  flinty  kernels  differed  greatly  in  the  different 
varieties.  Analyses  of  the  2  types  of  kernels  were  made,  and  the  results  are  given 
in  a  series  of  tables,  in  every  instance  the  flinty  kernels  contained  more  protein 
than  the  starchy  ones.  Pootung  wheat  showed  a  difference  of  5.88  per  cent  of  pro- 
tein between  the  starchy  and  the  flinty  kernels  and  Rudy  of  1  per  cent,  being  the 
largest  and  smallest  differences,  respectively,  among  19  varieties.  The  difference 
was  more  than  4  per  cent  in  Pootung,  Beachwood  Hybrid,  Jersey  Fultz,  Pearl  Pro- 
lific, and  Improved  Rice.  Pootung  stood  highest  in  protein  content  of  flinty  kernels 
with  16.55  per  cent,  being  followed  by  Improved  Rice  with  15.17,  Beachwood 
Hybrid  with  14.95,  Extra  Early  Oakley  with  14.(18.  and  Jersey  Fultz  with  14.66  per 
cent.  The  widest  variation  in  protein  between  any  two  samples,  7.44  per  cent,  was 
found  between  the  flinty  kernels  of  Pootung  and  the  starchy  kernels  of  Dawson 
Golden  Chaff.  The  large  and  medium  sized  flinty  kernels  were  richer  in  protein 
than  the  smaller  <  mes.  The  small  kernels  near  the  base  and  tip  of  a  head  of  Pootung 
wheat  were  lower  in  protein  than  the  larger  kernels  from  the  middle  of  the  head. 

An  examination  of  a  large  number  of  separate  heads  showed  that  the  kernels  of 
any  one  head  differed  but  little  in  physical  appearance  except  in  respect  to  size.  It 
was  also  observed  that  the  grains  from  the  several  heads  of  any  one  stool  were  all 
either  flinty  or  starchy,  while  the  grains  from  different  stools  often  differed  materi- 
ally in  this  respect. 

Heads  of  Turkish  Red  wheat  were  gathered  before  it  was  quite  ripe  and  a  week 
later  when  fully  ripe.  The  unripe  heads  contained  49.4  per  cent  of  flinty  kernels 
and  the  mature  heads  47.6  per  cent,  ami  of  these  kernels  the  protein  content  was 
10.23  and  11.26  per  cent,  respectively.  From  these  results  it  is  concluded  that  the 
flinty  kernels  are  not  immature.  Analyses  also  showed  that  flinty  kernels  stored  in 
a  dry  place  retain  more  moisture  than  starchy  ones,  ami  that  starchy  wheat  absorbs 
moisture  more  rapidly  than  flinty  wheat.  It  was  found  that  early  wheats  are  richer 
in  protein  than  late-maturing  varieties.  Nine  varieties  ripening  before  June  20  aver- 
aged 14.70  per  cent  and  t>  varieties  ripening  after  June  22  averaged  only  12.41  per 
cent  of  protein  in  the  flinty  kernels.  The  starchy  kernels  were  more  uniform  in 
composition,  but  also  showed  a  falling  off  in  protein  in  the  later  varieties. 

The  results  led  the  authors  to  believe  that  flinty  kernels  from  the  middle  of  the 
head  should  be  selected  from  early-maturing  varieties  for  developing  a  high  protein 
type  of  wheat.  In  testing  the  hardness  of  wheat  no  definite  relation  was  established 
between  the  percentage  of  protein  and  the  pressure  required  to  cut  the  grains  in  two. 

Season  and  crop  report  of  the  Central  Provinces  and  Berar  for  the  year 
1903-4,  B.  P.  Staxdex  (Dept.  Lund  Records  and  A gr.,  Central  Provinces,  Season  and 
Crop  Rpt.  190.3-4,  pp.  47). — The  season  and  the  production  of  the  different  crops  is 
discussed  and  general  agricultural  statistics  are  presented  in  tables. 

Report  on  the  season  and  crops  of  the  Punjab  for  the  year  1903-4,  W. 
Rexocf  (Dept.  Land  Records  and  Agr.,  Punjab,  Season  and  Crop  Rj/t.  1903-4,  pp.  10-\- 
XIX). — The  agricultural  production  for  the  year  is  discussed,  and  statistics  with  ref- 
erence to  the  different  crops  are  tabulated. 
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The  culture  substations,  A.  B.  Stubenrauch  {California  Sta.  Rpt.  1904,  PP-  134- 
196). — An  account  in  continuation  of  that  previously  given  (E.  S.  R.,  15,  p.  773)  of 
the  fruit  yields  at  the  Foothill,  San  Joaquin  Valley,  and  Southern  California  substa- 
tions. Some  data  on  forage  and  hay  crops  included  within  these  pages  are  noted  else- 
where (p.  963).  Owing  to  lack  of  funds  and  to  the  completion  of  the  work  outlined, 
the  Southern  Coast  Range  and  Foothill  substations  have  been  discontinued.  The 
report  given  consists  essentially  of  tabulated  data  showing  the  yields  and  other  char- 
acteristics of  a  large  number  of  varieties  of  apples,  pears,  quinces,  almonds,  apricots, 
peaches,  nectarines,  plums  and  prunes,  cherries,  figs,  walnuts,  olives,  persimmons, 
grapes,  oranges,  and  lemons  grown  at  one  or  more  of  the  different  substations. 

In  the  case  of  the  Foothill  Substation,  the  data  are  tabulated  for  the  crops  grown 
on  red  soil  and  on  granite  soil.  The  yield  of  grapes  at  the  San  Joaquin  Valley  Sub- 
station continues  to  be  very  satisfactory,  averaging  about  6.5  tons  per  acre  in  1903  as 
compared  with  7  tons  per  acre  in  1902.  At  the  Southern  California  Substation,  a 
series  of  fertilizer  experiments  with  citrus  fruits  has  been  planned.  The  work  will 
include  about  100  acres  of  citrus  orchards  in  the  Riverside  and  Pomona  valleys. 
Different  fertilizers  and  combinations  of  fertilizer  elements,  both  with  and  without 
the  use  of  green  manure  crops,  will  be  used  in  connection  with  irrigation.  Packing 
and  shipping  experiments  will  also  be  carried  out  in  cooperation  with  the  Division 
of  Pomology  of  this  Department. 

[Horticultural  work  at]  Hope  Experiment  Station,  Jamaica  [Ann.  Rpt.  Pub. 
Gard.  and  Plantations  Jamaica,  1904,  pp.  9-17). — A  report  is  given  outlining  the  work 
at  the  station  with  bananas,  citrus  fruits,  date  palms,  citronella  grass,  lemon  grass, 
grapes,  pineapples,  rubber,  vanilla,  cacao,  naseberries,  avocado  pears,  and  nutmegs. 
From  one-fifth  of  an  acre  of  citronella  grass  (Andropogon  nardus),  planted  in  May, 
1903,  a  total  of  1  ton  4  cwt.  of  grass  was  cut  the  following  December.  A  portion  of 
this  grass  was  distilled,  but  the  quantity  of  oil  obtained  was  so  small  that  it  was  not 
considered  advisable  to  continue  the  experiment.  It  is  estimated  that  the  cost  of 
cutting  and  cultivating  the  plat  and  distilling  the  grass  was  a  little  over  *6.  The  oil 
was  submitted  to  European  commercial  chemists,  who  stated  that  it  had  an  excep- 
tionally fine  odor  and  closely  resembled  the  fine  Java  citronella  oil,  being  somewhat 
intermediate  between  that  oil  and  the  normal  Ceylon  distillates.  Some  experiments 
were  also  made  in  distilling  the  flowers  of  Cananga  odorata.  Very  successful  results 
are  reported  in  budding  mangoes,  cacao,  naseberries,  avocado  pears,  and  nutmegs. 
It  is  believed  that  the  new  methods  devised  for  budding  these  various  plants  will 
greatly  aid  in  the  development  of  agriculture  in  the  Colony. 

Report  of  the  Nova  Scotia  School  of  Horticulture,  F.  C.  Sears  (Ann.  Rpt.  Sec. 
Agr.,  Nova  Scotia,  1904,  PP-  51-67,  pis.  5). — An  outline  is  given  of  the  experimental 
work  during  the  year  with  a  list  of  the  varieties  of  fruits  in  the  experimental  orchards. 
Experiments  with  Bug  Death  in  comparison  with  a  number  of  standard  insecticides 
led  to  the  conclusion  that  this  is  not  a  satisfactory  material  for  spraying  apple  trees 
either  to  destroy  insects  or  to  prevent  attacks  of  fungus  pests.  Experiments  to  deter- 
mine whether  an  excess  of  lime  in  Bordeaux  mixture  would  cause  rusty  spots  on 
apples  led  to  negative  results,  no  more  rusty  spots  appearing  on  the  fruit  sprayed 
with  an  excess  of  lime  in  the  Bordeaux  mixture  than  where  the  lime  was  just  suffi- 
cient to  neutralize  the  sulphate  of  copper  in  the  mixture.  Black  knot  has  been 
practically  eradicated  from  the  plum  orchard  by  systematic  cutting  out  of  the  knots 
in  summer  as  soon  as  they  appear  and  thorough  spraying  with  Bordeaux  mixture. 

Experiments  and  observations  during  the  past  7  years  with  reference  to  cover  crops 
indicate  that  crimson  clover  is  one  of  the  most  satisfactory  at  the  station  for  this 
purpose.     Very  promising  results  were  secured  during  the  season  with  winter  vetch. 
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This  plant  forms  a  thick  mat  over  the  surface  of  the  ground,  which  makes  an  ideal 
cushion  on  which  apples  that  fall  are  not  bruised  to  any  extent.  .Seeding  cover  crops 
about  July  5  has  resulted  most  satisfactorily. 

A  good  many  fruit  trees  were  killed  by  severe  cold  during  the  winter  of  1903-4. 
Careful  examination  of  different  orchards  indicates  that  those  trees  which  had  been 
stimulated  by  fertilizers  or  late  cultivation  and  were  thus  somewhat  sappy  were  most 
seriously  injured. 

Comparative  fertilizer  and  vegetation  experiments  with  lime  nitrogen 
on  garden  vegetables,  R.  Otto  (Gartenflora,  53  (1904),  No.  klO,  pp.  534-588). — 
Field  and  pot  experiments  were  made  to  determine  the  value  of  lime  nitrogen 
(CaCX2)  as  a  fertilizer  for  garden  vegetables  in  comparison  with  nitrate  of  soda  and 
sulphate  of  ammonia.  The  held  experiments  were  carried  out  on  light  garden  soil 
that  unfortunately  had  just  received  a  dressing  of  stable  manure.  The  different 
fertilizers  were  applied  in  such  a  manner  that  all  the  plats  received  equivalent 
amounts  of  nitrogen.  The  lime  nitrogen  and  sulphate  of  ammonia  were  first  mixed 
with  dry  earth  and  then  raked  into  the  soil  about  3  in.  deep  before  the  seed  was 
sown.  The  nitrate  of  soda  was  not  used  until  about  7  days  later  after  the  plants 
were  up. 

In  the  first  experiment  3  varieties  of  spinach  were  used.  The  lime  nitrogen  in  the 
early  stages  of  growth  of  the  plants  had  an  injurious  effect  on  all  3  varieties.  As 
growth  continued  this  injury  was  gradually  overcome,  and  at  harvest  time  the  plants 
were  practically  equal  to  those  grown  with  nitrate  of  soda  or  sulphate  of  ammonia, 
and  much  superior  to  those  grown  on  the  plats  which  received  stable  manure  alone. 

In  the  field  experiment  with  head  lettuce  the  lime  nitrogen  had  an  injurious  effect 
when  the  plants  were  brought  in  contact  with  it  in  a  fresh  condition,  but  when  the 
plants  were  first  brought  in  contact  with  it  12  days  after  it  had  been  applied  as  good 
results  were  secured  as  with  nitrate  of  soda  or  sulphate  of  ammonia. 

In  the  pot  trials  18.5  lbs.  of  garden  soil  was  used  in  each  pot  to  which  5  gm.  of 
nitrogen  in  each  of  the  different  forms  was  added.  The  lime  nitrogen  and  sulphate 
of  ammonia  were  mixed  in  each  case  with  the  entire  quantity  of  earth  and  the  plants 
set  -4  days  later.  The  nitrate  of  soda  was  mixed  only  with  the  surface  soil  and  not 
applied  until  about  2  weeks  later.  For  about  11  days  after  the  plants  had  been  put 
in  the  pots  those  fertilized  with  lime  nitrogen  remained  behind  the  others.  The 
plants  did  not  appear  sick,  however,  and  the  leaves  were  greener  than  plants  in  the 
other  pots.  From  then  on  the  plants  in  the  lime-nitrogen  pots  grew  more  vigor- 
ously and  finally  surpassed  all  the  others,  the  relative  figures  being  as  follows:  Lime 
nitrogen,  460;  sulphate  of  ammonia,  425;  nitrate  of  soda,  200;  unfertilized,  200.  The 
heads  were  much  more  solid  in  the  pots  fertilized  with  lime  nitrogen  and  sulphate 
of  ammonia  than  in  the  others. 

In  experiments  with  corn  the  pots  were  prepared  practically  the  same  as  for  cab- 
bage, 5  kernels  being  sown  in  each  pot.  Germination  was  equally  good  in  all  cases. 
All  plants  but  one  were  then  removed  from  each  pot.  At  harvest  time  the  yield  of 
the  plants  in  the  lime-nitrogen  pots  was  considerably  higher  than  in  the  other  pots, 
the  relative  figures  being  11  for  lime  nitrogen,  9  for  nitrate  of  soda,  and  7  for  sulphate 
of  ammonia. 

Salad  plants,  as  in  the  field  experiments,  were  seriously  injured  by  the  use  of 
fresh  lime  nitrogen,  even  where  the  lime  nitrogen  was  placed  3  in.  deep.  Like  results 
followed  when  the  lime  nitrogen  was  mixed  with  the  entire  quantity  of  earth  and 
the  plants  not  set  in  the  pots  until  3  days  later.  When  the  plants  were  first  set 
8  days  after  mixing  they  had  a  sickly  appearance,  the  leaves  turning  brown  and 
dying.  They  gradually  overcame  the  trouble,  however,  and  in  about  4  weeks 
assumed  a  normal  appearance.  When  the  plants  were  not  set  out  until  14  days  after 
the  lime  nitrogen  had  been  mixed  with  soil  no  injury  followed,  neither  did  any 
injury  follow  when  it  was  mixed  with  the  soil  5  to  10  in.  below  the  surface. 
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The  experiment  is  to  be  continued.  On  the  whole  it  appears  that  lime  nitrogen 
is  a  valuable  fertilizer  for  garden  vegetables. 

The  constituents  of  celery,  M.  Bamberger  and  A.  Landsiedl  (  Mdnatsfi.  Chem., 
25  (1904),  />/>■  10:10-1034;  ribs,  in  Analyst,  30  (190,5),  No.  340,  p.  22). —Fresh  root 
stalks  were  found  to  contain  inannit,  asparagin,  and  tyrosin.  Leucin  was  not  found. 
The  amount  of  asparagin  isolated  from  different  samples  Was  fairly  constant,  being 
about  0.005  per  cent.     The  proportion  of  tyrosin  present  was  very  small. 

Methods  of  marketing  fruits,  vegetables,  flowers,  and  poultry  (Bui.  Mens. 
Off.  Renseignements  Agr.,  4  (1905),  No.  1,  pp.  15-28). — A  description  is  given  of  the 
packages  used  in  France  and  the  methods  observed  in  the  packing  and  shipment  of 
all  kinds  of  vegetables,  fruits,  flowers,  and  poultry. 

Results  from  fertilizing  orchard  fruits,  Clausen  (Landw.  Jahrb.,  33  (1904), 
No.  6,  pp.  939-960,  pi.  1). — A  detailed  account  is  given  of  extensive  experiments  in 
fertilizing  apple  trees  with  a  number  of  different  commercial  fertilizers.  Unfortu- 
nately after  the  experiment  was  begun  it  was  found  that  the  orchard  had  recently 
been  heavily  fertilized,  as  a  result  of  which  the  effect  of  the  fertilizers  in  the  experi- 
ment was  to  retard  or  depress  growth.  Some  minor  results  were  obtained,  however, 
which  are  interesting.  It  was  found  that  the  comparative  growth  of  different  tires 
could  be  as  readily  compared  by  measuring  the  thickness  of  the  stem  as  by  measur- 
ing the  length.  The  variety  Schoner  von  Boskoop  grew  much  more  rapidly  under 
all  conditions  than  the  Baumann  Reinette  variety.  The  depressing  effect  of  the 
different  fertilizers  was  least  noticeable  when  they  were  applied  at  the  beginning  of 
March  rather  than  later.  The  use  of  nitrogenous  fertilizers  also  decreased  the  inju- 
rious effect  of  o\  erfertilization  with  potash  and  phosphoric  acid.  Sulphate  of  ammo- 
nia was  superior  tomitrate  of  soda  for  this  purpose.  The  use  of  nitrogenous  ferti- 
lizers tended  to  lengthen  considerably  the  growing  period  of  the  trees.  It  could  not 
he  determined  that  this  was  injurious,  though  the  experiment  extended  over  a  period 
of  3  years.  The  after  effects  of  nitrogenous  fertilizers  were  still  very  prominent  the 
second  year.  It  was  thought  that  since  the  trees  in  the  experiment  were  overferti- 
lized  with  mineral  fertilizers  that  the  twigs  would  contain  an  unusually  large  percent- 
age of  ash.     Analyses,  however,  did  not  confirm  this  belief. 

Winterkilling  of  peach  trees.  Report  of  investigations  in  the  Lake 
Erie  fruit  belt,  W.  J.  Green'  and  F.  II.  Ballou  (Ohio  Sta.  Bui.  157,  )>/>.  115-134, 
figs.  9). — Great  losses  were  sustained  during  the  winter  of  1903—1  by  fruit  growers  of 
the  Lake  Erie  peach  belt,  especially  those  of  Catawba  Island  and  the  peninsula  of 
eastern  Ottawa  County,  from  injury  to  the  trees  by  severe  and  prolonged  cold.  Some 
entire  orchards  were  destroyed  and  many  orchardists  ruined.  Many  contradictory 
features  appeared  throughout  the  affected  regions.  Some  orchards  were  not  injured 
at  all.  In  others  a  row,  section,  or  block  of  trees  might  come  through  in  perfect 
condition,  while  all  others  were  killed.  Trees  on  imperfectly  drained  land  might  he 
killed  outright  in  one  instance  and  come  through  without  injury  in  another.  Like 
results  were  observable  with  trees  on  elevated  land.  Trees  of  the  same  variety  often 
varied  greatly  in  their  susceptibility  to  injury. 

The  station  horticulturist  and  his  assistants  visited  injured  and  uninjured  orchards 
in  the  affected  region  and  made  a  study  of  the  whole  subject.  The  direct  cause  of 
injury  was  the  intense  and  prolonged  cold  accompanied  by  deep  and  hard  freezing. 
In  addition  there  were  many  specific  causes.  Generally  speaking,  trees  and  orchards 
of  low  vitality  suffered  most.  There  were  a  number  of  specific  conditions  contribu- 
ting to  low  vitality,  such  as  an  exhausted  and  insufficient  degree  of  fertility,  low 
physical  condition  of  soil  due  to  absence  of  vegetable  matter,  prevalence  of  San  Jose 
scale,  which  in  some  sections  killed  the  trees,  and  in  others  left  them  in  so  weakened 
a  condition  that  they  succumbed  to  the  cold  even  after  the  scale  had  been  combat- 
ted  by  spraying,  leaf  curl  which  by  defoliation  weakened  the  trees,  borers,  extremely 
dry  condition  of  the  ground  when  winter  set  in,  and  in  some  cases  wet  soil.     Meth- 


HORTICULTURE.  975 

ods  of  cultivation  in  many  affected  orchards  were  such  as  to  hring  about  a  weakened 
condition  of  the  trees,  and  thus  to  invite  destruction  at  a  critical  period,  such  as  the 
prolonged  cold  of  the  winter  season  of  1903-4.  Specific  examples  of  the  injury  occur- 
ring under  each  of  the  different  factors  are  cited.  Methods  of  culture  which  con- 
tributed to  escape  from  injury  are  thus  summarized: 

"  Providing  that  the  orchards  had  been  kept  free  from  fungus  disease  and  the  San 
Jose  scale,  by  timely  and  thorough  spraying,  no  injury  of  trees  was  found  where 
stable  or  barnyard  manure  had  been  used  upon  the  ground  within  the  last  year  or 
two  previous  to  the  winter  of  1903-4;  rarely  was  an  injured  tree  found  standing  in 
sod;  no  injury  was  done  where  the  surface  of  the  soil,  beneath  the  trees,  had  been 
covered  with  even  a  very  light  mulch;  little  injury  was  done  where  the  trees  stood 
in  fairly  well-drained  soil  containing  a  moderate  amount  of  fertility  and  humus; 
no  injury  was  found  where  the  trees  were  under  the  grass  mulch  method  of  cul- 
ture; .  .  .  no  injury  was  observed  in  any  case  where  the  stems  of  the  trees  had  been 
slightly  banked  or  mounded  with  a  few  shovelfuls  or  forkfuls  of  soil,  peat,  or  manure. 

"  Very  few  trees  which,  within  the  past  few  years,  had  been  affected  with  leaf  curl 
or  infested  with  San  Jose  scale  or  borers,  remained  alive  or  uninjured;  and  very  few 
trees  existing  upon  infertile  or  exhausted  soil,  depleted  of  humus,  escaped  uninjured." 

The  Tempe  date  orchard,  A.  J.  McClatciiie  (Arizona  Sta.  Rpt.  1904,  pp-  474, 
475) . — Statistics  are  given  regarding  the  number  of  date  trees  in  the  orchard  now 
living,  number  of  new  suckers,  number  of  trees  blooming,  and  number  that  have 
died  during  the  past  year,  from  which  it  appears  that  there  is  now  a  total  of  448  trees 
comprising  105  varieties  now  growing  at  the  station  and  757  suckers.  It  is  believed 
that  practically  all  the  varieties  now  under  cultivation  will  succeed  at  the  station. 

The  fig,  L.  Tbabdt  (Bui.  Agr.  Algirie  et  Tunisie,  10  (1904),  Nos.  14,  pp.  297-303; 
15,  pp.  321-328;  16,  pp.  341-347;  17,  pp.  361-368;  18,  pp.  385-389,  figs.  29).— A  popu- 
lar account  is  given  of  the  culture  of  figs  in  Algeria  and  Tunis  with  descriptions  of 
the  more  usual  varieties  grown,  of  the  insects  and  diseases  affecting  tigs,  and  of  the 
methods  observed  in  drying  rigs. 

Raspberries,  L.  ('.  Corbett  (  U.  S.  Dept.  Agr.,  Farmers'  Bui.  213,  pp.  37, figs.  25). — 
This  is  a  popular  account  of  the  culture  of  raspberries  in  the  United  States,  including 
methods  of  propagation,  cultivation,  fertilizing,  harvesting,  winter  protection,  prun- 
ing, and  the  drying  or  evaporation  of  the  fruit.  Several  different  forms  of  evapora- 
tors are  illustrated  and  described.  A  map  is  given  showing  the  sections  in  the 
United  States  where  the  different  species  of  raspberries  are  most  extensively  grown, 
with  lists  of  varieties  most  suited  for  cultivation  in  each  of  the  different  districts. 

Report  on  cranberry  investigations,  A.  R.  Whitson,  E.  P.  Sandsten,  L.  P. 
Haskins,  and  II.  Ramsay  (  Wisconsin  Sta.  Bui.  119,  pp.  77,  figs.  37,  map  1). — An 
abstract  of  the  present  investigations,  which  were  conducted  in  cooperation  with 
this  Office  has  been  made  from  another  source  (E.  S.  R.,  16,  p.  778).  Further 
details  are  here  given  regarding  frost  protection,  cultural  methods,  varieties,  irriga- 
tion and  drainage  ditches,  and  insect  and  weed  pests,  with  descriptions  and  illustra- 
tions of  the  more  important  weeds.  The  surest  protection  against  severe  frosts  is 
flooding.  Heavy  flooding  is  necessary  only  during  the  latter  part  of  the  season. 
During  occasional  periods  in  the  summer  when  frost  threatens  it  will  seldom  be  nec- 
essary to  flood  so  that  the  water  in  the  ditches  is  raised  above  the  surface  of  the 
ground.  As  a  prevention  of  frost  thorough  drainage,  sanding,  and  freedom  from 
excessive  vegetation  have  proven  potent  factors.  With  reference  to  this  point  the 
authors  state  that  "the  effect  of  thorough  drainage  by  the  use  of  deep  and  close 
ditches  in  aiding  in  protection  from  frost  can  hardly  be  overvalued.  The  State 
experiment  station  has  gone  through  the  past  summer  in  which  there  were  several 
frosts  and  one  or  two  very  hard  frosts  without  any  loss  from  freezing  whatever,  not- 
withstanding the  fact  that  certain  parts  of  the  bog  were  not  flooded  once  during  the 
season.     On  other  adjoining  marshes  flooding  was  resorted  to  many  times  during 
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the  summer  tor  protection  ami  yet  a  loss  of  about  60  per  cenl  of  the  total  crop  was 
sustained  on  the  morning  of  August  s.  While  this  protection  at  the  station  was  not 
due  to  good  drainage  alone,  there  is  no  doubt  that  it  had  much  to  <lo  with  warding 
off  the  frost."  Data  are  tabulated  showing  the  higher  temperature  on  bare  sanded 
bogs  over  bogs  covered  with  a  mat  of  vegetation. 

Detailed  directions  are  given  for  laying  large  ditches  and  flooding.  Observations 
relative  to  the  value  of  sanding  bogs  indicate  that  vines  on  the  nnsanded  bogs  grew 
more  rapidly  and  vigorously.  Weeds  also  grew  more  vigorously.  The  use  of  choice 
varieties  for  planting  is  urged.  The  hest  time  for  planting  seems  to  be  from  the  first 
to  the  middle  of  May  or  aboui  the  time  cum  is  planted.  The  most  popular  method 
of  planting  in  the  vicinity  of  Cranmoor  is  that  of  scattering  the  whole  vines  over  the 
ground  and  stamping  them  into  the  muck  with  sod  hooks  or  some  similar  device. 
Cutting  the  vines  into  short  lengths  and  rolling  them  with  a  flange  wheel  has  also 
given  good  results. 

By  attention  to  thorough  weeding  and  good  drainage  vines  at  the  experiment 
station  have  yielded  at  the  rate  of  62.5  1>l>ls.  per  acre,  while  the  average  yield 
throughout  the  State  during  the  same  year  was  5  bbls.  per  acre. 

Experiments  made  in  picking  from  September  S  to  October  S  showed  an  increase 
in  size  of  fruit  during  the  30  days  of  19  per  cent.  There  was  an  increase  of  10  to  11 
per  cent  during  the  first  Hi  days  from  September  S.  It  appears  also  that  fruitfully 
matured  when  picked  keeps  better  than  immature  fruit.  Illustrations  and  a  descrip- 
tion arc  given  of  a  successful  grading  machine. 

Grape  culture,  G.  C.  Burz  (Pennsylvania  ]><j>t.  Agr.  />'»/.  t£8,  pp.  68,  pis.  8). — 
Popular  directions  for  the  culture  of  grapes  with  statistics  of  production  in  each  of 
the  counties  of  Pennsylvania.  Nearly  two-thirds  of  the  grapes  grown  in  Pennsyl- 
vania are  produced  in  Erie  County  bordering  on  Lake  Erie. 

Failure  of  vines.  Report  of  commission  on  alleged  disease  about  Stellen- 
bosch,  R.  Dubois  et  al.  (Agr.  Jour.  Cape  Good  Hope,  26  \  1904),  No.  6, pp.  69S  70S, 
fig.  l).  —  Upon  investigation  it  was  found  that  instead  of  a  disease  w  Inch  was  affecting 
the  vineyards,  the  principal  causes  of  failure  or  partial  failure  were  due  largely  to 
some  one  or  more  of  the  following  causes:  Insufficient  drainage,  insufficient  initial 
preparation  of  the  soil,  use  of  stock  unsuitable  for  the  scion  or  the  soil,  failure  to  cut 
roots  forming  from  the  scion,  too  heavy  bearing  in  connection  with  insufficient 
manuring,  and  too  close  planting.  Suggestions  to  overcome  these  difficulties  are 
offered. 

Drainage  of  cacao  land  (Agr.  News  [Barbados'],  i  (1905),  No.  73,  p.  21  i.  -An 
account  is  given  of  the  good  effects  following  the  drainage  of  cacao  land  in  Dominica. 
The  plantation  la\  near  a  river  and  apparently  the  natural  drainage  should  have 
been  sufficient.  The  soil,  however,  had  become  so  compact  during  long  cultivation 
as  to  respond  remarkably  to  drainage.  Trees  which  appeared  to  be  slowly  dying  in 
the  spring  took  on  new  life  during  the  summer  and  presented  a  healthy,  flourishing 
appearance  in  the  fall.  Further  work  by  the  Dominican  planters  along  the  same 
line  is  advocated. 

The  wild  coffee  trees  of  Mount  Amber,  Madagascar,  M.  Dubabu  (Agr.  Prat. 
Pays  Chauds,  5  (1905),  No.  28,  pp.  98-100,  figs.  S).— An  illustrated  account  with 
botanical  descriptions  is  given  of  .">  new  varieties  of  coffee  found  on  Mount  Amber. 
Madagascar.  These  have  been  named  respectively  Coffea  gaUienii,  ' '.  bonnieri,  and 
C.  mogeneti. 

Caoutchouc  gathering  on  the  Amazon  River,  E.  Tiki  BeihefU  Iropenpflamer, 
6  (  1905),  No.  J,  pp.  1-71,  figs.  11.  map  ?).— The  author  made  a  caoutchouc  explora- 
tion up  the  Amazon  and  some  of  its  branches  and  here  reports  the  results  of  his 
journey.  Descriptions  are  given  of  13  species  of  llevea,  which  were  collected,  and 
of  a  number  of  other  rubber-producing  plants.  A  description  is  given  of  the  country 
visited  and  of  native  methods  of  harvesting  caoutchouc  and  preparing  it  for  market 
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Data  are  given  on  the  export  trade  in  this  product,  with  suggestions  on  the  culture 
of  caoutchouc-producing  plants  and  the  future  of  the  industry. 

Methods  of  tapping  rubber  trees  and  collecting  latex,  P.  .1.  Burgess  {Agr. 
Bui.  Straits  and  Federated  Malay  States,  8  {1904),  No.  9,  pp.  880-885).— The  advan- 
tages and  defects  of  different  systems  of  tapping  rubber  trees  are  discussed.  The 
half  herringbone  method  is  believed  to  be  the  best  method  yet  devised  for  tapping 
rubber  trees,  as  the  number  of  cups  required  by  this  method  of  tapping  is  reduced 
to  a  minimum.  The  method  is  capable  of  being  systematically  carried  out  on  a  large 
scale  by  coolie  labor,  and  the  plan  of  cutting  is  simple. 

Experimental  studies  in  arboriculture,  L.  Daniel  (Jardin,  18  (1904),  No.  426, 
p.  342)- — The  account  here  given  is  supplementary  to  that  previously  noted  (  K.  S.  R., 
16,  p.  466),  in  which  it  was  shown  that  a  sudden  change  in  the  functional  capacity  of 
a  branch  produced  a  series  of  monstrosities,  among  which  the  most  frequent  was  the 
transformation  of  a  woody  branch  into  a  floral  branch  during  the  same  growing 
season.  Some  of  the  flowers  which  blossomed,  in  the  case  of  pears  under  consider- 
ation, formed  pears  more  or  less  modified.  It  was  found  that  these  pears  instead  of 
maturing  about  the  first  of  September  did  not  mature  until  early  in  October.  The 
pears  were  more  brilliantly  colored  than  usual  and  in  some  of  them  the  dried  sta- 
mens and  also  the  5  styles,  somewhat  thickened  and  fleshy,  persisted.  There  Wi  s  a 
marked  change  in  the  fiesh  of  the  fruit  also,  the  melting  flesh  of  the  normal  type 
being  very  linn  and  crisp  in  the  late  pears.  It  is  proposed  to  propagate  from  plants 
thus  affected  to  see  if  these  abnormal  changes  arc  of  a  permanent  character. 

Root  pruning  pecans,  11.  W.  Stkingfellow  (  Texas  Farm  and  Ranch,  24  (1905), 
No.  8,  />/>.  10-12). — The  author  holds  that  the  usual  ill  success  in  transplanting  the 
pecan  is  due  entirely  to  leaving  too  long  a  tap  root.  He  advises  cutting  off  the  tap 
root  to  a  length  of  4  or  ">  in.  and  setting  the  tree  at  least  0  in.  deeper  than  it  was 
before  taken  up. 

Chestnut  culture  in  Pennsylvania,  N.  F.  Davis  (Pennsylvania  Dept.  Agr.  />'»/. 
128,  )i/>.  50,  ph.  /"'). — This  bulletin  is  largely  a  description  of  the  methods  observed 
by  C  K.  Sober,  of  Lewisburg,  Pa.,  in  growing  the  Paragon  variety  of  chestnut  by 
grafting  native  sprouts  arising  from  the  stumps  of  cut-over  chestnut  lands.  Consid- 
erable compiled  data  on  the  food  value  of  the  chestnuts,  etc.,  reprinted  largely  from 
publications  of  this  Department,  are  also  incorporated. 

The  1'aragon  chestnut  appears  to  make  especially  good  unions  on  native  stock. 
Whip  grafting  has  given  the  most  satisfactory  results.  When  cleft  grafting  was  prac- 
ticed and  professional  grafters  employed,  only  about  5  per  cent  of  the  grafts  were  suc- 
cessful. .Much  better  results,  80  to  90  per  cent  of  perfect  unions,  were  secured  by 
personally  directing  inexperienced  men  and  using  the  whip  graft.  Grafting  is  done 
for  the  most  part  in  May,  and  the  scions  kept  dormant  by  burying  them  among  cakes 
of  ice  in  the  ice  house  until  needed.  The  sprouts  which  arise  from  the  lowest  part 
of  the  stum))  are  most  desirable  for  grafting  purposes,  as  they  appear  to  root  better. 
Any  buds  below  the  graft  must  be  rubbed  off,  otherwise  they  absorb  the  nutriment 
and  the  graft  above  dies  from  starvation.  .Fire  lanes  in  the  grove  are  made  before 
grafting  begins,  as  tire  is  the  most  serious  problem  to  contend  with  in  chestnut  groves. 
Trees  begin  to  bear  when  2  or  3  years  from  the  graft.  It  has  been  found  advan- 
tageous to  cut  back  the  first  year's  growth  in  the  fall  to  a  stub  3  or  4  in.  long  con- 
taining 2  to  3  buds. 

In  growing  trees  from  seed  Mr.  Sober  has  found  it  desirable  to  keep  the  nuts  buried 
in  sand  over  winter  rather  than  to  plant  in  the  fall.  The  nuts  arc  not  removed  from 
their  winter  quarters  until  they  have  sprouted.  Two  methods  of  planting  are  then 
observed.  By  one  method  "the  nuts  are  planted  in  shallow  drills,  care  being  taken 
to  lay  the  sprouts  in  a  horizontal  position,  covering  them  about  one  and  one-half 
inches  deep  with  soil,  the  nuts  having  been  planted  about  one  foot  apart  in  rows 
2  or  3  ft.  apart.      This  will  allow  them  to  be  cultivated  with  a  horse.     The  tap- 
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rout  having  been  placed  in  a  horizontal  position  will  very  soon  send  off  numerous 
fibrous  roots,  and  the  seedling  can  be  transplanted  to  the  orchard  at  any  time." 
Another  method  is  to  plant  the  nuts  in  shallow  drills  as  before  and  cutoff  the  sprout, 

which  is  the  taproot,  close  to  the  nut.  "The  taproot  having  been  cut  off  will  now 
send  mit  numerous  fibrous  roots,  and  the  seedling  can  he  transplanted  to  the  orchard 
without  danger."  Nuts  thus  planted  \\  ill  he  ready  lor  grafting  in  about :!  years.  The 
budding  of  chestnut  seedlings  has  not  proved  a  success.  Young  chestnut  trees  found 
wild  have  been  successfully  removed  to  the  orchard  and  grafted  with  improved 
varieties.  In  this  connection  it  is  stated  that  over  1,000  wild-cherry  trees  have  heen 
grafted  with  the  best  varieties  of  cultivated  cherries. 

The  effects  of  etherization  on  plants,  W.  J.  Beltz  (Jardin,  19  (1905),  No.  430, 
/>/>.  .'6,  27). — A  discussion  of  the  physiological  effects  of  etherization  on  plants.  The 
author  believes  that  ether  or  chloroform  occasions  an  extension  of  the  cells  through 
exterior  excitation.  This  extension  produces  an  enlargement  of  the  cell  capacity  in 
the  same  manner  as  that  produced  on  plants  by  the  sun  in  the  springtime. 

Etherization  in  forcing,  A.  Maumene  (Jardin,  19  (1905),  No.  431,  pp.  44-46, 
figs.  -i). — The  author  states  that  the  practice  of  etherization  is  meeting  with  much 
favor  among  florists  in  France.  A  description  is  given  of  an  etherizing  chamber, 
which  may  he  installed  in  the  forcing  house,  with  detailed  drawings  of  the  various 
parts. 

Some  notes  on  carnation  crosses,  W.  X.  Rrnn  (Amer.  Florist,  23  {1905),  No. 
868,  pp.  104S,  1046). — The  author  has  made  about  1,500  carnation  crosses  and  grown 
about  6,000  seedlings.  His  methods  of  crossing  and  growing  carnations  are  discussed. 
A  table  compiled  from  !>74  crosses  made  during  8  years  shows  that  the  percentage  of 
the  crosses  which  failed  increased  from  .'!4  per  cent  with  those  made  from  November 
20  to  30,  to  05  per  cent  with  those  made  from  February  1  to  3.  With  the  crones 
made  during  the  early  part  of  the  season,  i.  e.,  in  November,  an  average  of  15.5 
seedlings  were  raised  per  pod,  while  with  crosses  made  the  first  of  February  there 
were  only  4.6  seedlings  raised  per  pod.  The  author  notes  that  the  percentage  of 
failure  in  these  experiments  was  really  larger  than  it  need  have  been  had  more  care 
been  taken.  One  of  the  points  winch  the  author  considers  of  the  greatest  impor- 
tance in  crossing  is  that  the  work  he  done  on  a  bright  sunny  day  and  after  the  sun 
has  been  shining  for  some  hours.  "When  the  pollen  is  like  dry  dust,  and  scatters 
at  a  touch,  the  conditions  are  best.  When  the  pollen  is  gummy  and  has  a  tendency 
to  cohere  at  all,  failure  is  almost  certain." 

All  the  foxgloves  worth  cultivating,  F.  A.  Waugh  (Gard.  Mag.,  I  (1905), 
No.  1,  />/>.  15,  16,  figs.  4)- — This  is  a  short  monograph  on  the  subject  of  foxgloves 
designed  to  bring  our  knowledge  of  the  subject  up  to  date.  It  describes  8  of  the 
species  which  are  most  desirable  for  culture  in  this  country  and  gives  a  key  for  their 
identification. 

Extraction  of  essential  oils  and  perfumes  in  France,  R.  P.  Skinneb  (  U.  S. 
Dept.  Com.  and  Labor,  Mo.  Consular  Rpts.,  1904,  No.  291,  pp.  259-262). — An  account 
of  the  methods  observed  in  France  in  the  extraction  of  essential  oils  and  perfumes. 

FORESTRY. 

"What  forestry  means  to  representative  men  (  U.  S.  Dipt.  Agr.,  Bureau  of  For- 
estry Circ.  33,  pp.  31). — This  circular  consists  of  portions  of  addresses  delivered  by 
different  individuals  before  the  American  Forest  Congress,  held  at  Washington  Jan- 
uary 3-6,  1905,  a  preliminary  account  of  which  has  already  been  given  ( E.  S.  R.,  10, 
p.  627). 

Manual  of  the  trees  of  North  America  exclusive  of  Mexico,  C.  S.  Saroent 
(Boxt<m  an,]  New  York:  Houghton,  Mifflin  &  Co.,  1905,  pp.  XXIII+826,  pi.  1,  »•. 
642). — In  this  volume  the  author  has  brought  together  into  a  condensed  and  con- 
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Yemeni  form  the  material  which  was  more  elaborately  worked  out  in  hie  Bilva  of 
North  America.  The  numerous  illustrations  were  redrawn  for  the  book  by  C.  E. 
Faxon  and  serve  as  an  important  help  in  the  recognition  of  the  various  species  of 
trees.  The  volume  contains  a  synopsis  of  families,  an  analytical  key  for  the  ready 
identification  of  families  of  trees,  and  tin-  manual  proper  containing  generic  and 
specific  keys  and  detailed  descriptions  of  all  trees  growing  in  North  America  north 
of  Mexico.  The  specific  descriptions  arc-  concise,  and  helpful  notes  are  given  on  the 
distribution  and  uses  to  which  the  differenl  trees  are  put. 

Forest  conditions  of  northern  New  Hampshire,  A.  K.  Chittendeb  I  U.  8.  Dept. 
Agr.,  Bureau  of  Forestry  Bui.  55,  i>/>.  100,  pis.  7,  maps  ?). —  An  investigation 
made  of  the  forest  conditions  of  the  northern  part  of  New  Hampshire,  the  region 
covered  embracing  aboul  32  per  rent  of  the  entire  State,  it  contains  the  entire 
White  Mountain  region  and  is  drained  by41arge  river  systems,  all  of  which  have 
their  origin  within  this  region.  The  physiography  of  the  region  is  described,  after 
which  the  value  of  the  lan«l  is  commented  upon  and  the  ownership  shown.  A  con- 
siderable proportion  of  the  land  belongs  to  large  Lumber  companies,  and  the  agricul- 
tural land,  all  of  which  is  in  small  holdings,  is  less  than  one-sixth  of  the  whole  area. 
The  lands  are  classified  according  to  their  foresl  grow  th  and  descriptions  given  of  the 
different  foresl  type-.  The  rate  of  growth  and  reproduction  in  different  regions  fol- 
lowing lumbering  operations,  fires,  etc.,  is  shown,  after  which  the  sylviculture!  and 
other  characteristics  of  the  different  species  are  described. 

The  author  offers  suggestions  based  upon  bis  studies  for  the  proper  management  of 
this  region.  These  include  the  protection  from  fire,  conservative  lumbering,  plant- 
ing of  farm  wood  lots,  forest  planting  on  denuded  lands  unsuited  for  agricultural  pur- 
poses, and  the  adoption  of  a  State  forest  policy  which  would  include  the  proper 
officers  for  lire  protection,  and  provide  for  a  State  forest  nursery  and  popular  instruc- 
tion in  forestry  throughout  the  State. 

Forestry  management  in  Minnesota  I  Agr.  Expts.,  4  '  1904  •  No.  5,  p.  88). — A 
review  is  given  of  the  management  of  the  Minnesota  Forest  Reserve,  which  was 
established  some  2  years  ago  by  an  act  of  Congress.  This  act  regulated  the  sale  of 
pine  timber  on  3,000,000  acres  of  land  formerly  belonging  to  the  Chippewa  Indians 
and  at  the  same  time  set  aside  225,000  acres  a-  a  forest  reserve.  The  law  required 
that  on  the  200,000  acres  of  pine  land  95  percent  should  he  cut  under  regulations 
provided  by  the  Kureau  of  Forestry,  and  the  sales  already  made  have  netted  a 
decided  increase  for  the  timber  over  the  price  which  would  have  been  obtained  for 
both  timber  and  land  under  the  previous  law. 

Santa  Monica  Forestry  Station  |  ( 'alifornia  Sta.  Rpt.  1904,  pp.  196-204,  figs.  9). — 
The  author  reports  very  unfavorable  weather  conditions  during  the  period  covered 
by  this  report,  the  drought  having  been  unprecedented  in  its  extent.  The  growth  of 
a  number  of  species  of  pines,  acacia-,  eucalyptus,  etc.  is  shown,  indicating  their  ability 
to  resist  drought.  Many  of  the  trees  were  entirely  dead.  Some  of  the  species  of 
eucalyptus  not  only  survived  the  long  season  of  drought,  but  made  a  fair  amount 
of  growth,  although  planted  on  steep  hillsides.  A  lot  of  eucalyptus  trees  planted  in 
blocks  on  the  upper  mesa  survived  the  drought  well,  making  considerable  growth. 

A  report  is  given  on  the  growth  of  a  number  of  species  of  eucalyptus,  the  seed  of 
which  was  obtained  from  the  Section  of  Seed  and  Plant  Introduction  of  this  Depart- 
ment in  January,  1901.  These  trees,  which  represent  about  30  species,  are  now  2 
years  old,  and  the  average  growth  of  the  5  best  specimens  is  shown  in  tabular  form. 
These  range  from  7  ft.  in  height  and  7  in.  in  circumference  to  28  ft.  in  height  and  18 
in.  in  circumference.  Notes  are  given  on  the  germination  and  growth  of  eucalyptus 
in  seed  beds  and  flat-. 

Chico  Forestry  Station  {California  Sta.  /:j>>.  1904,  PP-  V05S08,  figs.  .5). — A  report 
is  given  of  changes  in  the  equipment  and  management  of  the  Chico  station,  together 
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with  a  brief  account  of  the  growth  of  the  trees  at  the  station.  Unfavorable  weather 
prevailed  during  the  season,  the  tan  bark  and  cork  oak  trees  suffering  severely.  A 
large  number  of  acorns  of  each  species  had  been  planted,  and  while  about  50  per  cent 
of  the  tan  oaks  germinated,  95  ]>er  cent  of  these  failed  to  withstand  the  dry  summer. 
The  cork  oaks  did  a  little  better.  The  eucalyptus  trees  made  very  poor  growth,  the 
failure  being  attributed  in  a  large  measure  to  a  lack  of  thorough  cultivation. 

Chaparral  in  northern  California,  E.  A.  Sterling  (  Forestry  Quart.,  2  (1904), 
No.  4,  i>]>.  209-214)- — According  to  the  author,  the  amount  of  chaparral  land  in  Cali- 
fornia north  of  Sacramento  is  estimated  at  more  than  200,000  acres.  This  region, 
aside  from  its  value  in  conserving  water,  is  practically  worthless  for  grazing,  for  the 
production  of  timber,  etc. 

The  chaparral  is  divided  into  two  classes,  that  which  has  evidently  been  long  in 
possession,  and  the  more  recent  growth  which  has  followed  lumbering  and  tires. 
The  first  type  of  chaparral  is  found  mainly  on  the  higher  elevations,  while  the  second 
invariably  follows  the  path  of  lumberiDg  operations.  Fire  is  also  responsible  for 
chaparral  growth. 

The  examination  of  the  chaparral  shows  the  presence  of  a  large  variety  of  genera 
and  species  of  plants.  The  bulk,  however,  of  the  thickets  is  composed  of  manzanita 
and  Ceanothus.  The  more  important  species  occurring  in  the  chaparral  are  briefly 
described,  after  which  the  author  discusses  the  encroachment  of  this  growth.  The 
chaparral  is  said  to  be  a  positive  menace,  as  it  encroaches  upon  regions  that  are 
adapted  to  more  valuable  uses  than  a  mere  watershed  cover. 

To  reclaim  chaparral  by  planting  is  not  feasible,  but  the  author  suggests  better 
protection  of  the  mountain  forests  and  the  application  of  more  business-like  methods 
to  lumbering,  in  order  that  the  chaparral  will  not  encroach  upon  the  regions  already 
forested  with  valuable  species. 

Forest  conditions  in  the  Absaroka  division  of  the  Yellowstone  Forest 
Reserve,  J.  B.  Leiberg  (  U.  S.  Geo!.  Survey  Professional  Paper  X".  .."■>,  pp.  14$,  maps 
2,  dgm.  1). — A  report  is  given  of  investigations  made  by  the  author  of  the  timber 
conditions  of  the  Absaroka  division  of  Yellowstone  Forest  Reserve,  which  was 
originally  the  Absaroka  Forest  Reserve.  This  division  and  the  Teton  and  Yellow- 
stone reserves  were  merged  into  the  Yellowstone  Forest  Reserve  in  1903.  The  por- 
tion reported  upon  embraces  1,334,400  acres,  of  which  37,200  acres  are  reported  as 
wooded,  442,640  acres  as  forested,  and  the  remainder  nontimbered,  which  consists 
of  badly  burned  areas,  agricultural  and  grazing  lands,  barrens,  lakes,  etc. 

The  topographical  features  of  the  region  are  described  at  length,  and  the  forest 
is  said  to  be  almost  wholly  coniferous,  the  principal  species  being  lodgepole,  limber, 
and  white-bark  pine,  red  and  subalpine  fir,  and  Engelmann  spruce.  The  deciduous 
species  are  but  very  slightly  represented,  cotton  woods  and  various  species  of  willows 
being  most  abundant. 

The  timber  of  the  reserve  valuable  for  commercial  purposes  is  divided  by  the 
author  into  timber  of  sufficient  dimension  to  furnish  saw  logs  and  timber  fit  only  for 
fuel,  poles,  railroad  ties,  etc.  Of  the  mill  timber  the  Absaroka  division  is  said  to 
embrace  about  972,000,000  ft.  B.  M.,  while  the  volume  of  pole  and  fuel  timber 
amounts  to  952,500,000  cu.  ft. 

The  different  portions  of  the  reserve  are  described  by  townships,  after  which 
similar  notes  are  given  regarding  the  Livingstone  and  Big  Timber  quadrangles,  both 
of  which  are  situated  in  Montana. 

The  Cowthorpe  oak,  J.  Clayton  (Trans,  and  Proc.  Bot.  Sor.  Edinburgh,  22  (1904), 
pt.  8,  pp.  396-414,  pis.  7). — A  descriptive  and  historical  account  is  given  of  this  oak 
tree,  which  is  situated  in  the  village  of  Cowthorpe  near  Wetherby,  and  which  is 
known  throughout  the  botanical  world  as  one  of  the  most  famous  of  oak  trees. 

Records  of  measurements  are  given  extending  from  1700  to  1893.  These  records 
indicate  that  the  tree  has  suffered  various  vicissitudes  of  storms  and  other  injuries, 
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ami  the  data  presented  show  that  the  tree  has  actually  shrunken  in  size  since  the 
first  recorded  measurements.  About  17<io  the  measurements,  as  reported  in  Evelyn's 
Sylva,  showed  that  at  that  time  the  circumference  of  the  tree  at  the  ground  was  78 
ft.  and  the  height  was  80  ft.  The  measurements  recorded  in  1774  showed  that  it 
■had  attained  a  circumference  of  81  ft.  <i  in.,  l>ut  through  damage  by  storms  the  lead- 
ing branch  had  been  torn  away.  Its  dimensions  in  1893,  as  measured  by  the  author, 
showed  a  girth  of  ~>4  ft.  3  in.  at  the  ground,  and  a  height,  including  dead  wood,  of 
37  ft.  An  explanation  of  this  great  diminution  in  diameter  is  given  in  that  the  tree, 
which,  according  to  all  measurements,  tapered  very  rapidly,  had  through  the  loss 
of  many  of  its  roots  actually  sunken  into  the  ground,  so  that  the  point  of  measure- 
ment at  the  later  date  was  considerably  above  that  which  is  recorded  in  the  earlier 
figures.  This  supposition  is  also  supported  by  the  fact  that  the  distance  from  the 
ground  to  the  first  principal  branch  has  been  a  diminishing  one. 

Various  estimates  have  Keen  made  as  to  the  age  of  this  famous  tree,  but  according 
to  the  author  it  is  probably  about  500  years  old. 

Hybrid  maples,  F.  Pax  (Mitt.  Dent.  Ihwlr*,!.  GeseU.,  1903,  }>/>.  8SS7;  <i>>.<.  in  Bot. 
CentbL,  96  I  1904),  No.  49,  pp.  585,  586). — Brief  descriptions  are  given  of  12  hybrids 
between  different  species  of  the  genus  Acer,  and  the  origin  of  the  different  hybrids 
is  shown. 

The  effect  of  constitutional  vigor  of  forest  trees  on  the  forest  crop,  J. 
Simpson  i  Gard.  Chron.,  3.  ser.,  36  i  1904),  No.  935,  pp.  362-364). — A  discussion  is  given 
of  the  relation  of  constitutional  vigor  of  trees  to  the  production  of  timber  crops,  and 
an  account  presented  of  plantations  in  which  trees  of  the  same  age  but  of  different 
vigor  were  planted  and  records  kept. 

A  tract  of  240  acres  was  planted  50  years  ago  to  larch,  in  which  there  was  a  careful 
selection  of  vigorous  trees  for  planting,  and  at  the  same  time  from  the  same  nursery 
lot  was  planted  a  considerable  number  of  smaller,  weaker  trees.  Measurements  were 
made  showing  that  the  trees  having  the  weaker  growth  had  continued  throughout 
to  be  smaller  and  they  have  produced  a  mixed  growth  of  less  than  half  the  value  of' 
that  produced  from  the  selected  trees.    Similar  results  are  quoted  for  ash  ami  sycamore. 

As  a  result  of  the  author's  investigations  he  recommends  that  for  forest,  as  well  as 
other  plantings  where  good  growth  is  desired,  care  should  be  exercised  in  selecting 
the  trees  for  planting. 

Physiological  investigations  on  the  reserve  materials  of  trees,  Leclerc  do 
Sablon  (Rev.  Gtn.  Bot.,  16  (1904),  Nos.  189,  pp.  341-368,  figs.  7;  190,  pp.  386-401, 
Jigs.  7). — A  study  was  made  of  the  different  parts  of  a  number  of  trees  and  shrubs 
to  ascertain  the  disposition  and  utilization  of  the  reserve  materials  stored  within 
them.  Roots,  stems,  and  leaves  of  the  chestnut,  pear,  quince,  peach,  willow,  and 
raspberry  were  studied,  and  the  results  are  given  at  length. 

Among  deciduous  trees  the  roots  serve  as  storage  places  for  carbohydrates.  The 
maximum  deposition  of  carbohydrate  reserves  is  attained  in  the  autumn.  During 
the  winter  the  carbohydrates  gradually  decrease,  the  starch  apparently  heing  trans- 
formed into  a  form  of  cellulose.  In  April  and  May  the  reserve  carbohydrates  in  the 
n  h  its  disappear  entirely,  heing  used  in  the  formation  of  new  branches  and  new  roots. 
From  June  to  October  the  supply  is  renewed  and  stored  up  as  before.  In  general, 
stems  act  in  a  similar  manner  in  serving  as  storage  places  for  reserve  materials.  As 
a  rule  comparatively  little  carhohydrate  reserve  material  is  permanently  stored  in 
the  leaves. 

The  nitrogen  content  of  stemsand  roots  attainsits  maximum  in  the  autumn,  varies 
little  during  the  winter,  but  attains  a  minimum  in  May  or  June,  after  which  there  is 
an  increase.  The  leaves  have  a  relatively  higher  nitrogen  content  early  in  the  spring 
of  the  year,  but  the  proportion  falls  rapidly.  At  the  restoration  of  growth  the  stems 
and  roots  give  up  a  large  proportion  of  their  nitrogen  to  the  newly  forming  leaves 
and  later  receive  it  again  as  reserve  nitrogen, 
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The  fats  which  are  extracted  by  ether  seem  to  play  a  very  unimportant  part  in 
the  stems  and  roots  of  the  plants  studied.  In  the  leaves  the  fal  content  inn-eases 
from  early  in  the  spring  to  autumn,  the  Eat  appearing  as  a  sort  of  by-product  to 

photosynthesis. 

The  water  content  of  stems  and  roots  attains  its  maximum  in  the  spring,  passing 
to  a  minimum  in  the  autumn.  The  actual  amount  of  water  in  bulbs  and  tubers 
varies  with  the  stage  of  growth  and  to  some  extent  with  the  water  content  of  the 
soil.  The  autumn  is  the  period  of  most  latent  life,  when  the  reserve  materials 
are  at  their  maximum  and  the  water  content  at  its  minimum,  while  in  the  spring  of 
the  year  the  proportions  are  reversed  and  plant  life  is  at  its  most  active  stage. 

New  method  of  healing  and  nourishing  trees,  S.  Mokkziiktski  (  Vyestnik  Tavr. 
Zemstvo,  1903,  Nos.  II,  1 .';  <d>x.  in  Zhur.  Opuitn.  Agron.  [Russ.  Jour.  Expt.  Landw.~\, 
5  (1904),  No.  4,  l>/>-  550,  551). — The  author  briefly  communicates  the  results  of  his 
experiments  with  500  trees  in  introducing  into  the  trunks  nutritive  salts  in  the 
dry  state  and  in  solution.  These  salts  were  preparations  after  the  formulae  of 
Knopp,  Muller-Thurgau,  Wagner,  and  Mokrzhetski.  The  experiments  were  made 
with  oaks,  poplars,  sycamores  which  suffered  from  the  frost,  diseased  white  acacias, 
and  pear  and  apple  trees.  In  all  cases  the  results  were  more  or  less  favorable. 
Chlorosis  was  successfully  treated  with  iron  sulphate,  as  well  as  the  anthracnose  on 
the  grapevine  and  some  fungus  diseases  of  the  apple  and  the  oak.  Gummosis  of 
some  species  was  treated  by  introducing  solutions  of  acetic,  oxalic,  and  tartaric  acids. 
By  introducing  solutions  of  arsenic,  copper  sulphate,  manganese,  and  barium,  the 
bark  borer,  apple  moth,  and  one  species  of  aphis  were  successfully  combated.  In 
some  cases,  however,  the  treatment  was  ineffective. — p.  fireman. 

Methods  for  determining  the  volume  of  forests,  C.  Fernando  (Xatal  Ayr.  Jour, 
and  Min.  Record,  7  (1904),  No.  11,  pp.  1025-1036).— Suggestions  are  given  of  methods 
for  determining  the  volume  of  timber  in  artificially  grown  plantations  where  the 
woods  are  composed  of  trees  of  approximately  the  same  age,  with  a  complete  leaf 
canopy.  The  methods  suggested  are  based  on  three  systems — the  system  of  estima- 
tion, measurements  extending  over  the  whole  forest,  and  the  measurements  of  small 
plats. 

A  new  timber  seasoning  process  (Forestry  mid  Trrig.,  10(1904),  No.  12,  pp. 
570,571). — In  the  experiments  carried  on  by  the  Bureau  of  Forestry  in  seasoning 
telephone  and  telegraph  poles,  investigations  will  be  conducted  on  the  effect  of  sub- 
merging poles  in  water  for  various  lengths  of  time.  It  is  known  that  the  sap  of  the 
green  tree  contains  a  number  of  soluble  substances,  ami  it  is  believed  that  the 
removal  of  these  will  to  some  degree  eliminate  the  action  of  fungi.  It  is  possible  also 
that  certain  chemical  and  physical  changes  in  the  wood  cells  are  produced  by 
soaking.  To  test  this,  the  Bureau  of  Forestry  proposes  the  soaking  of  poles  in  the 
hope  that  the  time  required  for  seasoning  may  be  reduced. 

In  addition  to  the  removal  of  fungus  injury  the  reduction  in  weight  is  an  important 
consideration  where  the  poles  are  to  be  shipped  to  any  great  distances,  and  by  reduc- 
ing the  tendency  to  decay  it  will  be  possible  to  lower  the  present  butt  diameter 
requirement,  which  is  now  based  on  a  certainty  that  rot  will  soon  weaken  the  power 
of  the  pole  to  withstand  strain  at  the  surface  of  the  ground. 

Forest  fires  (Forestry  and  Trrig.,  10  (1904),  No.  10,  pp.  469-471). — Notes  are 
given  on  the  principal  forest  fires  for  the  month  of  September,  the  most  serious 
losses  being  reported  from  Oregon,  Washington,  California,  British  Columbia,  and 
Newfoundland.     Minor  fires  are  reported  from  Montana,  Idaho,  and  Minnesota. 
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The  development  of  single-germ  beet  seed  (C.  <  >.  Townsend  and  E.  C.  Rittue 
( U.  S.  Dept.  Agr.,  Bureau  of  Plant  Industry  Bui.  78,  pp.  23,  pis.  8,  figs.  6).—  This 
bulletin  gives  an  account  of  preliminary  experiments  conducted  for  the  purpose  of 
attempting  to  develop  a  race  of  sugar  beets  which  would  produce  single-germ  seed. 
These  are  considered  desirable  for  cultural  reasons,  principally  the  lessening  of  the 
expense  of  thinning  and  the  probability  of  securing  a  stronger  growtli  from  a  single 
seed  ball  than  where  a  number  of  plants  come  from  a  multiple-germ  seed  cluster. 
The  work  lias  been  carried  on  for  2  years,  and  some  progress  is  noted. 

The  relative  germination  of  single-germ  seeds  and  multiple-germ  seeds  was  tested, 
in  which  the  percentage  of  germination  of  the  single-germ  seeds  was  considerably 
higher  than  the  average  of  multiple-germ  seeds.  Further  tests  showed  that  the 
single-germ  seeds  sprouted  in  a  shorter  time  than  the  multiple-germ  seeds,  the  per- 
centage of  germination  was  higher,  and  the  plants  produced  from  single-germ  seeds 
possessed  greater  vitality  than  the  others. 

A  description  is  given  of  the  greenhouse  and  field  experiments  which  have  been 
carried  on  under  the  authors'  supervision,  from  which  it  appears  that  by  cross 
pollination  and  selection  there  is  an  increased  production  of  single  germ  seeds. 

The  seed  characters  of  Pisum  sativum,  R.  P.  Gregory  {New  PhytoL,  2  {1903), 
p.  226,  fig.  1;  abs.  in  Bot.  Cental,  96  {1904),  No.  43,  p.  424).— In  studying  the 
histological  nature  of  the  difference  between  round  and  wrinkled  peas  used  in 
Mendel's  experiments  the  author  found  that  round  peas,  which  include  the  indented 
sugar  peas,  have  the  central  tissues  of  the  cotyledons  filled  with  very  large  starch 
grains,  often  reaching  0.2  mm.  in  length.  In  the  same  region  the  starch  grains  of 
wrinkled  peas  are  of  a  decidedly  different  type,  frequently  being  compound.  Such 
grains  rarely  attain  a  size  of  0.2  mm.,  but  the  component  starch  grains  never  exceed 
0.1  mm.  Seeds  of  intermediate  appearance  as  well  as  types  which  are  known  to 
contain  seeds  of  doubtful  affinities  all  proved  on  microscopical  examination  to  have 
the  starch  grains  of  the  round  peas. 

The  effect  of  carbon  bisulphid  on  the  germination  of  peas,  G.  Staes 
{Tijdschr.  Plantenziekten,  9(1903),  pp.  119-124).— -The  effect  of  carbon  bisulphid 
on  the  germination  of  peas  is  shown.  This  chemical  is  commonly  used  to  destroy 
the  pea  weevil  i  Bruchus  pisi),  and  the  author  conducted  experiments  with  several 
lots  of  peas  which  were  exposed  for  10  or  11  minutes  to  from  50  to  250  cc.  of  carbon 
bisulphid  to  each  hectoliter  of  space.  After  treating  the  seed  they  were  divided  into 
several  groups  and  tested.  The  results  of  the  germination  tests  are  shown  in  tabu- 
lar form,  from  which  it  appears  that  the  treatment  retarded  the  germination  to  some 
extent,  but  the  effect  as  shown  in  the  total  germinations  was  inappreciable. 

The  influence  of  temperature  on  the  germination  of  seed,  F.  Todaro  {Staz. 
Sper.  Agv.  Jt<i!..  81  {1904),  No.  6,  />/'.  458-46%). — Investigations  are  reported  on  the 
germination  of  Italian  rye  grass,  red  and  white  clover,  bird's  foot  clover,  alfalfa, 
sainfoin,  and  sulla  when  subjected  to  the  conditions  of  the  thermostat,  laboratory, 
and  open  field.  The  maximum  and  minimum  temperatures  in  each  experiment  are 
given,  as  well  as  the  total  temperatures  during  the  time  of  the  tests.  The  germina- 
tions under  each  experiment  are  reported  by  short  intervals,  indicating  the  influence 
of  high  temperatures  in  hastening  germination. 

In  general  it  was  found  that  a  strong  fluctuation  in  temperature  or  a  temporary 
lowering  of  the  temperature  in  the  field  to  below  the  minimum  considered  desirable 
for  a  given  kind  of  seed  does  not  permanently  retard  germination.  The  tests  made 
in  the  laboratory  at  a  somewhat  higher  temperature  and  with  slight  fluctuation 
gave  in  nearly  every  case  a  lower  percentage  of  hard  seed  among  the  leguminous 
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seeds  and  consequently  a  higher  percentage  of  germination.  While  the  total  num- 
ber of  seeds  germinating  in  the  laboratory  was  higher  than  that  observed  in  the 
held,  yet  all  the  seeds  germinating  in  the  laboratory  were  not  able  to  develop  into 
plants  at  all  comparable  with  those  produced  in  the  open  field.  In  the  experiments 
with  alfalfa  the  highest  germinations  were  obtained  in  the  open  air  trials. 

Wild  hemp  or  sesbania,  W.  H.  Forbes  {Arizona  Sta.  Rpt.  1904,  PP-  494-496,  figs. 
2). — Notes  are  given  on  th»  growth,  habits,  and  possible  uses  of  the  wild  hemp 
I  Seaborn  macrocarpo).  This  is  a  leguminous  plant  very  abundant  in  portions  of  Ari- 
zona and  lower  California,  and  it  is  believed  to  be  of  value  on  account  of  the  long 
strong  fiber  borne  in  the  stalks.  The  plant  is  also  believed  to  offer  considerable 
promise  for  green  manuring. 

Influence  of  chlorin  water  on  germination,  R.  Spatschil  (Oeslerr.  Bot.  Ztschr., 
54  {1904),  No.  9,  pp.  825-329;  abs.  in  Bot.  Centbl,  9S  (1905),  No.  1,  p.  9).—  Soaking 
the  seed  of  Lepidium  sativum  and  other  oil-containing  seeds,  such  as  radish,  mustard, 
turnip,  etc.,  in  chlorin  water  for  a  short  time  was  found  to  hasten  germination.  The 
influence  of  the  chlorin  water  seemed  to  be  wholly  exerted  with  the  softening  and 
swelling  of  the  seed  coat,  and  it  had  no  apparent  effect  on  the  subsequent  growth  of 
the  seedling.  Soaking  peas,  corn,  rye,  barley,  and  oats  for  a  short  time  in  chlorin 
water  had  a  retarding  effect  on  the  germinative  processes. 

DISEASES  OF  PLANTS. 

Specialization  of  parasitism  in  the  Erysiphaceae,  E.  S.  Salmon  (New  Phytol., 
3  (1904),  N'os.  2,  pp.  55-60,  figs.  3;  5,  pp.  109-121). — In  the  first  of  these  papers  the 
author  reviews  recent  investigations  on  the  specialization  of  parasitism  among  the 
powdery  mildews  and  gives  the  results  of  his  investigations  with  Erysiphe  graminis, 
confining  himself  to  forms  of  the  fungus  occurring  on  wheat  and  barley.  In  all  mor- 
phological characters  the  form  occurring  on  the  wheat  is  indistinguishable  from  that 
occurring  on  the  barley,  but  inoculation  experiments  showed  distinctive  physio- 
logical differences. 

Inoculation  experiments  with  the  conidia  of  forms  of  E.  graminis  occurring  on 
a  number  of  species  of  Bromus  are  reported,  1,650  inoculations  having  been  made. 
The  results  of  the  experiments  show  that  a  considerable  number  of  the  biological 
forms  exist  within  the  genus  Bromus,  the  fungus  occurring  on  B.  interrupts,  B. 
"  hordeaceus,"  B.  commutatus,  etc.,  proving  in  each  case  to  be  a  biological  form  pos- 
sessing distinct  infective  powers. 

In  addition  to  the  high  degree  of  specialization  in  the  fungus  it  is  also  shown  that 
each  species  of  Bromus  has  distinct  physiological  characters  which  exist  along  with 
the  specific  morphological  characters,  and  as  a  rule  each  species  of  Bromus  possesses 
characters  which  hold  good  for  all  examples  of  that  species,  no  difference  from  what 
source  they  are  derived.  A  few  species  were  found  which  indicate  a  complication 
in  the  biological  forms  of  the  host  plants. 

Investigations  with  the  morphological  species  />.  mollis  show  that  there  are  at  least 
two  distinct  races  of  this  species. 

In  addition  to  biological  forms  of  the  fungus  there  were  found  to  be  certain  species 
of  host  plants  which  serve  as  "  bridging"  species.  These  seem  to  act  as  intermediate 
hosts  between  other  species,  and  inoculations  from  these  give  successful  infections  on 
species  otherwise  resistant. 

In  the  second  paper  the  author  records  the  results  of  inoculation  experiments 
carried  on  with  conidia  of  Erysiphe  graminis  from  a  number  of  species  of  grasses,  of 
Sphaerotheca  hamuli  on  a  number  of  host  plants,  and  of  E.  cichoracearum,  etc.  The 
result  obtained  showed  that  in  every  case  the  fungus  studied  had  been  specialized 
into  biological  forms. 
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The  parasitism  of  some  species  of  Basidiomycetes,  Galzin  (  Bui.  Assoc.  Vos- 
gienne  Hist.  Nat.,  1904,  No.  6,  pp.  81-S7;  abs.  in  Bot.  CentbL,  96  (1904),  No.  51,  p. 
644)- — The  author  describes  the  alterations  produced  in  timbers  by  the  occurrence  of 
Pleurolus  ostreatus,  Claudopus  variabilis,  Dsedalea  unicolor,  Polyporus  aduslus,  1'.  versi- 
color, /'.  connatus,  Trpex paradoxus,  and  Stereum  cristulatum. 

The  resistance  of  certain  fungi  to  drying,  Mmk.  /.  Gatin-Grozewska  (  Compt. 
Rend.  Acad.  Sci.  [Paris'],  139  (1904),  No.  24,  pp.  1040  1042).— The  author  gives  the 
results  of  experiments  with  :i  number  of  species  of  Polyporus,  Amanita,  and  other 
fleshy  fungi,  in  which  their  resistance  to  (Irving  is  shown.  The  fleshy  bodies  of  tin- 
fungi  were  exposed  to  a  temperature  at  37°  C.  for  from  8  to  10  days,  after  which  the 
fungi  were  moistened  ami  th«-ir  vitality,  as  represented  by  the  liberation  of  carbon 
dioxid,  was  determined.  In  many  instances  the  fungi  respired  mure  than  50  per 
cent  as  much  carbon  dioxid  in  1  hour  as  was  given  off  by  the  same  bodies  before 
drying. 

Diseases  of  economic  tropical  plants,  F.  Noack  (Ztschr.  Pflanzenkrank.,  14 
(1904).  No.  5,  pp.  266-281).  -Compiled  descriptive  notes  are  given  on  a  number  of 
the  more  common  diseases  to  which  economic  plants  are  subject  in  the  Tropics. 
The  information  is  largely  drawn  from  publications  issued  in  Brazil,  Portugal, 
France,  Java,  and  Germany.  After  treating  of  frost  injuries  in  general,  the  author 
briefly  summarizes  the  fungi  and  some  of  the  more  injurious  insects  attacking  coffee, 
cacao,  citrus  fruits,  guavas,  olives,  cotton,  tobacco,  bananas,  vanilla,  sugar  cane, 
sorghum,  etc. 

Preliminary  experiments  with  vapor  treatments  for  the  prevention  of  the 
stinking  smut  of  wheat,  W.  A.  Wheeler  (South  Dakota  Sta.  Bui.  89,  pp.  19, 
jig.  1). — On  account  of  the  unsatisfactory  nature  of  the  treatments  hitherto  recom- 
mended for  the  prevention  of  smut,  the  author  has  investigated  the  possibility  of 
treating  seed  grain  with  various  gases  and  vapors,  and  in  the  experiments  reported 
ammonia,  formaldehyde,  chloroform,  carbon  bisulphid,  and  Ozonet  Gas  Powder 
were  tested.  A  form  of  apparatus  was  devised  which  consisted  of  a  hand  blower,  a 
cylinder  containing  the  grain,  a  vessel  containing  the  fungicide,  and  tubes  for  the 
proper  connection.  By  means  of  the  blower  the  fungicide  was  vaporized  and  passed 
through  the  seed  grain.  The  experiments  were  performed  with  seed  wheat  from 
the  crop  of  1903,  which  was  very  badly  infected  with  smut. 

The  results  of  different  lengths  of  treatment  are  summarized,  from  which  it 
appears  that  when  properly  treated  the  amount  of  disease  in  the  subsequent  crop 
may  he  greatly  reduced  or,  in  the  case  of  some  of  the  experiments  with  formaldehyde 
vapor,  entirely  eliminated.  The  results  with  the  other  treatments  were  less  satis- 
factory. 

The  effect  of  this  treatment  on  the  germination  of  wheat  was  investigated,  and  the 
subjection  of  the  grain  to  vapors  of  the  fungicide  for  from  10  minutes  to  1  hour  was 
without  injury  to  the  seed. 

Inoculation  experiments  with  ergots,  li.  Stager  (Bot.  Ztg.,  1.  Abt.,  01  {1903), 
No.  6-7,  />/>.  111-158;  al,s.  in  Ztschr.  Pflanzenkrank.,  14  (1904),  No.  <;,  pp.  354-356).— 
A  list  is  given  of  the  reputed  host  plants  of  the  different  species  of  Claviceps  and 
summaries  are  presented  showing  the  results  of  inoculation  experiments  with  C.  pur- 
purea  from  rye,  Anthoxanthum  odoratum,  Glyceria  fluiians,  perennial  rye  grass,  and 
Brachypodium  sylvaticum,  and  of  C.  microcephala  from  Molinia  carulea,  Phragmites 
communis,  etc.  A  large  number  of  inoculations  made  showed  that  there  was  a 
specialization  of  the  fungi  to  special  hosts  or  at  least  to  species  which  are  of  rather 
close  morphological  relationship.  They  also  indicated  the  existence  of  biological 
races  among  some  of  the  species  of  grasses. 

Some  nematode  diseases  of  cereals,  II.  Xii.ssox-Ehle  (Sveriges  Utsadexfi'ir. 
Tidskr.,  IS  (1903),  Nos.  1-2,  pp.  34-66,  figs.  4;  4,  pp.  179-196,  figs.  8;  <il,.<.  in  Bot. 
CentbL,  96  (1904),  No.  49,  pp.  593-595) .  —Descriptions  are  given  of  diseases  of  cereals 
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due  to  the  nematode  Heterodera  schachtii.  The  author  reports  this  nematode  as 
attacking  oats,  winter  and  spring  wheat,  barley,  rye,  maize,  and  to  sonic  extent  the 
different  rye  grasses,  timothy,  and  orchard  grass.  He  \v;is  unable  ti>  recognize  it  in 
brome  grasses,  vetches,  peas,  horse  beans,  white  mustard,  buckwheat,  or  spurry. 

Various  means  tor  combating  nematodes  are  discussed,  and  the  use  of  large  appli- 
cations of  Chile  saltpeter  is  recommended. 

The  secidium  of  maize  rust,  .1.  ( '.  Arthur  (lint.  Gaz.,  38  (1904),  No.  1,  />/>. 
64-67). — An  account  is  given  of  the  discovery  of  the  secidial  form  of  the  common  rust 
of  corn,  Puccinia  sorghi.  The  author  noticed  the  common  infection  of  a  species  of 
Oxalis  and  the  plants  seemed  to  be  in  close  association  with  a  mass  of  debris  made 
up  largely  of  broken  cornstalks.  The  affected  plants  of  Oxalis  were  not  found  beyond 
the  deposit  of  cornstalks,  and  acting  upon  this  hint  the  author  suspended  over  a 
potted  plant  of  corn  a  number  of  rusted  leaves  of  Oxalis  and  in  a  few  days  the  char- 
acteristic appearance  of  the  maize  rust  was  produced.  It  is  therefore  considered  that 
the  secidium  of  P.  sorghi  occurs  on  Oxalis,  and  a  verification  with  teleutosporic 
material  will  be  undertaken. 

The  author  notes  a  few  references  to  literature  giving  an  account  of  the  occurrence 
of  fecidia  on  Oxalis  and  he  thinks  there  is  little  doubt  but  that  in  every  case  it  is  to 
be  associated  with  the  maize  rust. 

The  water  relation  of  Puccinia  asparagi,  R.  E.  Smith  (Bot.  Gaz.,  38  (1904),  No. 
1,  pj).  19-43,  figs.  21). — The  author  presents  an  elaboration  of  certain  features  of  inves- 
tigations on  the  asparagus  rust  previously  noted  (E.  S.  R.,  16,  p.  66),  giving  a  detailed 
discussion  of  the  water  relation  of  the  fungus  causing  the  disease.  He  summarizes 
his  investigations,  showing  that  there  is  a  direct  relation  between  the  effect  of 
moisture  and  the  germination  and  development  of  spores  and  mycelium  of  the  rust. 
This  relation  is  of  greatest  importance  when  absolute  conditions  for  control  prevail. 
Dew  is  an  absolute  necessity  in  infection  by  rust  and  is  more  important  in  the  devel- 
opment of  the  parasite  than  rain.  Without  moisture  of  this  kind  it  appears  that  no 
infection  can  take  place,  although  all  the  other  conditions  may  be  favorable. 
Atmospheric  dryness  not  only  limits  spore  germination,  but  retards  the  secidial 
development  of  the  fungus  as  well  as  the  growth  of  the  mycelium.  If  moisture  con- 
ditions subsequently  occur,  spores  are  produced,  otherwise  the  mycelium  finally  dies. 
The  uredo  development  of  the  fungus  is  similarly  checked,  changing  to  a  production 
of  teleutospores  without  regard  to  season  or  condition  of  the  host.  The  teleuto  stage 
of  the  fungus  is  independent  of  food  supply,  moisture,  temperature,  or  season.  In 
most  sections  of  the  country  extremes  of  moisture  conditions  are  insufficient  to  bring 
out  the  points  above  enumerated. 

In  addition  to  the  direct  relation  of  moisture,  there  are  important  indirect  rela- 
tions which  pertain  mostly  to  soil  moisture.  An  abundance  of  soil  moisture  during 
the  summer  has  a  marked  effect  in  retarding  the  development-of  the  fungus  by  giv- 
ing the  host  greater  vitality  and  resistance.  This  is  shown  by  the  varying  summer 
rainfall  in  different  seasons,  by  the  differences  in  water-retaining  capacity  of  different 
soils,  and  the  effect  of  irrigation  on  the  occurrence  of  the  disease. 

A  study  of  Cystopus  candidus,  A.  Eberhardt  (Centbl.  Bakt.  u.  Par.,  2.  Abt.,  12 
[1904),  Nos.  6-8,  pp.  235-245;  11-16,  pp.  426-439;  19-21,  pp.  614-631;  22-24,  pp. 
714-725,  pi.  1). — The  author  presents  an  elaborate  report  of"  investigations  on  the 
morphological  and  histological  changes  in  the  host  plants  as  well  as  the  results  of 
investigations  on  the  specialization  of  the  mildew  of  cruciferous  plants,  Cystopus  can- 
did nn.  The  changes  in  the  host  plants  caused  by  the  fungus  are  described  at  consid- 
erable length,  comparisons  being  made  as  far  as  possible  with  those  produced  by  the 
downy  mildew  (Peronospora  parasitica) .  A  large  range  of  host  plants  was  studied, 
and  among  the  phenomena  noted  as  caused  by  the  fungus  are  the  hypertrophy  of 
all  the  tissues  attacked,  the  swellings  occurring  on  all  parts  of  the  plant  except  the 
roots  and  rarely  on  the  ovules,  the  atrophy  of  ovules  and  pollen,  the  formation  of 
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short  branches,  the  violet  coloration  <>f  normally  green  tissues,  the  abnormal  forma- 
tion of  chlorophyll  in  tissues  not  usually  containing  it,  the  formation  of  starch  in 
abnormal  quantities  and  in  unusual  tissues,  the  increase  of  cell  division,  the  modi- 
fication of  tissues,  reversion  of  flower  parts,  etc. 

A  large  number  of  inoculation  experiments  were  performed  to  discover  the  phe- 
nomena of  specialization,  the  conidia  of  the  fungus  being  reciprocally  transferred 
from  host  to  host,  various  methods  being  employed.  Attempts  were  made  to  intro- 
duce C.  tragopogonis  from  salsify,  hut  negative  results  were  obtained  with  cruciferous 
plants,  although  Scorzonera  hispanica  was  successfully  inoculated.  Successful  experi- 
ments were  made  in  which  the  disease  was  caused  on  several  species  of  plants  with 
oospores  from  Lepidium  sativum. 

The  inoculation  experiments  with  cruciferous  host  plants,  whilegiving  many  nega- 
tive results,  are  held  to  show  the  existence  of  a  single  species  of  fungus  and  to  proba- 
bly indicate  the  differentiation  of  at  least  2  biological  groups  of  cruciferous  plants, 
one  containing  the  species  of  Capsella,  Lepidium,  and  Arabis,  the  other  Brassica, 
Sinapis,  and  probably  Diplotaxis. 

The  downy  mildew  of  cucurbits  in  Hungary,  G.  Linhart  (Ztschr.  Pflanzen- 
krank.,  14  (1904),  No.  3,  pp.  143-145). — The  occurrence  of  the  downy  mildew  of 
melons,  cucumbers,  and  other  cucurbits  in  Hungary  is  noted.  In  some  regions  as 
high  as  80  per  cent  of  all  cucurbits  were  destroyed  by  this  fungus.  For  its  preven- 
tion the  author  recommends  thorough  spraying  with  1  to  \\  per  cent  solutions  of 
Bordeaux  mixture. 

Attention  is  called  to  a  note  by  Rostowzew  in  which  it  is  claimed  that  the  fungus 
is  not  a  true  Peronospora  and  the  name  Pseudoperonospora  cubensis  is  proposed  for  it. 

Monilia  diseases  of  fruit  trees,  J.  Ritzema  Bos  (Tijdschr.  Plantenziekten,  9 
(1903),  pp.  125-146,  pis.  3,  figs.  10). — Descriptions  are  given  of  the  brown  rots  of 
fruits  due  to  Monilia  spp.  The  usual  form  of  fungus  occurring  on  apples,  pears,  and 
other  pomaceous  fruits  is  said  to  be  M.  fructigena,  while  that  naturally  parasitic  on 
cherries,  plums,  peaches,  and  stone  fruits  is  M.  cinerea.  The  author  discusses  the 
possible  relationship  between  these  two  species  and  shows  that  many  intergrading 
forms  can  be  found  and  cross  inoculations  made  under  artificial  conditions.  Under 
natural  conditions  the  differences  seem  sufficient  to  separate  the  parasites  as  distinct 
forms  or  races  of  fungi. 

Investigations  concerning  olive  bacteriosis,  R.  Schiff  (Centbl.  Bakt.  u.  Par., 
A  AbL,  12  (1904),  No.  6-8,  pp.  217,  218). — A  preliminary  report  is  given  on  some 
bacteriological  investigations  on  Bacillus  olese,  the  cause  of  the  disease  of  olives 
known  as  bacteriosis.  The  organism  is  said  to  be  a  polymorphous  one,  forming  in 
the  tissues  of  the  host  short,  rounded  bacteria,  but  when  cultivated  upon  artificial 
media  it  exhibits  a  number  of  modified  forms.  Some  of  the  special  modifications 
due  to  the  substratum  on  which  the  organism  is  grown  are  described,  and  notes  are 
given  on  the.  action  of  the  bacillus  on  the  cell  centents  and  tissues  of  the  host  plant. 

A  disease  of  the  olive  tree,  U.  Brizi  (Separate  from  Bol.  Uffic.  Min.  Agr.,  Ind.  e 
Com.  [Rome],  1903,  pp.  40,  pis.  5;  abs.  in  Bot.  Centbl.,  96  (1904),  No.  51,  p.  643).—A 
description  is  given  of  a  disease  of  the  olive  tree  known  as  "brusca"  which  is 
attributed  to  the  fungus  Stictis  panizzei.  The  history  and  characteristics  of  the 
disease,  its  effects  and  conditions  of  development,  together  with  a  botanical  study  of 
the  fungus,  are  given. 

Two  new  diseases  of  figs,  R.  Farneti  {Atti  Inst.  Bot.  Univ.  Paiia,  2.  ser.,  8 
(1904),  pp.  513-517 ). — Notes  are  given  on  two  new  diseases  of  figs  caused  by  attacks 
of  Atternaria  fici,  n.  sp.,  and  Cladosporium  sicophilum,  n.  sp.  The  fruits  are  the  por- 
tions attacked,  and  considerable  injury  is  reported  as  following  the  appearance  of 
the  disease.     Technical  descriptions  are  given  of  both  fungi. 

A  gum  disease  of  grapes,  L.  Manoin  and  P.  Viala  (  Rer.  17/.,  ..'3  ( 1905),  No.  577, 
pp.  5,  6,  pi.  1). — A  description  is  given  of  the  formation  of  gum  on  grapes,  which  so 
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far  does  not  seem  to  be  associated  with  any  particular  fungus  disease.  The  masses 
of  gum  appear  on  the  fruit  and  are  attributed  to  a  disorganization  of  the  tissues  of 
the  fruit,  resulting  in  the  formation  of  pectose  and  pectate  of  lime,  or  the  grapes  are 
charged  with  gum  which  presents  itself  and  can  not  be  attributed  to  the  pathogenic 
action  of  any  foreign  organism.  The  trouble  seems  to  have  been  very  local  and  is 
not  believed  to  constitute  a  destructive  disease. 

The  red  rust  of  tea,  H.  II.  Mann  and  C.  M.  Hutchinson  (Indian  Tea  Assoc. 
[Pamphlet]  4,  1904,  pp.  26,  ph.  7). — In  continuation  of  previous  notes  on  the  subject 
(E.  S.  R.,  15,  p.  277)  the  authors  give  an  extended  account  of  the  red  blight  or  rust 
of  the  tea  plant,  which  is  attributed  to  the  alga  Cephcdeuros  mycoidea.  The  distribu- 
tion of  this  disease  throughout  India  is  indicated  and  its  effect  upon  the  tea  plant 
described. 

The  spores  are  carried  about  and  distributed  similarly  to  those  of  fungi,  and  find- 
ing suitable  lodgment  they  produce  the  characteristic  red  rust  patches  on  the  stems 
in  April,  May,  and  June  following  infection  in  the  previous  rainy  season. 

The  alga  grows  on  a  number  of  trees  besides  tea,  and  it  is  said  to  be  almost  hope- 
less to  attempt  to  keep  it  out  of  the  tea  plantations.  Anything  that  interferes  with 
the  rapid,  strong  growth  of  the  tea  plants  makes  it  subject  to  attack  of  the  rust,  and 
the  authors  discuss  the  value  of  cultivation,  enriching  of  soil,  resistance  of  varieties, 
methods  of  pruning,  etc.,  as  means  for  preventing  loss.  Where  pruning  is  resorted 
to  it  is  suggested  that  thorough  spraying  with  Bordeaux  mixture  should  follow  the 
pruning  and  that  all  the  diseased  material  cut  off  should  be  burned. 

Some  fungus  parasites  of  coffee,  G.  Delacroix  (Bui.  Soc.  Mycol.  France,  .'<> 
(1904),  pp-  142-151,  pi.  1;  abs.  in  Bat.  CenlbL,  96  (1904),  No.  47,  p.  553).—  Descrip- 
tions are  given  of  Capnodium  cqff'eiv,  Anthoslomella  coffese,  Hendersonia  coffese,  Rhabdo- 
spora  coffeicola,  Plujlloslicta  coffeicola,  and  P.  comamsis,  all  of  which  are  reported  as 
occurring  on  coffee  trees  in  Mexico. 

A  new  and  destructive  disease  of  oaks,  W.  Ruhland  (Centbl.  Bakt.  u.  Par.,  2. 
Abt.,  12  (1904),  No.  6-8,  pp.  250-253;  abs.  in  Bot.  CenlbL,  98  (1905),  No.  1,  pp. 
15,  16). — A  preliminary  report  is  given  of  a  disease  of  oaks  which  was  first  noticed  in 
Mecklenburg  during  the  spring  of  1904.  The  cause  of  the  disease  is  said  to  be 
Dolhidea  noxia,  n.  sp.,  which  attacks  the  branches  and  twigs  of  the  trees,  particularly 
occurring  on  young  trees.  The  conidial  phase  of  the  fungus  is  attributed  to  Fusi- 
coccum  noxum.  Technical  descriptions  of  both  phases  of  the  fungus  are  given.  It 
occurs  on  the  living  cortex  of  oaks,  but  not  on  beech  or  chestnut. 

An  important  disease  of  lindens,  R.  Laubert  (Ztschr.  Pflanzenkrank. ,  14  (1904), 
No.  5,  pp.  257-262,  pi.  1).—A  leaf  spot  disease  of  linden  trees  which  appears  to  have 
been  hitherto  imperfectly  known  is  described.  It  is  reported  as  occurring  in  various 
parts  of  Germany  and  also  in  Denmark,  and  is  attributed  to  the  fungus  Glceosporium 
tdeie.  The  leaves  are  attacked  in  May  or  sometimes  later  in  the  year,  the  fungus 
causing  irregular  discolored  areas  in  which  the  tissues  soon  die.  The  microscopic 
characters  of  the  fungus  are  described  in  considerable  detail,  alter  which  a  discussion 
is  given  of  its  possible  relationship  with  a  number  of  other  species  of  fungi  occurring 
on  the  linden. 

The  author  recommends  cutting  out  the  diseased  leaves  and  twigs  wherever  possi- 
ble and  spraying  with  a  1-2  per  cent  solution  of  Bordeaux  mixture,  the  application 
to  be  made  early  in  the  season  before  or  during  the  opening  of  the  leaf  buds. 

Lenzites  abietina  on  fir,  Galzin  (Bui.  Assoc.  Vosgienne  Hist.  Nat.,  1904,  No.  6, 
pp.  89-91;  abs.  in  Bot.  Centbl,  96  (1904),  No.  51,  p.  644).— This  fungus,  which  is  said 
to  be  rare  in  the  forest,  attacks  fir  timber,  penetrating  it  and  injuring  it  to  a  consid- 
erable extent.  The  changes  produced  resemble  those  caused  by  the  dry  rot  fungus 
to  some  extent  and  the  two  are  said  to  be  frequently  confused.  The  author  claims 
that  wood  which  has  been  subjected  to  copper  sulphate  treatment  is  not  attacked  by 
this  fungus. 
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Notes  on  species  of  fungi  cultivated  from  rhododendron  leaves,  P.  Hen- 
nings  (Ztschr.  Pflanzenkrank.,  14{1904),  No.3,pp.  140-143). — A  brief  account  together 
with  technical  descriptions  is  given  of  the  fungi  isolated  by  the  author  from  leaves 
of  Rhododendron  falconeri,  a  Himalayan  species  which  was  brought  to  the  Berlin 
Botanical  Garden  in  1883.  The  species  of  fungi  noted  are  Leptosphseria  rhododendri, 
Pleospora  falconeri,  Phacidium  falconeri,  Phyllosticta  berolinensis,  J',  falconeri,  Macro- 
phoma  falconeri,  and  Coniothyrium  rhododendri. 

A  new  parasite  of  orchids,  L.  Montemartinj  (Alii  Inst.  Bot.  Univ.  Pavia,  .'.  ser., 
8  {1904) ,  pp.  09-101,  pi.  1) . — A  technical  description  is  given  of  Uredo  aurantiaca, 
n.  sp.,  which  has  been  recently  observed  as  occurring  on  the  leaves  of  Oncidium  caven- 
dishianum. 

A  chemical-physiological  method  of  determining  the  presence  of  copper  in 
dilute  solutions,  Ewert  (Ztschr.  Pflanzenkrank.,  14  {1904,)  No.  3,  pp.  188-136).— A 
method  of  testing  for  copper  in  extremely  dilute  solutions  is  given  winch  is  based 
upon  the  inhibiting  action  of  copper  to  diastase.  The  author  claims  the  method  is 
accurate  for  testing  solutions  as  dilute  as  1  part  of  copper  sulphate  to  .'50,000,000  parts 
of  water.  The  test  is  made  by  adding  a  drop  of  the  copper  solution  to  2  drops  of 
a  diastase  solution  and  10  drops  of  a  starch  solution,  and  after  standing  for  about  an 
hour  and  a  half  at  room  temperature  2  drops  of  an  iodin  solution  are  added  to  the 
tubes,  and  comparisons  made  with  similar  tubes  in  which  the  copper  solution  is 
omitted.  The  copper-containing  solutions  at  once  become  blue  from  the  character- 
istic starch  reaction,  while  the  checks  are  either  colorless  or  reddish. 

The  author  claims  that  Bordeaux  mixture  when  too  strongly  made  checks  the 
metabolism  of  starch  in  the  leaves,  the  retardation  being  in  proportion  to  the  strength 
of  the  solution.  The  green  parts  of  all  plants  contain  diastases  and  the  presence  of 
the  copper  has  an  inhibiting  effect  on  the  activity  of  the  enzym. 

ENTOMOLOGY. 

Fourth  report  of  the  State  entomologist,  W.  E.  Britton  {Connecticut  State  Sin. 
Rpt.  1904,  pi-  8,  j>/i.  199-810  -f-  X,  pis.  IS,  figs.  17). — A  list  is  presented  of  insects  sent 
to  the  station  during  the  year  for  identification.  Brief  notes  are  given  on  some  of 
the  more  conspicuous  entomological  features  of  1904.  The  potato  beetle  did  not 
become  abundant  until  late  in  the  season.  Numerous  galls  appeared  on  the  leaves 
of  honey  locust,  due  to  Cecidomyia  gleditchise.  The  pear-tree  psylla  was  successfully 
held  in  check  by  lime  and  sulphur  sprays.  Evidence  was  obtained  that  the  fall 
webworm  is  double  brooded  in  Connecticut.  Notes  are  also  given  on  onion  maggot, 
cockroaches  injurious  to  books,  Autographa  biloba  on  geranium  leaves,  strawberry 
root  borer,  apple  leaf  hopper,  sawfiies,  tarnished  plant  bug,  plum  curculio  injuring 
apples,  etc.  An  account  of  experiments  in  controlling  San  Jose  scale  is  given  on 
pp.  221-252.     This  has  been  previously  noted  (E.  8.  R.,  10,  p.  578). 

In  a  report  on  mosquito  investigations  the  entomologist  was  assisted  by  H.  L. 
Viereck.  An  investigation  was  undertaken  to  determine  the  species  of  mosquitoes 
found  in  the  State,  their  chief  breeding  places,  and  effective  means  for  controlling 
the  pests.  Notes  are  given  on  the  agency  of  mosquitoes  in  carrying  malaria  and  yel- 
low fever.  The  life  history  and  habits  of  mosquitoes  are  briefly  noted.  According 
to  the  report  there  are  22  species  of  mosquitoes  in  Connecticut.  Descriptive  and 
biological  notes  are  given  on  these  species,  together  with  a  key  for  their  identifica- 
tion. Notes  are  presented  on  the  breeding  places  of  mosquitoes  in  various  parts  of 
Connecticut,  as  determined  by  a  survey  undertaken  for  this  purpose.  Salt  marshes 
should  be  treated  by  draining  by  means  of  ditching,  plows,  or  more  elaborate 
machines.  Experiments  with  copper  sulphate  showed  that  when  used  at  the  rate  of 
1  part  to  (50,000  in  water  it  does  not  check  the  development  of  mosquitoes.  Shrimps 
and  pike  were  observed  feeding  upon  mosquito  larva;.     In  the  inland  region  of  Con- 
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necticut  the  malarial  mosquito  and  Culex  pipiens  are  the  most  important  species,  and 
along  the  coast  C.  sollicitans  and  C.  cantator.  They  breed  in  salt  marshes  and  migrate 
inland  for  several  miles. 

Proceeding's  of  the  Entomological  Society  of  Washington  (  Proc.  Ent.  Soc. 
Washington,  7  (1905),  No.  /,  />/».  64,figs.  11). — A  record  is  given  of  the  meetings  of 
the  society  from  October  6  to  December  I,  1904.  At  these  meetings  the  following 
list  of  papers  was  presented:  Arachnids  from  Cocos  Island:  an  Alleged  Parasitic 
Tyroglyphid,  by  N.  Banks;  Note  on  Thaumaloglossa  americana,  by  U.S.  Barber;  <  >n 
the  Species  of  Sphenophoras  Related  to  Pertinax,  with  Descriptions  of  other  Forms, 
F.  II.  Chittenden;  Dragon  Flies  from  the  Kootenay  District  of  British  Columbia, 
R.  P.  Currie;  Our  Present  Knowledge  of  North  American  Corethrid  Larva-;  New 
North  American  Lepidoptera  and  Synonymical  Notes;  Remarks  on  Genitalic  Genera 
in  the  Culicidte,  by  H.  G.  Dyar;  Description  of  a  New  Anasa  from  North  America, 
by  O.  Heidemann;  The  Historical  Method  in  Type  Fixation,  by  G.  W.  Kirkaldy; 
The  Insect-Catching  Grass  of  Cuba,  by  E.  A.  Schwarz. 

The  insect-catching  grass  referred  to  in  the  last-named  paper  is  Cenchrus  echinatus, 
and  it  appears  that  insects  are  captured  by  this  grass  as  a  result  of  dying  against  the 
minutely  barbed  spines.  A  considerable  variety  of  insects  was  found  attached  to  the 
heads  of  the  grass,  some  of  the  species  captured  being  strong  fliers. 

The  entomological  section,  C.  B.  Simpson  (Transvaal  Agr.  Jour.,  3  (1905),  No. 
10,  pp.  322-335,  pi.  1). — Papilio  demoleus  is  a  well-known  pest  of  citrus  trees  in  the 
Transvaal.  In  combating  the  pest  spraying  with  Paris  green  and  other  arsenicals 
and  hand  picking  of  the  larvye  are  recommended.  Notes  are  given  on  the  habits 
and  life  history  of  the  Deathshead  moth,  Oleander  sphinx,  and  Angelica  tyrrhea. 
Locusts  are  reported  as  occurring  in  threatening  numbers.  The  use  of  a  poison  bait 
containing  arsenic,  soda,  sugar,  and  water  has  given  the  best  results  in  controlling 
locusts.  The  use  of  screens  has  also  been  quite  successful.  The  author  discusses 
the  regulations  adopted  in  Transvaal  for  the  control  of  nurseries  and  the  prevention 
of  the  importation  of  insect  pests  along  with  nursery  stock. 

Entomological  memoirs,  J.  H.  Fahre  [Souvenirs  Entomologiaues.  Paris:  Ch. 
Delagrare,  1900-1903,  7.  ser.,pp.  395,  figs.  20;  8.  ser.,  pp.  379,  figs.  IS).— These  vol- 
umes contain  a  detailed  record  of  observations  made  by  the  author  regarding  the 
habits  and  instincts  of  insects.  A  large  number  of  species  belonging  to  various  fami- 
lies are  discussed.  Among  these  there  are  many  of  agricultural  importance,  such 
as  the  pea  and  bean  weevil,  plant  bugs,  plant  lice,  snout  beetles,  etc. 

Economic  entomology,  E.  R.  Sawer  (Rhodesian  Agr.  Jour.,  2  (1904),  No.  2,  pp. 
67,  68). — Brief  notes  on  the  habits,  life  history,  and  means  of  combating  grain  moth, 
granary  weevil,  rice  weevil,  Indian-meal  moth,  and  flour  beetles.  In  destroying 
these  pests  the  use  of  bisulphid  of  carbon  is  recommended. 

New  Zealand  Neuroptera,  G.  V.  Hudson  (London:  West,  Newman  &  Co.,  1904, 
pp.  X-\-102,  ]>Is.  11). — A  classification  of  the  Neuroptera  is  presented.  This  order,  as 
treated  by  the  author,  includes  bird  lice,  white  ants,  stone  flies,  dragon  Hies,  May 
flies,  ant  lions,  lacewing  flies,  caddice  Hies,  etc.  Descriptive,  economic,  and  biolog- 
ical notes  are  given  on  various  species  of  these  suborders. 

The  lepidopterous  fauna  of  the  Balkan  countries,  H.  Rebel  ( Ann.  K.  K. 
Naturhist.  Hofmus.  [Vienna],  IS  (1903),  No.  2-3,  pp.  123-347,  pi.  /).— Descriptions 
are  given,  together  with  notes  on  the  occurrence  and  distribution  of  a  large  number 
of  lepidopterous  species.     The  literature  relating  to  this  subject  is  also  discussed. 

Some  breeding  experiments  on  Catopsilia  pyranthe  and  notes  on  the 
migration  of  butterflies  in  Ceylon,  N.  Manders  (Trans.  Ent.  Soc.  London,  I]', 
1904,  pp.  701-708,  ph.  2). — Catopsilia  pyranthe  and  related  forms  occur  quite  abun- 
dantly in  the  vicinity  of  Colombo,  where  the  lowest  temperature  ever  recorded  is 
68°  F.  Experiments  were  carried  out  for  the  purpose  of  determining  the  effect  of 
low  and  high  temperatures  and  different  degrees  of  moisture  upon  the  development 
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nf  these  butterflies.  When  the  pupae  were  kept  in  an  abnormally  hoi  and  dry  atmos- 
phere they  all  died.  Similarly  n<>  success  was  had  in  rearing  larvae  when  kept  at  a 
temperature  of  80°  F.  in  an  atmosphere  saturated  with  moisture.  Preliminary 
experiments  were  carried  out  in  keeping  pupae  at  temperatures  of  55  and  65°  F.  by 
means  of  ice.     The  results  of  these  experiments  are  not  yet  apparent. 

The  control  of  the  boll  weevil,  including  results  of  recent  investigations, 
\V.  D.  Hunter  (  U.  S.  Dept.  Agr.,  Farmers'  Bid.  216,  pp.  S3,  figs.  5).— This  bulletin 
was  prepared  to  replace  Fanners'  Bulletin  No.  189  already  noted  |  E.  S.  R.,  15,  p. 
879).  rt  contains  a  restatement  of  the  previous  recommendations  of  the  Bureau  of 
Entomology  regarding  tin- means  of  controlling  the  boll  weevil,  together  with  an 
account  of  more  recent  work  which  has  substantiated  those  recommendations,  an 
account  of  a  variety  test  of  cotton,  the  present  territory  infested  by  the  hull  weevil, 
and  State  quarantine  laws  against  the  importation  of  the  boll  weevil.  Such  laws 
now  exist  in  Alabama,  Georgia,  Louisiana,  Mississippi,  North  and  South  Carolina, 
and  Oklahoma.  Suggestions  are  made  regarding  the  desirability  of  the  uniform 
State  law  for  the  control  of  the  boll  weevil.  Observations  were  made  on  the  Mexi- 
can tree  cotton,  during  which  it  was  found  that  this  species  was  not  immune  to 
weevil  attacks. 

The  cotton  boll  weevil,  W.  W.  FkoggAtt  {Agr.  Gaz.  New  South  Wales,  16  {1905), 
No.  /,  pp.  23-25,  figs.  2). — Xotes  are  given  on  the  habits,  life  history,  and  injurious 
attacks  of  this  species.  The  possibility  of  its  being  introduced  into  Australia  is 
suggested. 

The  method  of  rearing  the  natural  enemy  of  the  cotton  boll  weevil  on  a 
large  scale,  A.  L.  Herrera  (Mem.  y  Rev.  Soc.  dent.  "Antonio  Alzate,"  19  {1904), 
Xo.  11-1 .',  jiji.  .127-331).— A  mite  resembling  thechicken  mite  was  discovered  infest- 
ing the  Mexican  cotton  boll  weevil.  Experiments  were  made  in  devising  a  suitable 
semifluid  nutrient  media  in  which  this  mite  could  be  artificially  reared  in  large 
numbers  and  scattered  upon  infested  cotton  plants.  Considerable  success  has  been 
had  along  this  line. 

The  Hessian  fly  {Bd.  Agr.  and  Fisheries  [London],  Leaflet  125,  pp.  3,  figs.  7). — 
This  insect  is  described  and  notes  are  given  on  its  food  plants,  life  history,  and  treat- 
ment. It  is  recommended  that  screenings  be  burned  or  utilized  so  as  to  prevent  the 
development  of  the  flaxseed  stage  of  the  Hessian  fly.  The  use  of  fertilizers  may 
also  stimulate  the  crop  so  as  to  enable  it  to  endure  the  attacks  of  the  Hessian  fly 
more  successfully.  Winter  wheat  should  lie  sown  late,  so  as  to  avoid  the  autumn 
attack  of  the  pest. 

The  fruit  fly  (Ceratitis  capitata),  C.  W.  Mally  {Agr.  Jour.  Cape  Good  Hope, 
.!■',  [1904),  No.  o\  pp.  647-662, ,pl.  I,  fig.  1). — This  pest  is  most  injurious  to  peaches 
and  apricots.  It  was  apparently  brought  to  Cape  Colony  from  Madeira.  Detailed 
notes  are  given  on  the  habits,  life  history,  and  food  plants  of  the  insect,  together  with 
a  description  of  the  pest  in  its  various  stages.  A  large  number  of  natural  enemies  of 
this  insect  have  been  observed,  including  birds,  spiders,  wasps,  and  internal  parasites. 
In  controlling  the  pest,  the  collection  and  destruction  of  fallen  fruit,  at  least  once 
daily,  are  recommended,  together  with  thorough  cultivation  of  the  soil,  clean  picking 
of  the  fruit,  and  the  use  of  nets  to  prevent  the  insects  from  depositing  their  eggs 
in  the  fruit.  The  use  of  poisoned  bait  was  tested  and  encouraging  results  were 
obtained.  This  method  will  be  further  tested  for  the  purpose  of  determining  its 
practical  efficiency.  It  is  believed  that  there  is  little  hope  of  efficient  aid  from  the 
natural  enemies  of  the  pest. 

The  greenhouse  white  fly,  A.  W.  Morrii.l  {U.  S.  Dept.  Agr.,  Bureau  of  Ento- 
mology Circ.  57,  pp.  :>,  tig.  1 ). — The  damage  caused  by  this  insect  is  outlined,  together 
with  notes  on  its  origin,  distribution,  food  plants,  and  appearance  in  various  stages. 
It  may  usually  be  readily  distinguished  from  Aleyrodes  citri  ami  .1.  packardi.  The 
remedy  recommended  as  most  efficient  in  destroying  this  pest  is  fumigation  with 
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hydrocyanic-acid  gas.  In  the  ordinary  greenhouse  7  mg.  of  potassium  cyanid  is 
sufficient  for  each  cuhic  foot  of  space.  It  is  recommended  that  fumigation  be  done 
at  night,  when  the  foliage  is  dry.  If  it  is  undesirable  to  use  hydrocyanic-acid  gas  the 
greenhouses  may  be  fumigated  with  tobacco,  or  whale-oil  soap  may  be  applied  at  the 
rate  of  1  to  1]  !>/..  toa gallon  of  water. 

Monograph,  of  Aphis  ribis,  J.  H.  L.  Tlogel  (Ally.  Ztschr.  Ent.,  9  (1904),  Nos. 
17-18,  pp.  321-834;  19-20,  pp.  375-382,  figs.  .'>).—  An  elaborate  discussion  is  presented 
of  the  microscopic  appearance  <>f  the  egg,  embryo,  and  various  stages  of  growth  of 
this  pest.  The  alternation  of  generations  is  discussed  with  especial  mention  of  host 
plants. 

The  destruction  of  the  eggs  of  phylloxera  in  winter  by  means  of  lysol,  (i. 
Cantin  (Compt.  Rend.  Acad.  Sci.  [Paris],  139  (1904),  No.  26,  pp.  1232,  1283).— The 
author  lias  tested  the  value  of  this  method  for  4  seasons  and  finds  that  lysol  thus 
applied  is  capable  of  keeping  vineyards  entirely  free  from  phylloxera.  The  roots  of 
a  number  of  vines  were  examined  without  finding  a  single  tubercle  on  any  of  them. 

A  life  history  of  Cimbex  fagi,  A.  J.  Van  Rossum  (  Tvjdschr.  Ent.,  47(1904),  Nos. 
2-4,  p}>-  69-98,  pis.  3). — This  insect  is  described  in  its  various  stages  with  especial 
reference  to  the  parasites  which  have  been  found  to  hold  it  in  check.  A  brief  account 
is  also  given  of  breeding  experiments  with  the  insect  and  of  parthenogenesis  as 
observed  in  the  species. 

Monograph  of  the  white  ants  of  Africa,  Y.  Sjostedt  (A".  Svenska  Vetensk.  Akad. 
Handl.,  38  (1904),  No.  4,  >s'»/'-,  pp-  128,  pis.  4)- — Since  the  publication  of  the  author's 
monograph  on  this  subject  in  1900  much  new  material  has  been  collected  which 
necessitated  the  publication  of  a  supplement.  Analytical  tallies  are  given  as  aids  in 
the  determination  of  species,  and  descriptive,  economic,  and  biological  notes  are 
presented  on  the  various  species  described. 

Insects  injurious  to  pecans,  G.  W.  Herbick  (Mississippi  Sta.  Bui.  86,  pp.  42, 
figs.  24). — The  author  has  devoted  considerable  time  to  a  study  of  the  insect  pests  of 
this  nut  and  presents  a  preliminary  report  in  the  bulletin.  The  pecan  pruner 
(Oncideres  texana)  injures  young  pecans  in  nurseries  by  cutting  into  the  twigs  and 
depositing  eggs.  The  injury  to  the  twigs  is  done  before  the  eggs  are  laid.  This 
beetle  is  generally  distributed  throughout  the  southern  States  and  feeds  upon  oak, 
hickory,  and  persimmons  in  addition  to  the  pecan.  In  controlling  the  pest  it  is 
recommended  that  severed  and  infested  branches  be  cut  and  burned  in  the  autumn. 
The  pecan  borer  (Sesia  scitula)  is  described  in  all  its  stages  with  notes  on  its  life  his- 
tory. This  insect  confines  its  injuries  to  the  trunk  and  branches  above  ground.  It 
causes  great  damage  to  young  and  old  trees  and  frequently  injures  newly  set  buds. 
In  preventing  the  attacks  of  this  pest  it  is  recommended  that  care  be  exercised  to 
avoid  injuring  the  bark  of  nursery  trees,  since  the  insect  may  enter  into  such  wounds. 
The  borers  may  be  dug  out  of  infested  branches  in  small  nurseries.  Various  leaf- 
eating  caterpillars  cause  great  injury  to  pecans  and  a  number  of  them  are  discussed 
in  the  bulletin.  Among  these  mention  may  be  made  of  Catocala  viduata,  Datana 
angusii,  and  I),  integerrima.  These  pests  may  be  combated  by  spraying  with  arsen- 
ical poisons,  or  the  last  two  species  may  be  readily  destroyed  in  the  caterpillar  stage 
on  account  of  the  habit  of  collecting  in  masses  on  the  trunks  of  trees  during  the 
molting  periods.  Descriptive,  biological,  and  economic  notes  are  also  given  on  fall 
webworm,  Mallodon  melanopus,  white  ants,  oak  pruner,  pecan  weevil,  and  pecan 
budworm.  The  work  of  the  white  ants  on  pecans  appears  to  be  confined  to  the 
seedling  trees  of  the  first  year's  growth,  but  these  insects  may  also  attack  older  trees. 
In  order  to  combat  this  pest  it  is  necessary  to  destroy  the  whole  nest  either  by  hot 
water  or  carbon  bisulphid.  The  pecan  weevil  may  be  controlled  by  heating  infested 
nuts  to  a  temperature  of  125  to  150°  F,  or  by  fumigating  such  nuts  with  carbon 
bisulphid, 
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A  note  on  the  preservation  of  bamboos  from  the  attacks  of  the  bamboo 
beetle  or  "shot  borer,"  E.  1'.  Stebbing  [Calcutta:  Supt.  Govt.  Printing,  India, 
1903,  pp.  16). — The  "shot  borer"  is  described,  together  with  notes  on  its  distribu- 
tion, habits,  and  injurious  attacks  upon  bamboos.  Experiments  were  tried  in 
protecting  bamboos  against  the  attack  of  this  pest  by  soaking  them  in  a  solution  of 
copper  sulphate  for  5  days  or  in  Rangoon  oil  for  24  hours.  As  a  result  of  these 
experiments  it  was  found  that  soaking  bamboos  for  5  days  in  water,  followed  by  a 
similar  treatment  for  5  days  in  a  solution  of  copper  sulphate,  furnished  no  protection 
against  the  hectics.  When  bamboos  were  treated  in  an  oil  tank,  however,  they 
were  protected  against  subsequent  attack. 

A  note  on  the  Casuarina  insect  pests  of  Madras,  E.  P.  Stebbing  (  Calcutta: 
Supt.  Hint.  Printing,  India,  1903,  pp.  ?0). — Considerable  insect  injury  has  been 
reported  in  Casuarina  plantations  along  the  eastern  coast  of  Madras.  A  number  of 
these  pests  were  identified,  and  notes  are  given  on  their  life  history  and  on  means  of 
combating  them.  One  of  the  most  injurious  species  is  Arbela  tetraonis.  The  injury 
is  done  by  the  caterpillar,  which  feeds  upon  the  bark  of  infested  trees.  During  the 
period  when  the  larva?  are  thus  feeding  upon  the  hark  they  may  he  readily  detected 
and  destroyed  by  hand  picking  or  by  a  kerosene  emulsion.  Various  other  pests  are 
described  and  suggestions  given  regarding  their  control. 

A  note  on  the  sandalwood  boring  insects  of  Madras,  E.  P.  Stebbing  (Cal- 

cutta:  Supt.  Govt.  Printing,  India,  1903,  pp.  13). — Sandalw 1  is  considerably  injured 

by  borers,  the  most  important  of  which  appears  to  be  Zeuzera  coffese.  A  detailed 
account  is  presented  of  the  life  history  and  injurious  habits  of  a  species  of  Stromatiura, 
the  larva1  of  which  live  in  the  main  stem  or  side  branches  of  sandalwood  trees. 
Infested  wood  is  greatly  injured  by  this  pest.  Notes  are  also  given  on  a  number  of 
other  species,  including  a  wood  wasp. 

The  banded  pine  weevil  and  the  brown  pine  weevil  \.T<>ur.  Ed.  Agr.  [Lon- 
don], 11  (1005),  Xo.  11,  pp.  686-693,  figs.  8).  —  Pissodes  notatus  is  injurious  in  the 
adult  and  larval  stages.  The  insect  is  described  and  notes  are  given  on  its  life 
history.  The  hectics  may  he  collected  in  nurseries  and  may  also  be  captured  in 
considerable  numbers  by  the  use  of  trap  trees.  Hylobius  abietis  is  reported  as  a  very 
serious  pest.  It  attacks  pine,  spruce,  larch,  and  fir.  In  controlling  this  insect  it  is 
recommended  that  stumps  and  roots  be  removed  from  cleared  areas  after  having 
been  left  sufficiently  long  to  serve  as  places  for  egg  laying.  One  of  the  most  success- 
ful means  of  trapping  the  beetles  consists  in  laying  pieces  of  fresh  Scotch-pine  bark 
on  the  ground  in  newly  cleared  and  infested  areas.  The  beetles  collect  under  these 
pieces  of  bark  to  feed. 

On  the  acquisition  of  alar  appendages  of  the  spruce  form  of  Chermes 
abietis  piceae  in  the  northwest  Himalayas,  E.  P.  Stebbing  (Jour.  Asiatic 
Soc.  Bengal,  72  (1903),  II,  Xo.  2,  pp.  57-60).— The  life  history  of  this  insect  is 
described  in  some  detail  with  especial  reference  to  the  changes  which  occur  at  the 
molting  peril  ids.  During  the  last  molting  the  species  undergoes  a  great  change,  losing 
its  brilliant  coloring  and  becoming  inconspicuous.  It  differs  from  the  winged  form, 
which  occurs  simultaneously  at  this  period,  in  showing  a  greenish  tinge. 

A  first  note  on  the  life  history  of  Chermes  abietis  picese,  E.  P.  Stebbing 
i  Jour.  Asiatic  Soc.  Bengal,  72  (1903),  II,  Xo.  4,  pp.  229-235).— This  insect  was  studied 
on  spruce  at  various  elevations  between  8,000  and  9,500  ft.  The  forms  of  the  pest 
which  occur  on  silver  fir  are  also  noted  and  described  in  detail. 

The  new  K-L  mixtures  and  San  Jose  scale,  C.  P.  Close  {Delaware Sta.  Bid.  68, 
pp.  23). — K-L  is  an  abbreviation  used  to  designate  a  mixture  of  kerosene,  hydrated 
lime,  and  water.  At  first  a  proprietary  form  of  lime  known  as  limoid  was  used,  but 
later  other  forms  were  found  to  be  about  equally  effective.  The  mixture  requires  agita- 
tion for  about  5  minutes  when  dry  slaked  or  air  slaked  is  used,  while  only  3  minutes' 
time  is  required  when  the  limoid  is  used,     No  chemical  action  takes  place  between 


994  EXPERIMENT    STATION    RECORD. 

the  kerosene  and  lime.  In  general  1  lb.  of  Lime  will  absorb  I  qt.  "f  kerosene,  and 
the  K-L  mixture  should  be  made  in  that  proportion.  The  mixture  is  then  diluted 
with  water  to  make  the  required  strength.  For  a  15  per  cent  mixture,  7.'  gal.  of 
kerosene,  30  lbs.  of  lime,  and  41]  gal.  of  water  are  required  to  make  50  gal.  of  the 
mixture.  Where  it  is  desirable  to  avoid  the  whitewashed  appearance  of  the  small 
bushes,  lampblack  may  be  added  at  the  rate  of  1  oz.  to  10  lbs.  of  the  lime.  The 
K-Lmixture  may  be  further  combined  with  Bordeaux  mixture  or  copper  sulphate, 
to  which,  if  desirable,  some  arsenical  poison  may  be  added. 

Experiments  were  made  in  testing  the  value  of  adding  adhesives  to  the  K-L  mix- 
ture. Rosin  soap,  Bordeaux  mixture,  ami  copper  sulphate  were  used  for  this  pur- 
pose with  satisfactory  results.  Copper  sulphate  is  perhaps  the  1  »-st  adhesive  for  use 
with  the  K-L  mixtures.  For  summer  spraying  it  appears  to  be  safe  to  apply  a  10  per 
cent  K-L  mixture  with  or  without  adhesives  to  apple,  pear,  peach,  plum,  and  cherry 
trees.  A  slight  injury  to  the  foliage  may  follow  when  12^  or  15  percent  solutions 
are  used,  but  the  injury  is  so  small  that  it  can  lie  disregarded  in  view  of  the  increased 
efficiency  of  the  mixture.  During  the  dormant  season  a  25  per  cent  mixture  may  be 
used.  The  K-L  mixture  when  compared  with  lime-sulphur-salt  wash  proved  to  be 
about  equally  efficient,  but  did  not  adhere  quite  so  well.  The  chief  advantages  of  the 
K-L  mixture  are  that  it  may  be  prepared  without  the  use  of  heat  at  a  moderate  cost 
and  without  the  development  of  unpleasant  odors.  The  spray  spreads  readily  on  the 
bark  of  treated  trees. 

Sulphur  washes  for  orchard  treatment,  II,  P.  J.  Parkott,  »S.  A.  Beach,  and 
F.  A.  Sirrine  (New  York  Stair  Sta.  liiil.  862,  pp.  37-68,  pis.  4)- — Experiments  were 
carried  out  to  ascertain  the  applicability  of  sulphur  washes  as  combined  insecticides  and 
fungicides  and  to  determine  the  extent  to  which  they  may  replace  Bordeaux  arsenical 
mixtures.  The  experiments  were  conducted  in  a  number  of  orchards  involving 
apple,  peach,  pear,  and  plum  trees.  The  orchards  were  divided  into  4  sections,  one 
of  which  was  sprayed  once  with  the  sulphur  wash,  a  second  3  times  with  a  sulphur 
wash  (once  before  the  opening  of  the  buds  and  twice  after  the  fall  of  the  blossoms), 
the  third  3  times  at  similar  intervals  with  Bordeaux  arsenical  mixture,  while  the 
fourth  was  left  unsprayed.  The  lime-sulphur  wash  contained  15  lbs.  each  of  lime 
and  sulphur  per  50  gal.  of  water.  The  lime-sulphur-caustic-soda  wash  was  also  used, 
containing  30  lbs.  lime,  15  lbs.  sulphur,  and  <>  lbs.  caustic  soda  per  50  gal.  of  water. 
On  peaches  sulphur  wash  proved  very  efficient  in  destroying  the  San  Jose  scale  and 
checking  leaf  curl.  The  trees  were  not  injured  except  in  the  case  of  a  few  Elbertas 
which  were  well  advanced  in  growth  at  the  time  of  spraying  (April  14  to  16).  On  pear 
trees  the  blister  mite  was  almost  entirely  eradicated  and  the  trees  were  unaffected. 
The  application  of  Bordeaux  arsenical  mixtures  to  apple  trees  appeared  to  be  more 
effective  in  controlling  the  codling  moth  than  the  sulphur  wash  alone.  The  use  of  the 
sulphur  wash  was  very  effective  in  the  control  of  apple  scab.  Apple  aphis  was  not 
sufficiently  abundant  to  permit  a  conclusion  as  to  the  effectiveness  of  the  remedies 
used.  The  sulphur  wash  gave  satisfactory  results  in  treating  trees  for  the  scurfy 
bark  louse,  and  the  lime-sulphur-caustic-soda  wash  was  effective  in  destroying  Chio- 
naspis  corni  on  dogwood  trees.  A  comparison  was  made  of  the  value  and  effective- 
ness of  different  forms  of  sulphur  washes.  Preference  is  given  by  the  authors  to  the 
boiled  lime-sulphur  wash.  Where  conveniences  for  applying  beat were  not  at  hand, 
however,  the  self-boiled  lime-sulphur-caustic-soda  wash  was  recommended.  One 
application  of  the  sulphur  wash  reduced  apple  scab  22  per  cent.  The  combined 
treatment,  consisting  of  one  application  of  sulphur  wash  before  the  buds  opened  and 
2  treatments  of  Bordeaux  arsenical  mixtures  after  flowering,  reduced  the  apple  scab 
73  per  cent  and  the  codling  moth  27  per  cent. 

Sulphur  sprays  for  orchard  trees,  II,  F.  EL  Mallet  a  l.  (New  York  State  Sta. 
Bui.  262, popular  ed.,pp.  10,  figs.  2).—K  popular  edition  of  Bulletin  262of  this  station 
noted  above, 
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Examination  of  Paris  green  and  other  arsenicals  used  in  spraying-,  (J.  E. 
Colby  (California  Sta.  /.'/''■  1904,  pp.  44—47). — A  number  of  samples  of  Paris  green 
were  analyzed,  and  as  a  result  of  these  tests  it  was  found  thai  Paris  green,  mm  offered 
for  sale  in  the  California  markets,  is  much  better  than  in  former  years  ami  shows 
comparatively  small  percentages  of  arsenious  oxid  soluble  in  water.  The  total 
arsenious  oxid  shown  in  samples  varied  from  53.2  to  60.8  per  cent. 

An  official  organization  for  controlling  the  enemies  of  plants,  E.  Tailis 
(An.  Asoc.  Antiguos  Alumnos  Trust.  Agr.  Chile,  8  (1904), pp.  101-107,  ph.  .',).— An  out- 
line is  presented  of  the  official  organization  necessary  for  carrying  out  insecticide 
work  in  destroying  injurious  insects.  Notes  are  presented  on  fumigation  with  hydro- 
cyanic-acid gas  and  spraying  with  various  kinds  of  apparatus. 

Transvaal  regulations  to  prevent  introduction  and  spread  of  insect  pests 
and  diseases  of  plants  (  Natal  Agr.  Jour,  and  Min.  Rec,  ',  I  1904  h  ZVb,  12,  pp.  1127- 
1131). — A  copy  is  given  of  an  ordinance  regarding  the  inspection  of  nurseries  and 
orchards  and  the  control  of  the  most  serious  insect  and  fungus  pests.  Particular 
mention  is  made  in  the  law  of  the  introduction  of  grapevines,  coffee  plants,  euca- 
lyptus, and  stone  fruits. 

Anopheles  claviger  in  winter  and  summer,  » r.  Schneidef  i  Korbl.  Naturforsch. 
Ver.  Riga,  {■?  i  1904),  pp.  41-45). — Attention  is  called  to  various  points  in  the  life 
history  of  this  species  which  would  distinguish  it  from  other  species  of  mosquitoes. 

The  structure  of  the  honey  cell,  Bauee  |  Verhandl.  Naturw.  Ver.  Karlsruhe,  17 
(190.3-1).  pp.  8*-ll*). — Details  are  given  regarding  the  differences  in  angles  and 
construction  of  honey  cells  made  by  bumblebees,  honeybees,  species  of  Melipona,  etc. 

Annual  report  of  the  Royal  Sericultural  Station  of  Padua  (Ann.  R.  Staz. 
llinnl.  Padova,  32}  1903),  />/>.  151,  pi.  l,figs.  /i. — As  in  previous  reportsof  this  station, 
a  general  review  is  presented  of  the  scientific  and  practical  work  carried  on  under  the 
auspices  of  the  station  at  Padua  and  in  other  parts  of  Italy.  The  greater  portion  of 
the  report  is  occupied  with  accounts  of  the  experimental  work  of  the  station.  E. 
Verson  discusses  sericulture  in  Italy  and  methods  of  extending  this  industry  (pp. 
L7-32).  The  status  of  silk  raising  in  southern  and  central  Italy  is  described  and 
suggestions  are  made  for  government  aid  for  the  encouragement  of  the  industry.  E. 
Quajat  discusses  the  subject  of  autumnal  hibernation  as  interrupted  by  the  tempo- 
rary return  of  the  high  temperatures  (pp.  33-42).  It  has  been  found  that  in  order 
that  the  eggs  may  be  successfully  hatched  in  August  and  September  it  may  be  neces- 
sary to  preserve  them  in  cold  storage  for  45  to  60  days.  In  this  way  a  premature 
hatching  is  prevented.  Notes  are  given  on  the  results  obtained  from  the  application 
of  cold  to  silkworm  eggs  and  on  the  action  of  the  cold  upon  the  eggs.  The  same 
author  reports  briefly  on  experiments  in  the  artificial  coloration  of  silk  (pp.  43-50). 
White  races  of  silkworms  fed  on  material  colored  with  a  neutral  red  showed  a  red 
coloration  of  the  silk  organ,  the  posterior  portion  being  rose  red,  the  anterior  part 
deeper  red.  and  the  muscles  light  red.  The  influence  of  Sudan  III  was  seen  in  the 
production  of  a  pale  rose-red  color.  The  eggs  from  caterpillars  fed  on  food  colored 
with  methj  lene  blue  exhibited  either  a  greenish  or  a  normal  color.  Eggs  from  cat- 
erpillars fed  on  leaves  colored  with  neutral  red  or  Sudan  showed  a  rose  color.  The 
author  believes  that  his  experiments  are  too  limited  to  permit  drawing  general  con- 
clusions regarding  the  possibility  of  artificial  coloration  of  silk.  E.  Verson  presents 
an  account  of  the  regeneration  of  the  thoracic  feet  of  the  silkworm  (pp.  51-91). 
Detailed  note-  are  given  on  the  anatomical  structure  of  these  organs  and  the  process 
of  regeneration  after  the  removal  of  one  or  more  of  the  thoracic  feet.  A  brief  bibli- 
ography of  the  subject  i-  appended  to  the  article.  The  same  author  discusses  the 
general  subject  of  variations  in  color  in  the  cocoons  of  Lepidoptera  I  pp.  92-96  |.  This 
subject  is  discussed  from  the  standpoint  of  protective  coloration.  The  influence  of 
external  conditions  upon  the  physical  properties  of  cocoons  is  discussed  by  E.  Bisson 
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(pp.  97-105).  This  paper  deals  with  the  effect  of  different  kinds  of  food,  <lifferent 
amounts,  and  different  times  of  feeding  upon  the  physical  properties  of  silk.  E.  Verson 
presents  ;i  brief  account  of  the  use  of  corrosive  sublimate  and  fluorid  of  silver  in 
treating  mulberry  leaves  for  the  prevention  of  infectious  diseases  of  silkworms 
(pp.  106-109).  The  results  obtained  were  not  very  encouraging.  The  same  author 
discusses  the  external  characters  for  judging  the  sex  of  silkworm  larva-  (pp.  125-130). 
This  subject  is  also  considered  by  E.  Quajat  (pp.  110-124).  An  elaborate  bibliography 
of  works  relating  to  sericulture  published  in  1903-4  is  appended  to  the  report. 

FOODS     NUTRITION. 

Experiments  on  the  digestibility  of  cereal  breakfast  foods,  YV.O.  Atwatek, 
H.  C.  Sherman,  and  R.  D.  Milner  (Connecticut  Storrs  Sta.  Rpt.  1904,  pp.  180-209).— 
Healthy  young  men  were  the  subjects  of  experiments  undertaken  to  study  the 
digestibility  of  a  number  of  commercial  brands  of  cereal  breakfast  foods,  which  it  is 
claimed  are  made  largely  from  wheat.  The  diet  consisted  of  the  cereal  breakfast 
food,  milk,  cream,  and  sugar,  the  digestibility  of  the  cereal  food  alone  being  calcu- 
lated from  that  of  the  entire  ration  in  the  usual  way  by  the  use  of  factors.  The  fol- 
lowing table  shows  the  average  results  obtained: 

( 'oefficients  of  digestibility  of  nutrients  and  availability  of  energy  of  cereal  breakfast  foods. 


Cereal  food. 


Grape-Nuts,  average  of  3  experiments 
Malta  Vita,  average  of  4  experiments 
Force,  average  of  '1  experiments 


/'.  i  C(  nl 
70.  1 
7-2.1 
69.  8 


Carbohy- 
drates. 


I'i  /'  C(  ill . 

91.5 

90.0 

88.5 


Energy. 


P<  r  '<  at. 
86. 3 
83.  t 
78.7 


In  discussing  the  experiments  the  results  are  compared  with  average  values  for 
the  digestibility  of  wheat  bread  of  different  sorts.  The  conclusions  reached  were  in 
effect  as  follows: 

In  these  experiments  the  digestibility  of  the  different  brands  of  breakfast  foods, 
all  said  to  consist  hugely  of  wheat,  was  found  to  be  smaller,  especially  in  the  case  of 
the  protein,  than  that  of  the  nutrients  of  wheat  Hour.  Two  of  the  three  different 
brands  used  in  the  experiments,  though  made  at  different  factories,  were  quite  simi- 
lar in  character,  but  the  third  was  somewhat  different  from  either  The  uniformity 
of  the  results  is  therefore  the  more  interesting. 

The  total  number  of  experiments,  and  the  number  of  different  brands  included,  is 
too  small  to  warrant  final  conclusions  from  the  results  with  respect  to  the  digestibility 
of  wheat  breakfast  foods  in  general,  it  is  interesting  to  note,  however,  that  the 
results  here  reported  are  in  very  close  accord  with  those  of  other  experiments  with 
the  same  and  different  kinds  of  wheat  breakfast  foods  made  elsewhere  but  still  await- 
ing publication. 

The  nutritive  value  of  prepared  cereal  products,  R.  D.  Milner  (  Connecticut 
Storrs  Sin.  Rpt.  1904,  /»/>■  210-240). — A  popular  summary  of  information  regarding  the 
origin  and  preparation  of  cereal  breakfast  foods,  their  nutritive  value,  composition, 
digestibility,  methods  of  cooking,  relative  cost,  and  possibilities  of  adulteration  and 
sophistication.     Some  of  the  general  deductions  follow: 

"In  general  the  prepared  cereal  products  are  all  wholesome  and  nutritious,  and 
when  reasonable  in  price  are  economical  sources  of  nutrients  and  energy,  especially 
when  compared  with  meats  or  green  vegetables.  The  different  preparations  from 
the  same  grain  resemble  each  other  quite  closely  in  actual  nutritive  value.  A  curi- 
ous name  or  appearance  or  process  of  preparation  does  not  indicate  any  extraordinary 
food  value,  and  the  intelligent  buyer  may  make  his  choice  largely  in  accordance  with 
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taste,  distrusting  the  extravagant  claims  made  for  any  particular  brand.  If  he  con- 
siders economy,  however,  he  is  hardly  justified  in  paying  i"<  >r  some  brands  prices 
which  are  equivalent  to  L5  to  20  cts.  a  pound  when  other  preparations  of  equal  value 
may  be  had  for  6  or  8  cts.  a  pound.  .  .  .  The  nutritive  value  of  the  'malted'  or  so- 
called  'predigested'  preparations  is  no  greater  than  that  of  other  preparations  from 
the  same  grains.  ...  In  most  of  the  malted  preparations  the  quantity  of  starch 
actually  converted  [into  soluble  material  is]  .  .  .  very  small,  and  in  some  cases 
none  has  been  changed. 

" The  thoroughness  of  cooking  has  quite  as  much  influence  upon  the  actual  food 
value  of  the  preparations  as  the  small  differences  in  composition.  If  the  cereals  are 
not  thoroughly  cooked  some  of  the  nutritive  material  will  escape  the  action  of  the 
digestive  juices.  The  partially  cooked  cereals  should  always  be  further  cooked  for 
at  least  as  long  a  time  as  directed,  and  even  longer  cooking  will  be  advantageous  in 
many  cases." 

Nutrition  investigations,  M.  E.  .1  \i  i  a  (  <  'alifornia  Sta.  Rpt.  1904,  pp. 53-70). — The 
investigations  summarized  were  made  in  cooperation  with  this  Office  and  have  been 
previously  noted  ( E.  S.  R.,  L2,  p.  677;  13,  p.  !»74;  15,  p.  492). 

The  grocers'  manual,  L.  Arnovj  {Manuel  de  I'epicier.  Paris:  ■/.  I!.  Bailliere  4c 
Smts  {1904],  m>.  460,  figs.  /.;;;  rev.  in.  Mois  Set,  7  {1905),  X".  I,  pp.  15,  16).—  Foods, 
condiments,  culinary  products,  fermented  beverages,  perfumes,  tats,  and  other 
related  topics  are  treated  of,  one  of  the  special  objects  being  to  provide  informa- 
tion useful  in  determining  the  quality  of  goods.  An  alphabetical  index  adds  to  the 
value  of  the  volume. 

Confectioner  and  liquor  manufacturers'  manual,  L.  Arnou  {Manuel  du  con- 
fiseur-liquoriste.  Paris:  ./.  l'>.  BaiUien  A-  Sons  [J90.f],  pp.  388,  figs.  188;  n  v.  in  Mois 
Sci.,  7  {1905),  No.  1,  p.  16). — In  this  volume,  which  is  designed  as  a  practical  hand- 
book, the  author  treats  of  the  manufacture  of  candies,  bonbons,  glace  fruits,  sirups, 
liquors,  aerated  beverages,  and  similar  goods. 

Food  and  cookery  in  Jamaica,  Julia  1  >.  Chandler  (  Hoshm  <  boking-School  Mag., 
'.)  i  1905),  No.  7,  pp.  348,  349,  .17.').  —  A  number  of  Jamaica  food  products  are  described, 
together  with  methods  of  cooking  and  serving  them.  Some  data  are  also  given 
regarding  ways  in  which  the  local  food  supply  is  used  in  making  up  the  daily  diet. 

South  German  cookery,  Katharina  Prato,  revised  by  Viktorine  von  Leit- 
maieri  Dii  silddeutsche  Kuche.  Gralz:  Verlagsbuchhandlung  "Styria,"  1904,  pp.  VIII 
+800,  pis.  t,figs.  50,  charts  8).  —In  this,  the  thirty-sixth  edition,  the  material,  it  is 
Stated,  has  been  carefully  gone  over  and  some  new  matter  has  been  added.  Direc- 
tions are  given  for  the  preparation  of  all  classes  of  f 1  materials,  and  the  volume  as 

a  whole  constitutes  an  elaborate  compendium  of  south  <  terman  cookery. 

The  ration  of  laborers,  A.  Slosse  {Bui.  Soc.  Roy.  Sci.  Med.  et  Nat.  Bruxelles, 
1903,  Dec.  7;  abs.  in  Rev.  Soc.  Sci.  Hyg.  Aliment.,  1  {1904),  No.  .',  pp.  174-181).— 
The  results  of  an  investigation  of  the  diet  of  laborers'  families  in  Belgium  are 
reported.  According  to  the  author,  the  diet  of  the  Belgian  farmer  contains  90.5  gm. 
protein,  103.1  gin.  fat,  and  547.7  gm.  carbohydrates,  the  energy  value  being  3,575.5 
calories,  and  that  of  a  Belgian  town  laborer  75.7  gm.  protein,  72.7  gm.  fat,  and  363.7 
gm.  carbohydrates,  the  energy  value  being  2,483.8  calories  per  day.  The  results  are 
compared  with  those  of  other  investigators. 

Dietary  of  Ayr  District  Asylum  patients,  C.  C.  Easterbrook  {Ann.  Rpt.  Ayr 
Dist.  Asylum,  33  i  1902-3),  pp.  19,  ?S,  55,  56).  — The  existing  dietary  conditions  of  Ayr 
district  asylum  are  described  and  diet  tables  of  the  institution  given.  It  is  stated 
that  the  dietary  has  been  revised  on  a  scientific  basis  so  that  it  is  suited  to  the 
requirements  of  the  different  patients,  the  basis  selected  being  the  amount  of  muscu- 
lar work  performed.  The  attempt  is  made  to  secure  variety  in  the  meals.  "Diet 
books  have  been  introduced  into  the  wards,  showing  the  requirements  of  the  patients 
in  each.     Careful  adjustment  of  the  needs  of  the  various  groups  of  patients  and  of 
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individuals  as  to  food,  regulation  of  the  food  issued  from  the  stores  accordingly, 
preferential  use  of  those  food  alternatives  in  the  dietary  which  are  cheaper  for  the 
time  heing,  good  and  economical  cookery  in  the  kitchen,  and  finally,  intelligent  dis- 
tribution, are  all  essential  to  the  checking  of  waste  in  the  dietary  arrangements  of  a 
large  institution." 

The  diet  of  Indo-Chinese  -when  living  in  a  cold  climate,  Ei.  Moulinier 
(Compt.  Rend.  Soc.  Biol.  [Paris],  57  (1904),  No.  27,  pp.  210,  211).— The  author 
records  data  regarding  the  diet  of  a  number  of  Anamites  during  the  winter  season 
on  the  Yangtze  River,  where  the  climate  was  quite  cold.  These  subjects  had  for- 
merly lived  on  the  Tonkin  delta,  where  the  climate  was  very  warm.  It  was  noticed 
that  during  the  cold  weather  their 'accustomed  diet,  consisting  largely  of  rice,  which 
is  deficient  in  protein,  did  not  suffice  for  their  needs.  The  carbohydrates  in  the 
ration  were  diminished  and  the  nitrogenous  constituents  increased,  the  ration 
adopted  being  biscuit  100  gm.,  rice  800  gm.,  meat  (chicken,  pork,  etc.  )  Mini  gm.,  fat 
15  gm..  and  salt  10  gm.,  with  some  tea  and  condiments.  On  this  diet,  which  the 
author  calculates  furnished  126.7  gm.  protein  and  3,600  calories,  they  remained  in 
good  health  and  were  able  to  perform  the  required  amount  of  muscular  work. 
Especial  emphasis  is  laid  on  the  fact  that  a  considerable  amount  of  protein  was 
require  I. 

Methods  followed  in  fixing  upon  dietary  standards,  A.  (tautier  (Rev.  Soc. 
Sci.  Hyg.  Aliment.,  I  (  1904),  No.  2,  pp.  117-120).  —  In  a  controversial  article  the 
author  gives  reasons  for  his  belief  that  the  average  data  regarding  the  food  consumed 
by  a  large  number  of  people  are  trustworthy,  and  in  support  of  his  contention  he 
compares  the  average  figures,  which  he  has  computed  as  representing  the  amounts 
consumed  per  man  per  day  in  Paris,  with  data  which  have  been  obtained  with  single 
individuals  or  with  small  groups. 

A  cause  of  error  in  calculating  the  energy  value  of  dietaries,  A.  Slosse 
(Her.  Soc.  Sci.  Hyg.  Aliment.,  1  (1904),  No.  2,  pp.  121-125). — The  author  discusses 
the  sources  of  error  in  the  determination  of  protein,  fat,  and  carbohydrates  by  the 
ordinary  methods  of  analysis  and  the  consequent  errors  which  are  introduced  when 
the  fuel  value  of  these  constituents  is  calculated  in  the  usual  way.  The  importance 
of  the  errors  is  illustrated  by  calculating  the  energy  value  of  a  number  of  rations  by 
the  usual  method  and  by  the  method  which  he  proposes. 

Concerning  a  modification  of  the  formula  devised  by  Chauveau,  J.  Lefevre 
(Com/>t.  Rend.  Soc.  Biol.  [Paris],  56  (1904),  No.  17,  /</'■  807-809).— A  critical  discus- 
sion of  a  formula  proposed  by  Chauveau  for  calculating  energy. 

Notes  on  the  relation  between  nutrition  investigations  and  working 
power,  E.  Waxweiler  (Rev.  S<>c  Sci.  Hyg.  Aliment.,  1  (1904),  No.  ..',  /</<.  113-116). — 
A  discussion  of  nutrition  investigations  as  a  part  of  sociological  investigations,  with 
special  reference  to  the  character  of  the  work  performed  by  the  persons  studied. 

The  work  performed  in  riding  a  bicycle,  W.  Berg,  R.  du  Bois-Revmoxd,  and 
L.  Zuntz  (Arch.  Aiiot.  n.  Physiol.,  Sup.,  /<.  20;  abs.  in.  Zentbl.  Physiol,  18  (1904), 
No.  ,.'.',  //.  7 10). — The  energy  which  is  required  to  propel  a  bicycle  was  measured  by 
attaching  it  to  a  motor  car  and  making  a  dynamometer  test.  A  comparison  of  the 
results  obtained  with  values  which  Zuntz  has  reported  for  the  total  energy  expended 
by  a  bicycle  rider  showed  that  25  per  cent  of  the  total  energy  expended  by  the  rider 
is  used  for  forward  progression.  The  ordinary  resistance  in  rapid  riding,  the  effect 
of  the  position  of  body,  the  work  of  the  legs,  and  other  questions,  were  also  studied. 

The  dependence  of  food  upon  heat  balance  judged  by  studies  in  the  Trop- 
ics, in  temperate  regions,  and  at  high  altitudes,  Ranke  (Hug.  Rundschau,  1  i 
(1904),  No.  24,  pp.  1229-1231). — In  a  paper  presented  before  the  seventy-sixth  meet- 
ing of  German  Naturalists  and  Physicians  the  results  of  metabolism  experiments  were 
presented  in  relation  to  the  food  required  in  different  climates,  the  data  being  dis- 
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Cussed  with  reference  to  the  high  food  requirements  of  cold  regions  as  compared 
with  the  tropics.  The  various  factors  which  make  up  climatic  effect  were  pointed 
out  and  the  possibility  of  modifying  it  in  such  ways  as  by  heating  moms  in  cold 
regions  was  spoken  of.     i  See  also  E.  S.  R.,  15,  p.  387.) 

The  consumption  of  fat  in  the  Tropics  {Jour.  Prat.,  1904,  May  21,  p.  332;  abs. 
in  Rev.  Soc.  Sci.  Hyg.  Aliment,  1  (1904),  No.  2,  p.  181). — Considerable  fat  is  com- 
monly observed  in  the  diet  of  persons  living  in  the  tropics.  It  is  pointed  out  that  the 
increased  transpiration  and  other  conditions  require  a  fairly  large  amount  of  energy, 
and  that  fat  furnishes  this  in  a  convenient  form. 

Carbohydrate  cleavage.  II,  The  substance  which  renders  pancreas 
active,  O.  Cohnheim  (Ztschr.  Physiol.  Chem.,  4-  I  1904),  No.  ,,  pp.  401-409,  jigs.  2). — 
The  experiments  reported  have  to  do  with  the  problem  of  carbohydrate  cleavage  in 
the  body  with  special  reference  to  the  presence  of  glycolytic  ferment  in  muscle. 

Fiber  and  iron  in  the  food  of  man,  F.  W.  Robison  |  Ann.  Rpt.  Michigan  Acad. 
Sri.,/;  (  1904),  /'/'■  125-127). — The  importance  of  crude  fiber  and  iron  in  nutrition  is 
spoken  of.  The  author  believes  that  the  presence  of  the  larger  amounts  of  these 
constituents  in  whole  wheat  flour  is  favorable  to  its  use  in  comparison  with  the  liner 
grades. 

The  pharmacology  of  sulphur,  A.  Heffter  {Arch.  Exper.  Path.  u.  Pharmakol. , 
51  (1903),  p.  175;  nl,*.  in  Zentbl.  Physiol,  18 1  1904),  No.  21,  r.  673).— According  to  the 
author  the  formation  of  hydrogen  sulphid  from  free  sulphur  in  the  intestine  is  due 
to  the  action  of  proteids  present  in  the  mucous  membrane.  The  blood  cells  possess 
the  same  property  though  the  stomach  mucous  membrane  does  not,  and  by  the  intra- 
venous injection  of  finely  divided  sulphur  it  is  possible  to  produce  hydrogen-sulphid 
poison. 

The  metabolism  of  sulphur  and  phosphorus  on  an  abundant  diet,  K.  Born- 
stein  (  Arch.  Physiol.  [Pfluger],  106  (1904  I,  No.  J-.',  pp.  66-79). — The  author  was  him- 
self the  subject  of  the  experimental  work  described  in  which  the  income  and  outgo  of 
nitrogen  w  as  studied,  as  well  as  the  excretion  of  sulphur  an.  1  phosphorus  in  the  urine. 
In  the  case  of  sulphur  the  total  quantity  in  the  urine  and  the  acid  and  neutral  sulphur 
were  determined,  and  in  the  case  of  phosphorus  the  total  amount  and  the  amount 
occurring  in  organic  form.  The  author  considers  that  the  data  furnish  an  additional 
proof  of  his  theory  that  it  is  possible  to  induce  gains  in  protein  when  an  excess, 
especially  milk  protein,  is  supplied,  provided,  of  course,  the  body  has  not  already 
reached  its  protein  limit.  The  gain  in  protein  depends  upon  an  increase  in  the 
quantity  and  an  improvement  in  the  character  of  the  cell  contents.  The  importance 
of  overfeeding  with  protein  when  the  body  is  in  poor  condition  is  spoken  of. 

The  measurement  of  body  temperature,  E.Oertmann( Arch.  Physiol.  [Pfliiger'], 
105  I  1904  I,  No.  7-8,  pp.  425,  }26). — A  maximum  thermometer  is  described,  which  the 
author  states  may  be  worn  in  the  rectum  without  inconvenience. 

On  the  origin  and  precursors  of  urinary  indican,  F.  P.  Underhill  (Amer. 
Join-.  Physiol.,  1 .'  I  1904),  No.  11,  />i>.  176-183). — Thegeneral  plan  of  the  experiments 
reported  was  to  feed  dogs  in  the  fore  and  after  periods  a  mixed  diet  containing 
lean  meat,  which  was  known  to  produce  a  large  yield  of  indican  and  to  replace  the 
meat  with  gelatin  in  the  middle  period,  it  was  found  that  feeding  gelatin  greatly 
diminished  the  amount  of  urinary  indican.  "The  fact  that  gelatin  will  reduce  the 
quantity  of  indican  excreted — that  is,  causes  a  diminished  formation  of  putrefactive 
products—  ig  not  alone  of  theoretical  interest,  but  may  prove  of  clinical  importance 
in  the  treatment  of  certain  conditions  of  the  intestine  where  it  is  desirable  to  avoid 
the  products  of  putrefaction." 

Review  of  the  literature  of  composition,  analysis,  and  adulteration  of  foods 
for  the  year  1903,  A.  .1.  J.  Vandevelde  (Separate  from  Bui.  Serv.  Surveill.  Fabric,  el 
Com.  Denrees  Aliment.,  1904,  pp.  101). — This  is  the  fourth  annual  volume  reporting 
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titles  of  articles  on  analytical  methods,  apparatus,  water,  different  food  products, 
preservatives,  beverages,  and  related  topics.  In  a  number  of  eases  the  bibliographi- 
cal data  are  accompanied  by  notes  which  show  the  character  of  the  article  cited. 

Variations  in  the  composition  of  vegetable  foods,  L.  Maquenne  (Rev.  Soc.  Sci. 
Hi/!/.  Aliment,  I  (1904),  No.  2,  pp.  97-104). —  Variations  in  the  composition  of  vege- 
table foods  are  discussed  and  the  author  points  out  the  need  of  recording  maximum 
and  minimum  figures  as  well  as  averages  in  standard  tables  of  composition. 

The  proteids  of  wheat  gluten  and  their  relation  to  the  baking  quality  of 
wheat  flour.  II,  Relation  between  the  gluten  content  and  the  baking  quality 
of  wheat  flour,  .1.  Konig  and  P.  Rintelen  (Ztschr.  Untersuch.  Nahr.  u.  Genussm.il., 
S  (1904),  No.  12,  pp.  721-728). — Methods  of  studying  the  relation  between  the  gluten 
content  and  baking  quality  are  summarized  and  analyses  and  baking  tests  reported 
with  several  sorts  of  wheat  and  spelt  flour.  From  only  one  of  the  spelt  flours 
studied  could  gluten  be  obtained  by  washing.  Good  bread  was  obtained  from  all 
the  samples  of  wheat  Hour.  One  of  the  samples  of  spelt  flour  contained  practically 
the  same  amount  of  total  gluten  and  alcohol-soluble  proteid  as  the  wheat  Hours,  yet 
the  bread  made  from  it  was  of  small  volume  and  poor,  the  crust  being  bard  and  the 
crumb  heavy.  This  confirms,  according  to  the  authors,  the  often-expressed  opinion 
that  neither  the  gluten  content  alone  nor  the  relation  between  total  gluten  or  gluten 
insoluble  in  alcohol  to  the  gluten  soluble  in  alcohol  determines  the  baking  quality 
of  flour.  It  is  either  the  case  that  other  factors  beside  gluten  determine  the  baking 
quality  or  that  the  methods  at  present  in  vogue  are  not  sufficient  to  judge  of  the 
character  of  gluten.     Attention  is  called  to  the  need  of  further  investigations. 

The  proteids  of  flour,  W.  E.  Mathewson  (Industrialist,  31  (1904),  No.  13,  pp. 
19f>-198). — Data  regarding  the  different  proteids  present  in  flour  are  summarized 
and  analyses  of  8  samples  reported,  which  include  in  addition  to  the  usual  factors 
determinations  of  the  different  nitrogenous  constituents  and  the  percentage  of 
gliadin  in  the  gluten.  The  author  states  that  the  results  of  baking  tests  (which  are 
not  reported  here)  with  these  Hours  "  would  indicate  that  the  amounts  of  the  differ- 
ent proteids  present  in  a  Hour  do  not  enable  us  to  estimate  its  quality  from  the 
breadmaker's  standpoint.  The  properties  of  the  proteids,  e.  g.,  their  solubility,  are 
very  easily  altered  by  slight  external  influences.  Possibly  as  a  result  of  this  the 
presence  of  larger  or  smaller  amounts  of  oil  and  ash,  associated  as  they  are  so 
intimately  with  the  other  substances  in  the  grain,  may  have  a  greater  effect  on  the 
properties  of  the  mixture  than  one  would  at,  first  suppose." 

Remarks  on  the  popping  of  Indian  corn,  F.  II.  Storer  (Bid.  Bussey  Inst.,  3 
( 1904),  ^"-  U  VI'-  74-79). — The  popping  of  corn  having  been  attributed  to  the  pres- 
ence of  oil,  investigations  were  undertaken  to  secure  information  on  this  question. 
Kernels  extracted  with  ether  were  allowed  to  dry  slowly,  and  popped  successfully 
on  being  heated,  showing  that  the  oil  was  not  the  cause  of  popping.  Other  ques- 
tions were  also  studied.  It  was  found  that  the  quantity  of  water-soluble  material 
was  much  the  same  in  popped  and  unpopped  corn,  being  L9.3  per  cent  in  the  popped 
corn  and  21.12  per  cent  in  the  unpopped  on  the  dry-matter  basis. 

Tests  with  cupric  oxid  showed  that  no  more  than  mere  traces  of  reducing  material 
were  present  in  either  the  popped  or  unpopped  samples.  It  was  found  that  corn 
lost  moisture  on  popping,  containing  then  7.45  per  cent  as  compared  with  12.13  per 
cent  raw.  The  tests  made  to  learn  whether  soluble  starch  is  formed  by  popping 
gave  negative  results. 

Some  tests  were  made  to  learn  the  influence  of  skin  on  the  popping  of  the  kernels 
and  the  popping  qualities  of  different  parts  of  the  kernel.  Skinned  kernels  would 
not  pop,  i.  e.,  burst,  at  all.  When  kernels  not  skinned  were  cut  in  two  crosswise,  the 
halves  nearest  the  cob  did  not  pop,  while  the  outer  halves  popped  readily.  When 
the  skin  was  removed,  neither  portion  would  pop.  When  the  kernels  were  cut  in 
two  lengthwise,   both  parts   popped  readily.     When   unskinned  kernels   cut   into 
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quarters  were  tested,  it  was  found  that  none  of  the  quarters  from  the  cob  end  would 
pop.  Some  of  the  quarters  from  the  outer  end  of  the  grain  popped,  though  other 
specimens  would  not.  Winn  cut  in  halves  crosswise,  soaked  in  ether  for  5  days,  and 
dried,  the  halves  which  came  from  the  pointed  end  of  the  kernels  popped  success- 
fully, while  none  of  those  front  the  inner  end  would  pop.  When  the  skins  were 
removed  and  the  kernels  were  soaked  in  ether  .".  or  4  days  and  dried,  no  success  was 
met  with  on  trying  to  pop  them. 

"It  is  plain  from  the  foregoing  trials,"  the  author  states,  "that  the  skin  of  the 
grain  exerts  a  very  decided  influence  on  the  act  of  popping.  It  would  appear, 
indeed,  that  both  the  structure  of  the  individual  starch  grains  in  the  kernel  and 
the  toughness  of  the  restraining  skin  which  envelops  them  all  act  to  control  or 
modify  the  manner  in  which  the  moisture  in  the  starch  grains  when  suddenly 
heated  is  converted  into  steam  of  such  high  tension  that  the  explosive  act  of  popping 
results,  whereby  both  the  skin  of  the  seed  itself  and  the  envelopes  of  most  of  the 
starch  grains  in  the  seed  are  ruptured." 

In  this  article  data  are  summarized  regarding  the  work  of  other  investigators,  par- 
ticularly that  of  II.   Kraemer." 

Breadfruit  meal,  J.  P.  d' Albuquerque  (Agr.  News  [Barbados],  3  {1904),  No.  70, 
]>.  404)- — An  analysis  of  breadfruit  flour  from  St.  Lucia  is  reported.  This  contained 
12.13  per  cent,  water,  .'!..">1  per  cent  protein,  L.  33  per  cent  fat,  77  percent  nitrogen- 
free  extract,  3.98  per  cent  crude  fiber,  and  L'.0.">  per  cent  ash. 

An  edible  pith  from  a  Madagascar  palm,  R.  Galleraud  (Compl.  Rend.  Acad. 
Sci.  [Paris],  188  {1904),  No.  IS,  /,/,.  1120,  1121). — A  description  is  given  of  the  edible 
pith  of  a  Madagascar  palm,  probably  Medemia  nobilis,and  proximate  and  ash  analyses 
of  the  flour  made  from  it  are  reported. 

Maple  sirup  and  sugar,  II.  E.  Baknakd  {Nevi  Hampshire  Sanit.  Bid.,  :  (  inn:,), 
X'i.  6,  pp.  90-93). — The  results  of  analyses  of  a  number  of  samples  of  maple  sirup 
and  sugar  are  presented  and  some  data  on  the  manufacture  of  these  products  sum- 
marized.    The  author  states  that  of  40  samples  examined  only  2  were  pure. 

The  composition  of  two  sorts  of  crude  sugar  sold  in  India,  E.  Bourquelot 
{Compt.  Rend.  Soc.  Biol.  [Paris'],  57  {1904),  No.  27,  }>}>.  197,  198) . — According  to  the 
analyses  reported,  sugar  made  from  Cocos  nucifera  contains  1.99  per  cent  (initial) 
reducing  sugar,  74.95  per  cent  saccharose  when  invertin  is  used,  or  76.49  per  cent 
with  dilute  sulphuric  acid,  8.03  per  cent  water,  and  4. 7.".  per  cent  ash.  Sugar  from 
Borassus  flabelliformis  contains  2.40  per  cent  (initial)  reducing  sugar,  79.12  per  cent 
saccharose  when  invertin  is  used,  or  80. 15  per  cent  with  dilute  sulphuric  acid,  9. 15  per 
cent  water,  and  :'>.L'()  per  cent  ash. 

Examination  of  dried  apricots.  A.  Kickton  {Ztschr.  Untersuch.  Nahr.  n.  Genuss- 
mtl., 8  (  /.'"■>/' ),  No.  11,  pp.  675-678) . — Analytical  data  are  reported  and  the  analytical 
methods  followed  are  described. 

A  short  history  of  the  banana  and  a  few  recipes  for  its  use  (  Boston: 
United  Fruit  Co.  [1904],  /'/'•  29,  figs.  19). — A  collection  of  recipes,  by  Janet  M.  Hill, 
for  serving  bananas  in  a  variety  of  ways,  together  with  some  data  regarding  the 
production  and  marketing  of  this  fruit. 

The  chemical  composition  of  a  number  of  sorts  of  Russian  fruits  and 
berries,  T.  Cerewitinow  (  Vyestnik  Vinodyeliya,  1904,  />/>■  269-272;  abs.  in  Ztschr. 
Untersuch.  Nahr.  ».  Genussmtl.,  9  (19<>:<),  No.  /,  /'.  47). — Analyses  of  fruits  and  fruit 
juices  are  reported. 

The  chemical  composition  and  pharmacological  properties  of  the  cow- 
berry, A.  Kanger  {Arch.  Exper.  Path.  n.  Pharmukol.,  50  {1903),  /i/>.  46-75;  abs.  in 
Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  9  (190:>),  No.  /,  /».  48).  —  A  summary  of  an 
extended  investigation  of  the  cowberry  (  Vaccinium  vilis  idsei). 
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The  quantitative  determination  of  organic-phosphorus  compound  in 
grape  seeds  and  natural  wines,  J.  Weirich  and  G.  Qktlieb  (Chem.  Ztg.,  28 
(1904),  No.  //',  pp.  153,  154;  Arch.  Pharm.,  242  (1904),  No.  2,  pp.  138-143).— The 
identification  of  small  quantities  of  lecithin  in  certain  wines,  according  to  the  authors, 
explains  in  part  their  physiological  properties. 

Cucurbit  seed  oil,  J.  Schdmkow  (  Vyestnik  Shirov.  Veshch.,  4  (1903),  pp.  29-31; 
abs.  in  Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  8  (1904),  No.  7,  p.  435). — According  to 
the  author's  analyses,  Russian  seed  contained  more  oil  than  German  seed,  which  is 
explained  as  due  to  the  drier  climate  and  soil. 

Concerning  oil  from  olive  pits,  N.  Passerini  (>SVr/r.  Spcr.  Agr.  Ital.,  37  (1904), 
No.  7-8,  pp.  600-609). — The  data  reported  have  to  do  with  oil  from  the  pits  of  olives, 
especially  with  reference  to  its  injurious  effect  on  the  quality  of  olive  oil. 

The  nucleon  in  European  oysters,  E.  Cavazzani  (Zentbl.  Physiol.,  18  (1904), 
No.  21,  pp.  666-668). — Determinations  of  the  nucleon  (sarco-phosphoric  aeid)  in 
European  oysters  (Ostrea  edulis)  are  reported,  as  well  as  the  percentage  of  nitrogen 
and  phosphorus  in  the  nucleon.  Tin-  amount  of  nucleon  present  on  an  average 
was  0.3725  per  cent,  which  the  author  states  is  more  than  twice  the  quantity  found 
in  muscles,  kidneys,  ami  other  organs  of  mammalia.  The  results  are  discussed  in 
relation  to  the  occurrence  and  function  of  nucleon  in  plants. 

The  chemical  changes  of  meat  brought  about  by  mold,  I'.  \V.  Butjagin 
(Arch.  Hyg.,  52(1905),  No.  1,  pp.  1-21,  pin.  2). — The  author  reports  investigations 
on  the  changes  brought  about  in  meat  by  Penicillium  glaucum  and  Aspergillus  niger. 
It  was  found  that  the  growth  of  these  molds  caused  a  loss  in  dry  matter  and  nitrogen 
and  an  increase  in  the  amount  of  water-soluble  nitrogenous  bodies.  The  percentage 
amount  of  ether  extract  in  the  dry  matter  diminished,  especially  during  the  first 
month,  and  the  amount  of  extractives  was  markedly  increased,  while  the  alkalinity 
of  the  meat  increased  slowly,  being  greater  in  the  case  of  /'.  glaucum  than  in  the 
case  of  A.  niger.  By  the  growth  of  these  molds  a  gradually  increasing  amount  of 
volatile  acid  was  produced.  The  effect  on  the  production  of  other  bodies  is  also 
spoken  of,  the  general  conclusion  being  reached  that  the  Penicillium  studied  destroys 
the  constituents  of  meat  more  quickly  than  the  Aspergillus. 

Bad  results  which  attend  the  use  of  preserved  meat;  causes  and  ways  of 
preventing  them,  Unix  and  Moxiek  (Compl.  Rend.  Soc.  Biol.  [Paris'],  56  (1904), 
No.  8,  pp.  383-385). — Thorough  inspection  of  live  stock  is  insisted  upon  before  pres- 
ervation and  the  rejection  of  all  suspicious  animals. 

ANIMAL  PRODUCTION. 

Analyses  of  cattle  foods  and  miscellaneous  substances,  M.  E.  Jaffa  (Cali- 
fornia sin.  Ji/it.  1904,  PP-  49-53). — Analyses  are  reported  of  carob  beans,  Sesbaniu 
macrocarpa,  cactus  plant,  sesame  oil-cake  meal,  cotton-seed  oil-cake  meal,  milk, 
infant  foods,  and  condensed  milk,  as  well  as  a  number  of  determinations  of  the  fat 
in  cream  and  of  the  gluten  in  wheat.     Several  of  the  analyses  of  cattle  foods  follow: 

( Composition  of  cattle  foods. 


Kind  of  i I. 


Carob  dean 

Sesbania  macrocarpa 
Cactus  plant 


Water. 


Per  cent. 
19.81 
9.  23 

75. 01 


Protein. 


/'-  r  cent. 
15.22 
31.67 
1.74 


Ether 

extract. 


I'l  :    Ct  a! - 

1.37 

4.33 

.34 


Starch, 

sugar,  etc. 


/■<  r  a  nt- 

•  <  13.57 

37.94 

15.60 


Crude 

fi  ber. 


I'l  r  CI  ill. 

17. 42 
13.47 

3.90 


Ash. 


Per  cent. 
2.61 
3.33 
3.86 


a  Containing  24.51  per  cent  of  cane  sugar  and  11.59  per  cent  of  glucose. 
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Analyses  arc  also  reported  of  table  salt,  gypsum,  volcanic  ash,  and  magnesite.  as 
well  as  a  mineral  analysis  of  onion  chaff.  The  latter  contained  4.89  per  cent  water. 
7.89  per  cent  ash,  1.54  per  cent  nitrogen,  0.7l'  per  cent  phosphoric  arid,  0.14  per 
cent  potash  (actual),  and  4.34  per  cent  ether  extract.  In  the  author's  opinion  onion 
chaff  would  have  more  value  as  stall  litter  than  as  a  fertilizer. 

Licensed  commercial  feeding  stuffs,  1904,  F.  W.  Woll  and  G.  A.  Olson  (  Wis- 
consin Sta.  /»'"/.  lis,  pjt.  :,o). — Data  are  given  regarding  the  guaranteed  composition  of 
the  52  brands  of  feeding  stuffs  licensed  for  sale  in  Wisconsin  for  the  year  ending 
December  31,  19:i4,  as  well  as  the  results  of  analyses  of  a  number  of  samples  of 
licensed  feeding  stuffs,  unlicensed  feeding  stuffs,  feeds  not  subject  to  license,  and 
miscellaneous  feeds.  A  number  of  samples  of  unlicensed  feeding  stuffs  not  offered 
for  sale  in  the  State  were  also  analyzed.  The  feeding  stuffs  analyzed  included  ground 
linseed  cake,  oil  meal,  viscid  oil  meal,  cotton-seed  meal,  gluten  meals  and  feeds, 
hominy  feed,  mixed  corn  and  oat  feeds,  miscellaneous  dairy  feeds,  animal  meal  and 
similar  goods,  poultry  feeds,  rape  meal,  distillers'  grains,  mixed  and  proprietary 
feeds,  granulated  bone,  meat  meal  and  similar  products,  wheat  bran,  middlings,  red 
dog  flour,  cereal  oil  meal,  corn  distillers'  grains,  mustard-seed  cake,  rape-seed  cake, 
corn,  corn  meal,  oats  ( whole  and  ground) ,  barley,  ground  spelt,  dried  brewers' grains, 
ground  malt,  malt  sprouts,  mixed  feed,  cereal  middlings,  buckwheat  bran,  and  mil- 
ler's smut.     The  text  of  the  State  feeding-stuff  law  is  quoted. 

In  the  case  of  the  guaranteed  feeds  a  large  number  were  not  up  to  the  standard  in 
composition,  but  the  authors  believe  that  the  deficiencies  were,  as  a  rule,  perhaps 
unintentional  and  ■'came  from  a  lack  of  close  supervision  of  the  chemical  composi- 
tion of  the  output  of  the  lactone-,  rather  than  from  any  intention  to  deceive  the 
consumers.  In  other  cases,  as  for  instance  in  the  brands  of  the  oil  meals,  a  defi- 
ciency in  protein  was  always  accompanied  by  an  excess  of  fat  above  the  guaranty. 
In  this  case  the  buyer  was  not  necessarily  the  loser,  since  the  feeding  value  of  fat 
for  some  purposes  is  at  least  equal  to  that  of  protein,  but  feeds  of  this  class  are,  as  a 
general  rule,  purchased  for  the  sake  of  supplanting  farm-grown  crops  or  more  starchy 
mill-feeds  with  protein,  and  tin-  buyer  has,  at  any  rate,  a  right  to  obtain  the  feed 
which  the  jniaranty  of  the  dealer  of  the  feed  would  suggest,  and  not  one  equally 
good." 

Concentrated  feeding  stuffs  licensed  for  sale  in  Wisconsin,  1905,  F.  W.  Woll 
(  Wisconsin  Sta.  Bui.  120,  />/>.  8-5,  7-9). — A  list  is  given  of  the  feeding  stuffs  which 
are  licensed  for  -ale  in  the  State  in  1905,  together  with  their  guaranteed  protein  and 
fat  content,  and  the  text  of  the  State  feeding-stuff  law  is  quoted. 

Cacti  as  forage,  R.  II.  Forbes  and  W.  W.  Skinnei;  {Arizona  Sta.  Jij>t.  1904,  pp. 
496,  497). — Owing  to  the  local  interest  in  various  sorts  of  cacti  as  cattle  feeds,  the 
chemical  composition  of  a  number  of  such  plants  was  studied.  In  quoting  the  results 
the  analytical  data  have  been  recalculated  on  the  basis  of  fresh  material. 

Composition  of  cacti  used  as  cattle  feed. 


Cholla  (Opuntia  fulgida),  without  fruit.. 

Cholla,  trail '. 

Tasajo  |  0.  spinostor),  without  fruit 

Tasajo,  fruit 

Prickly  pear  i  0.  engh  manii),  stems 

Sicilian   spineless   cactus,  stems    (from 
University  grounds) 


Water. 


P<  i  cent. 
77.79 
79.  15 
74.54 
7s.  95 
77.21 

88.  '-'7 


Proteiu. 


I'i  i  Ct  nt. 
1.59 
L.37 
1.77 
I.  16 
0.89 

0.93 


Ether 

extract. 


Per  a  nt. 
0.34 
1.16 
0.49 
1.36 
0.39 

0.25 


NUf™leD-     Crude 
fiber. 


Pi  r  a  nt. 
1 1.  38 
12.44 
15.99 
10.  96 
14.71 

8.31 


/'<  r  a  ni. 
1.66 
3.00 
2.58 
4.50 
2.62 

1.38 


Ash. 


pi  i  a  lit. 
4.24 
2.58 
4.63 
2.78 
4.18 

2. 85 
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"The  ash  content  of  these  cacti  is  very  high,  comparing  with  Chat  of  saltbushes 
crown  in  ihi>  region,  and  accounting  for  the  purgative  effect  of  this  forage  upon 
cattle.  Theproteids  arc  distinctly  less  than  in  the  saltbushes.  but  the  carbohydrates, 
included  in  nitrogen-free  extract,  are  greater.  Very  interesting  are  the  high  per- 
centages of  ether  extract,  which  includes  fatty  substances,  found  in  the  fruit  of 
Opuntia  fulgida  and  0.  spinosior.  The  prepared  samples  are  perceptibly  oily  in  char- 
acter and  the  circumstance  suggests  a  reason  fur  the  readiness  with  which  cattle 
devour  the  fruit." 

Examination  of  beet  molasses  of  different  sorts.  T.  Dietrich  and  F.  Mach 
(Landw.  Vers.  Stat.,  CO  (1904).  No.  5-6.  i</>.  347-35")  I. — A  large  number  of  analyses 
are  reported  and  discussed.  On  an  average  the  molasses  contained  22  per  cent  water 
and  7s  per  cent  <  1  ry  matter.  The  author  calls  attention  to  the  low  total  and  proteid 
nitrogen  and  nitric  acid  content  of  the  samples,  the  total  nitrogen  being  on  an 
average  1.663  per  cent  of  the  fresh  material. 

Experiments  on  the  feeding  value  of  common  heather,  K.  Mi  ilkk  Ber. 
Physiol.  Lab.  Landw.  Inst.  Halle,  1903,  No.  17.  pp.  1-55). — The  experiments  repotted 
were  made  with  milch  cows  and  with  sheep,  the  digestibility  of  the  rations  and  the 
income  and  outgo  of  nitrogen  being  studied,  as  well  as  the  composition  of  heather. 
In  the  case  of  the  milch  cows  the  effect  of  the  ration  on  milk  production  was  also 
investigated.  The  author  concludes  that  the  use  of  heather  a- a  part  of  the  coarse 
fodder  of  the  ration  did  not  diminish  the  secretion  of  milk  or  appreciablj  change  its 
composition.  Neither  did  it  diminish  the  digestibility  of  the  ration  nor  affect  the 
general  well-being  of  the  animals. 

In  the  case  of  sheep  heather  was  fed  without  any  concentrated  feed.  The 
nitrogen-free  extract  and  pentosan  were  fairly  well  digested,  but  the  coefficients 
obtained  for  protein  and  fat  were  rather  low. 

Some  studies  were  made  to  learn  how  the  tannic  acid  in  the  heather  is  excreted. 
Tests  with  iron-chlorid  solution  showed  that  no  tannic  acid  was  present  in  the  feces. 
However,  the  urine,  especially  in  the  case  of  the  sheep,  gave  a  grayish  blue  precipi- 
tate which  was  regarded  as  more  characteristic  of  gallic  than  tannic  acid.  The 
results  of  the  investigation  as  a  whole  were  favorable  to  the  use  of  heather  a- a 
coarse  fodder  in  times  of  scarcity. 

A  new  fodder  plant.  Elodea  canadensis,  F.  R.  Feri.e  (Folding's  Landw.  Zlg., 
1904  '.  A".  15.  pp.  549-558). — The  author  reports  analytical  data  regarding  water 
weed  and  summarizes  information  on  its  composition  and  feeding  value,  which  led  to 
the  conclusion  that  this  plant  may  be  used  as  a  cattle  fed. 

Sugar  as  a  feeding  stuff  for  farm  animals,   F.   Curot  (Le  Sucre  J"/<*  Vali- 

mentation  des  animaux.     Paris:  L.  Laveur  \1904\  pp.384;  rev.  in  Jour.  Agr.  Prut., 

..  8    1904),  A'/.  48,  />■  715). — The  value  of  sugar  as  a  feeding  -tuff  is  discussed 

and  information  regarding  its  use  is  summarized,  the  volume  being  designed  to  meet 

the  needs  of  both  students  and  practical  feeders. 

The  quantitative  botanical  analysis  cf  feeding  stuffs,  A.  Maurizio  (  Landw. 
Vt  .  Stat.,  i.O  (1904),  A".  5-6,  pp.  359-370). — The  importance  of  a  quantitative 
botanical  analysis  of  feeding  stuffs  is  insisted  upon  and  the  value  of  a  microscope  in 
such  work  pointed  out. 

The  heating  or  fermentation  of  hay,  F.  W.  J.  Boekhodt  and  J.  J.  0.  de  Vkies 
•'./.  Batt.  „.  par.,  A  .1/,/..  1 .-  i  1904  I,  No.  /.'-.'./.  /./-.  675-681,  pi.  1  (.—Investigating 
the  reason  for  the  heating  or  fermentation  of  hay  in  stacks  or  barns,  the  authors 
found  that  the  temperature  in  the  interior  of  two  heated  stacks  was  85  and  96°, 
respectively.  The  dry  matter  of  normal  hay  contained  10.8  per  cent  protein,  2.0 
per  i-ent  fat.  l'.;.l'  per  cent  nitrogen-free  extract.  24.0  per  cent  pentosans.  31.6  per  cent 
crude  liber,  and  8.4  per  cent  ash.  The  dry  matter  of  heated  hay  had  the  following 
percentage  composition:  Protein  11.5  per  cent,  fat  3.1  per  cent,  nitrogen-free  extract 
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20.2  per  cent,  pentosans  20.6  per  cent,  crude  fiber  35.4  per  cent,  and  ash  9.2  per 
cent.  In  the  case  of  heated  hay  a  peculiar  aroma  and  an  acid  vapor  were  noted. 
Tests  showed  thai  tin-  acid  formed  was  formic  acid.  The  air  in  the  interior  of  the 
heated  stack  contained  more  carbon  dioxid  than  normal,  but  the  authors  do  not  feel 
certain  that  this  was  due  to  beating.  A  microscopical  examination  of  very  black 
heated  hay  showed  that  the  epidermis  cells  and  the  fibrovascular  bundles  were  not 
darkened.  In  the  case  of  the  other  cells  the  protoplasm  of  the  cells  was  darkened 
or  wholly  black,  while  the  cell  walls  were  not  darkened  more  than  could  be  accounted 
for  by  the  diffusion  of  the  cell  contents.  This,  in  their  opinion,  would  indicate  that 
the  heating  was  not  due  to  bacteria]  nr  enzymic  action. 

To  determine  whether  the  characteristics  of  heated  hay  could  be  produced  without 
bacteria  or  enzyms  sterilized  hay.  inclosed  in  a  metal  box,  was  heated  at  95  and  100' 
for  20  days.  Upon  examination  it  was  found  to  possess  the  characteristics  of  heated 
hay  and  analysis  snowed  that  it  resembled  the  natural  product  in  composition,  the 
dry  matter  containing  proportionally  less  nitrogen-free  extract  and  pentosans  and 
mi. re  protein,  fat,  crude  fiber,  and  ash  than  the  original  material.  Chemical  tests 
showed  the  presence  of  formic  acid  and  a  microscopical  examination  showed  that, 
as  regards  the  appearance  of  the  cells,  the  artificially  heated  hay  resembled  that 
heated  in  stacks.  The  investigations  as  a  whole  led  to  the  conclusion  that  micro- 
organisms are  not  the  immediate  cause  of  the  heating  of  hay,  but  that  it  is  due  to  a 
chemical  process. 

Experiments  on  the  assimilation  by  growing-  animals  of  the  calcium  and 
phosphoric  acid  of  different  calcium  phosphates,  Kohleb  {Ztschr.  Uniersuch. 
Nahr.  a.  Genussmtl.,  .  No.  11,  p.  683). — A  brief  note  en  a  paper  presented  at 

the  seventy-sixth  meeting  of  the  German  Naturalists  and  Physicians,  at  Breslau, 
September,  1904.  In  experiments  with  lambs  the  author  found  that  calcium  and 
phosphoric  acid  were  most  thoroughly  assimilated  in  the  form  ol  precipitated  calcium 
phosphate  which,  of  course,  is  a  mixture  of  tricalcium  and  dicalcium  phosphate. 
Bone  meal  with  the  gelatin  removed  and  calcined  bones  wen-  less  thoroughly  assim- 
ilated. Freshly  precipitated  tricalcium  phosphate  was  much  better  assimilated  than 
has  been  commonly  supposed. 

The  influence  of  alkalis  on  skeletal  growth,  II.  Abok  I  Arch.  IJhi/.<ioL  [Pfliiger], 
106  I  1904),  No.  1-2,  /'/».  •''/,  92). — A  preliminary  note  on  the  effect  of  sodium  and 
potassium  on  the  metabolism  of  calcium  and  formation  of  hone.  When  the  amount 
of  sodium  in  the  ration  was  much  diminished  aid  the  amount  of  calcium  much 
increased  the  ;_rains  in  calcium  and  bone  formation  were  less  than  normal,  although 
the  diet  contained  an  abundant  supply  of  calcium  and  phosphorus.  The  tests  were 
carried  on  with  calves. 

Experiments  on  the  influence  of  food  on  the  length  of  the  intestine,  E. 
Babak  [Zentbl.  Physiol.,  18  {1904),  No.  21,  /■/•.  662-666). — The  experiments  reported 
were  made  with  tadpoles  fed  different  sorts  of  food.  A  diet  of  both  animal  and  veg- 
etable fond  increased  the  length  of  the  intestine,  the  vegetable  food  most  markedly, 
and  an  excess  of  carl  ".hydrates  did  not  produce  such  an  effect.  The  author  concludes 
that  the  lengthening  is  largely  due  t..  chemical  rather  than  mechanical  stimulation, 
plant  protein  being  the  most  active  of  the  nutrients  studied. 

The  formation  of  sugar  from  protein,  II.  Ldthje  {Arch.  Physiol.  [Pfluger], 
106  {1904),  No.  8-4,  pp.  160-167). — In  a  polemical  article  on  the  formation  of  sugar 
from  protein,  the  author  reports  an  additional  experiment  in  support  of  his  contention 
that  such  formation  is  possible.  A  dog  with  the  pancreas  removed  was  fed  nutrose 
and  later  casein— i.  e.,  a  diet  practically  free  from  carbohydrates,  and  excreted  1,176 
trm.  of  sugar  in  the  experimental  period  which  covered  25  days.  Taking  into  account 
what  was  regarded  as  the  maximum  amount  of  preexisting  glycogen  supplied  by  the 
body  the  author  calculates  that  919  gm.  of  sugar  must  have  been  formed  from  the 
food. 
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The  importance  of  tissue  for  storing  water,  W.  Engels  (  Arch.  Exper.  Path.  U. 
Pharmakol,  51(1908),  No.  4-6,  p.  846;  abs.  in  Zentbl.  Physiol,  18  (1904),  No.  21,  p. 
677). — In  the  tests  reported,  which  were  made  with  dogs  deprived  of  water  and  others 
which  had  had  physiological  salt  solution  injected  into  the  tissues,  samples  of  t lie 
organs  wereweighed  before  and  after  drving.  It  was  found  that  two-thirds  of  the 
water  contained  in  the  body  was  present  in  the  muscular  tissue,  one-sixth  in  the  skin, 
and  one-sixth  in  the  remainder  of  the  body.  The  water  taken  up  by  the  muscles  is 
therefore  very  large  in  proportion  to  their  relation  to  total  body  weight.  Thesmallest 
proportion  of  water  was  taken  up  by  the  blood. 

Tho  universal  presence  of  erepsin  in  animal  tissues,  H.  M.  Vernon  (Jour. 
Physiol.,  32  (1904),  No.  I,  pp.  83-50). — According  to  the  author's  observations  the 
peptone-splitting  ferment  erepsin  is  present  in  all  animal  tissues,  the  kidney  contain- 
ing the  largest  amount  with  warm-blooded  animals,  the  proportion  being  greater  than 
in  the  intestinal  mucous  membrane.  The  pancreas,  spleen,  and  liver  ranked  next 
in  order.  The  tissues  of  mammals  were  found,  as  a  rule,  to  be  somewhat  richer  in 
ferment  than  those  of  the  pigeon,  and  those  of  warm-blooded  animals  distinctly 
richer  than  those  of  cold-blooded  animals. 

The  production  and  use  of  meat  in  Switzerland,  II.  Natek  (Forschungen  auf 
dem  Gebieteder  Landwirtschaft.  Festschrift  zur  Feier  des  Siebenzigsten  Geburtstages  von 
Prof.  Dr.  Adolf  Kraemer.  Frauenfeld:  ./.  Euber,  1902,  pp.  295-318;  rev.  in  Ztschr. 
Untersuch.  Nahr.  it.  Genussmtl. ,  8 (1904) ,  No.  I 2,  p)>.  740,  741).—  Statistical  -lata  are 
reported  and  discussed. 

The  feeding  and  management  of  live  stock,  T.  Shaw  (St.  Anthony  Park,  Minn.: 
Webb  Pub.  ('<>.,  2.  ed.,  pp.  99). — A  syllabus  of  :;<i  lectures,  covering  the  principles  of 
animal  feeding,  the  composition  and  nutritive  value  of  feeding  stuffs,  and  the  feeding 
and  management  of  farm  animals. 

Zootechny:  Sheep,  goats,  pigs,  P.  Difploth  (Zootechnie  des  Moutons,  <  hemes  et 
Pores.  Paris:  J.  B.  Bailliere&  Sons  [1904],  PP-  418,  figs.  90;  rev.  in  .lour.  Agr.  Prat., 
n.  ser.,  8  (1904),  No.  48,  p.  715). — Breeds,  feeding,  management,  diseases,  and  other 
topics  are  discussed,  a  large  amount  of  data  being  summarized.  The  present  volume 
is  similar  in  scope  to  the  treatise  on  cattle  by  the  same  author  previously  noted  (E.  S. 
R.,  15,  p.  995). 

Cattle,  swine,  and  goat  raising,  F.  Lassmann  |  Arb.  Pent.  Sek.  Landeskulturrates 
Konigr.  Bohmen,  1904,  No.  8,  pp.  93,  maps  5,  churl  /).— Various  problems  connected 
with  the  cattle,  swine,  and  goat  industry  are  discussed,  with  special  reference  to  the 
intelligent  development  of  these  industries,  and  attention  is  called  to  the"  work  of  the 
Bohemian  Government  in  this  direction.  An  appendix  contains  statistics  relative 
to  the  cattle  census  of  1890-1900. 

Steer  feeding,  T.  F.  McConnell  (Arizona  Sta.  Rpt.  1904,  pp.  483-488).— In  a  test 
covering  11  months  soiling  alfalfa  was  compared  with  using  this  crop  for  pasturage. 
The  steers  fed  by  soiling  were  given  some  alfalfa  hay  during  the  winter,  and  the  lot 
on  pasturage  were  given  a  little  foxtail  hay  during  December  and  January.  The 
total  gain  made  by  the  4  steers  fed  by  soiling  was  1,180  lbs.,  as  compared  with  1,765 
lbs.  made  by  the  4  steers  pastured  on  alfalfa.  The  fact  that  the  steers  made  model-. 
ate  gains  during  the  winter  when  fed  alfalfa  hay,  while  those  on  pasture  did  not  gain 
during  a  corresponding  period,  is  pointed  out.  A  pound  of  gain  required  23.8  lbs. 
of  alfalfa  hay,  and  the  gain  was  very  expensive,  $2.38  worth  of  hay  being  required  to 
produce  $1  worth  of  beef.  "  It  is  evident  that  so  far  as  these  results  can  indicate,  with 
anything  like  the  present  market  conditions  for  beef  and  hay,  the  feeding  of  hay  is  a 
ruinous  procedure  so  long  as  cattle  can  barely  subsist  on  pickings  during  the  time  of 
short  winter  pasture.  This  is  possible  in  the  mild  climate  of  the  Southwest  to  an 
extent  impossible  in  the  colder  regions  of  the  North,  where  hay  is  essential  for  carry- 
ing feeders  through." 
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In  u  test  of  alfalfa  alone  as  compared  with  alfalfa  supplemented  by  Egyptian  corn 
(heads  and  stalks),  barley  (grain  and  straw),  wheat  hay,  and  sorghum  hay  it  was 
found  that  4  steers  on  alfalfa  alone  gained  720  lbs.  in  7  months,  while  an  equal  num- 
ber fed  the  mixed  ration  gained  only  365  lbs.  The  alfalfa  was  used  as  a  soiling 
crop  and  as  hay.  The  author  notes  that  during  the  winter  when  hay  was  fed  the 
gains  on  the  alfalfa  ration  were  especially  marked. 

In  a  discussion  of  the  economy  of  soiling  as  compared  with  pasturage  it  is  stated 
that  5l)  lbs.  of  green  alfalfa  was  required  per  pound  of  gain  when  used  as  a  soiling 
crop  and  51'  lhs.  when  used  as  pasturage.  "These  tentative  figures,  obtained  with 
range  steers,  could  doubtless  be  improved  upon  with  tame  valley-bred  animals." 

A  test  of  calf  rations,  A.  L.  IIaecker  (Nebraska  Sta.  Bui.  87,  pp.  3-10,  figs.  3). — 
I'sing  3  lots  of  8  calves  each  the  relative  merits  of  linseed  meal,  corn  germ  oil  meal, 
and  corn  oil  for  supplementing  skim  milk  were  studied.  The  linseed  meal  and  the 
corn  germ  oil  meal  were  at  first  mixed  with  the  skim  milk  and  later  with  the  corn 
ami  oats,  which  formed  a  part  of  the  ration.  One-half  teaeupful  at  a  feed  was  the 
maximum  amount  given.  The  corn  oil  was  emulsified  with  skim  milk  by  churning 
4  or  5  minutes.  The  emulsion  would  last  for  ©nly  about  20  minutes,  which  was, 
however,  long  enough  for  the  purpose.  At  first  a  3  per  cent  mixture  was  used,  hut 
as  this  proved  laxative  the  amount  of  oil  was  reduced  to  2  per  cent.  The  grain  feed- 
ing generally  began  when  the  calves  were  6  weeks  old,  and  hay  or  grass  was  supplied 
at  all  times.  In  the  24  weeks  of  the  test  the  average  gain  on  linseed  meal  was  229 
lbs.  and  the  cost  of  a  pound  of  gain  4.r>  cts.  Similar  values  on  the  corn  germ  oil 
meal  were  237.37  lbs.  and  4.7  cts.,  and  on  corn  oil  224.12  lbs.  and  5.9  cts.  The 
author's  conclusions  follow: 

"  From  the  results  obtained  in  this  experiment  it  is  safe  to  say  that  linseed  meal 
is  not  only  an  excellent  food  for  replacing  butter  fat  in  skim  milk  for  calf  feeding, 
hut  also  an  economic  food  in  comparison  with  others. 

"Germ  oil  meal  gave  about  as  good  results  as  linseed  meal  and  may  he  recom- 
mended as  a  calf  food. 

"Corn  oil  in  this  test  proved  too  expensive  and  required  too  much  work  for  profit- 
able calf  rearing.  A  2  per  cent  oil  mixture  proved  rather  laxative  for  obtaining 
the  best  results. 

"  The  calves  fed  linseed  meal  and  germ  oil  meal  were  in  good  condition  at  the  end 
of  the  test. 

The  Africander  breed  of  cattle,  A.  C.  Macdonald  {Transvaal  Agr.  Jour.,  S 
(1904),  No.  9,  pp.  1-4)- — The  breed  known  as  Africander  cattle  is  described  and  their 
uses  for  draft  purposes  and  as  beef  and  dairy  animals  pointed  out.  The  author  calls 
attention  to  the  fact  that  although  little  attention  has  been  paid  to  their  milking 
qualities  many  of  the  cows  are  fair  milkers,  giving  milk  very  rich  in  butter  fat. 
Methods  for  improving  the  breed  are  suggested. 

Pasturing  sheep  on  weedy  ground,  T.  F.  McConnell  (Arizona  Sta.  Epf.  1904, 
p.  488). — During  the  year  a  flock  of  15  ewes  has  been  pastured  on  weedy  corners  and 
ditch  banks,  being  confined  by  a  portable  fence.  "They  were  effective  in  clearing 
up  weedy  places  and  checking  growth  of  vegetation  along  ditch  banks,  but  with  no 
profit  from  a  feeder's  point  of  view." 

Pig  breeding  in  Ireland  (Jour.  Dept.  Agr.  and  Tech.  Jnsfr.  Ireland,  5  (1904), 
Xo.  1,  pp.  75-86,  fig.  1) . — Pig  breeding,  feeding,  and  management  are  discussed,  with 
special  reference  to  the  methods  which  are  considered  in  Ireland  to  be  the  most 
successful . 

On  pig  breeding  and  bacon  curing,  J.  de  Mestre  (  Transvaal  Agr.  Jour.,  3  (1904), 
No.  !>,  pp.  10-12). — Pig  breeding  and  fattening  is  discussed  and  brief  directions  are 
given  for  slaughtering  and  dressing  and  for  curing  meat,  the  article  being  adapted  to 
the  needs  of  farmers  and  others  who  wish  to  prepare  pork  for  home  use. 
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Notes  on  the  feeding-  of  horses,  J.  Sabatier  {.Jour.  Agr.  Prat.,  n.  ser.,  9  (  1905), 
No.  /',  pp.  ii'i  116). — The  author  discusses  the  feeding  \al u»-  of  sugar  beets,  beet 
chips,  ami  o1  her  feeding  stuffs,  summarizing  the  results  of  his  own  experience  as  well 
as  thai  of  other  feeders. 

The  horse  in  Ireland  (.lour.  I>>[>t.  Agr.  and  Trclt.  Instr.  Ireland,  5  (1904),  No.  I, 
/>/!.  18-33, figs.  13). — The  need  of  improving  Irish  horses  is  insisted  upon  on  the 
basis  of  statistical  and  other  data  regarding  the  presenl  condition  of  the  local  horse- 
breeding  industry.  The  merits  .if  the  old  Irish  draft  horses  are  spoken  of,  and  it  is 
suggested  that  steps  be  taken  to  reestablish  this  breed,  which  only  a  few  years  ago 
was  quite  numerous. 

Poultry  keeping  as  an  industry  for  farmers  and  cottagers,  E.  Brown  i  Lon- 
don: Edward  Arnold,  1904,  5.  ed.,  pp.  VIII  205,  pi.  t,figs.  110).  — The  author  states 
thai  this  volume,  designed  as  a  handbook  for  poultry  raisers,  has  been  revised  and 
enlarged.  The  new  chapters  have  to  do  with  climate  and  soil  in  relation  to  poultry 
culture,  marketing  the  produce,  and  the  economics  of  poultry  keeping.  Chapters 
which  have  been  especially  enlarged  are,  among  others,  those  on  feeding,  fattening, 
housing,  duck  farming,  turkey  farming,  and  produi  tion  and  preservation  of  eggs. 

Poultry  feeding  and  proprietary  foods,  M.  E.  Jaffa  {California  Sin.  Bui.  164, 
])/>.  28,  fig.  1). — The  principles  of  feeding,  composition  and  digestibility  of  feeding 
stuffs,  and  related  questions  are  discussed  and  a  table  show  ing  the  composition  of  a 
number  of  poultry  feeds  is  given,  based  in  part  upon  analyses  made  at  the  station. 
Compounding  rations  is  spoken  of  at  length,  and  to  facilitate  the  calculation  of  the 
nutritive  value  of  the  ration  a  table  is  given  showing  the  amount  of  nutrients  sup- 
plied by  0.5  or  I  to  5  lbs.  of  a  considerable  number  of  poultry  feeds.  Sample  rations 
are  suggested.  Analyses  are  reported  of  .'!7  proprietary  or  coiidimeiital  poultry  feeds 
from  which  the  following  are  quoted: 

( 'omposition  of  poultry  feeds. 


Name  of  reed. 


Water. 

Protein. 

Fat. 

/'»  r  a  ///. 

/■«  /■  a  hi. 

/'( r  a  ill. 

L0.85 

17.20 

1 .  58 

10.00 

16.32 

1 .  75 

11.80 

15.54 

2.06 

3.68 

11.86 

1.55 

Carbohydrates. 
SLndh  '    Crude 


Calfalfa  ( alfalfa  meal) 

Shredded  clover 

('lever  meal  (sample  No.22) 

Clover  meal  (average  of  samples  No.  25 
and  No.  34) 


Pt  r  a  hi. 
36.  15 
45.  99 
32.  94 

13.57 


Pt  r  '■•  ill. 
26.27 
17.S4 
29.66 

32.50 


R  r  a  ill. 

7.  65 

8.  in 
8.00 

6.85 


The  bulletin  contains  a  list  of  experiment,  station  and  Department  of  Agriculture 
bulletins  on  poultry  and  poultry  management  which  are  available  for  distribution. 

Winter  egg  production,  11.  de  Cjurcy  (Jour.  Bd.  Agr.  [London],  11  (I'M/),  No. 
9,  pp.  529-533). — The  relation  of  breeds,  age,  housing,  feeding,  etc.,  to  the  winter 
production  of  eggs  is  discussed.  On  the  basis  of  numerous  experiments  the  author 
recommends  the  following  method  of  feeding  as  the  one  which  in  his  experience  has 
given  the  best  results:  In  the  morning,  when  the  fowls  come  from  the  roosting  house 
to  the  scratching  shed,  they  are  given  a  few  handfulsof  cracked  Indian  corn  scattered 
in  the  litter  and  about  1  1  o'clock  a  full  feed  of  mash  made  of  steamed  finely  cut  clo- 
ver hay,  barley  meal,  Indian  meal,  bran,  and  cut  green  bone  3:2:2:2:1,  mixed  to  a 
stiff  mash  with  skim  milk  a  few  hours  before  feeding.  At  midday  a  small  amount 
of  wheat  is  scattered  in  the  litter  in  the  scratching  shed  and  at  evening  the  hens  are 
fed  whole  grain  about  an  hour  before  roosting  time.  "It  is  advisable  to  feed  a 
variety  of  grains,  not  mixed  together,  but  one  on  each  evening;  wheat,  Indian  corn, 
oats,  barley,  and  sunflower  seeds  have  been  found  to  be  good  foods  for  promoting 
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winter  laying.  It  is  nut  necessary  that  the  manner  of  feeding  described  should  be 
accurately  followed  or  that  all  the  foods  named  should  be  used,  but  poultry  keepers 
should  endeavor  as  far  as  possible  to  feed  a  well-balanced  ration  consisting  of  those 
foods  which  are  necessary  for  keeping  the  body  in  health  and  in  good  condition  and 
for  the  formation  of  the  eggs  which  the  hens  are  expected  to  produce." 

The  export  poultry  trade,  ( i.  Br  i.dshaw  (  Agr.  Gaz.  Nt  w  Smith  Wales,  15  (  1904), 
Aon.  to,  pp.  !><;7-977;  12, pp.  1151-1166,  figs.  11).  —  Different  questions  connected  with 
the  Australian  poultry  trade  arc  discussed.  Dataaregiven  regarding  the  appearance 
and  quality  of  American  and  Russian  poultry  when  received  in  Australia,  and  also 
regarding  the  effect  of  methods  of  packing  on  the  appearance  of  poultry,  and  the 
changes  in  appearance  after  thawing  frozen  poultry.  Attention  is  particularly  called 
to  the  fact  that  the  Russian  ducks  received  are  phenomenally  fat,  the  actual  Mesh  on 
a  5-lh.  bird  weighing  15  oz.,  the  skeleton,  hone,  and  other  offal,  1  lb.  10  oz.,  and  the 
fat,  2  lbs.  8  oz. 

Turkey  raising  at  Wagga  Farm,  <i.  M.  McKeown  (  Agr.  Gaz.  New  South  Wales, 
15  (1904),  No.  J.',  pp.  1166-1170,  figs.  }).  —  Brief  statements  are  made  regarding 
turkey  raising  at  Wagga  Experimental  Farm,  the  rations  fed,  the  weight  of  birds 
when  marketed,  etc. 

Quail  culture  for  pleasure  and  profit,  Agnes  R.  Gakdinier  (Suburban  Life, 
n.  sir.,  9  i  1905),  No.  2,  pp.  14,  15,  30,  figs.  5). — The  construction  of  shelters  and  runs, 
hatching  eggs,  feeding  young  quails,  and  care  and  management  of  the  adult  birds  are 
discussed  on  the  basis  of  personal  experience. 

The  Feather's  practical  squab  book,  W.  E.  Rice  (  Washington:  Geo.  E.  Howard, 
1904,  pp.  112,  figs.  l'i). — The  first  part  of  this  pamphlet  consists  of  answers  to  ques- 
tions which  have  been  submitted  by  persons  interested  in  squab  raising.  A  variety 
of  subjects  are  discussed,  and  the  material  supplements  the  information  in  tliesecond 
part  which  is  a  reprint  of  Farmers'  Bulletin  177  of  the  Department  of  Agriculture 
(E.  S.  R.,  15,  p.  292). 

Ostrich  farming  in  Cape  Colony,  < ».  E.  G.  Evans  (Transvaal  Agr.  Jour.,  3 
(!!>"/),  No.  9,  j>)>.  5-9). — Statistics  are  given  regarding  the  Cape  Colony  ostrich 
industry  as  well  as  directions  for  handling  and  breeding  ostriches  and  plucking 
feathers.  Ostriches,  the  author  states,  do  well  on  grazing  lands,  but  particularly 
good  results  are  obtained  where  they  can  he  fed  upon  alfalfa,  an  acre  affording 
pasturage  for  5  birds.  Three  lbs.  of  alfalfa  hay  per  bird  per  day  is  sufficient,  it  is 
stated,  to  keep  them  fat  and  in  good  condition.  During  the  breeding  period  each 
pair  require  about  5  lbs.  of  corn  or  barley  with  some  green  fodder  and  an  abundant 
supply  of  crushed  bones  and  limestone. 
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Influence  of  the  mineral  constituents  of  forage  on  milk,  0.  Jensen  (Landw. 
Jahrb.  Schweiz,  is  (1904),  No.  10,  pp.  471-480;  Ami.  Agr.  Suisse,  6  (l!>ar>),  No.  3, 
/>/>.  125-135;  Ha.  Gen.  Lait,  4  (1905),  Nos.  12,  pp.  275-285;  13,  pp.  297-306).—  Con- 
siderahle  interest  has  been  aroused  in  Switzerland  concerning  the  effect  of  fertilizers 
on  the  quality  of  Emmenthal  cheese.  When  fertilizers,  especially  liquid  manures, 
have  been  applied  to  pastures  in  such  a  manner  as  to  prevent  any  of  the  material 
from  becoming  adherent  to  the  grass  and  hence  ingested  directly  by  cows  the  problem, 
according  to  the  author,  involves  three  principal  questions:  (1  I  The  influence  exerted 
by  different,  methods  of  fertilizing  pastures  upon  the  botanical  and  chemical  compo- 
sition of  the  grass;  (2)  the  influence  exerted  by  grass  of  different  composition  upon 
the  milk;  and  (3)  the  influence  exerted  by  milks  of  different  composition  upon  the 
cheese.  The  first  question  has  been  discussed  by  Liechti  (see  p.  969)  and  the  second 
has  been  the  subject  of  the  author's  investigations  reported  in  this  article. 
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Three  experimental  groups  of  3  cows  each  and  two  similar  control  groups  were 
used  in  experiments  in  which  the  effects  of  the  following  salts  in  the  daily  doses  indi- 
cated were  studied:  Lactate  of  iron,  12  gin.;  calcium  sulphate,  100  gm. ;  disodium 
phosphate,  100 gm. ;  dicalcium  phosphate,  L50  gm. ;  dimagnesium  phosphate,  125  gm. ; 
potassium  chlorid,  80  gin.;  sodium  chlorid,  LOO  gm.  (in  addition  to  50  gm.  allowed 
all  animals);  and  potassium  nitrate,  75  gm.  With  the  exception  of  potassium  nitrate 
no  influence  was  exerted  by  these  salts  on  the  health  of  the  animals,  the  yield  and 
composition  of  the  milk,  nor  on  the  coagulability  of  the  milk  with  rennet.  Potas- 
sium nitrate  was  detected  in  the  milk  6  hours  after  ingestion  but  not  after  18  hours. 

The  influence  of  mineral  elements  in  organic  combination  was  studied  in  one  experi- 
ment. By  replacing  10  kg.  of  hay  with  40  kg.  <  if  1  teets  the  lime  content  of  the  original 
ration  was  reduced  one-half.  Chlorids  and  alkalis  were  increased  and  phosphoric 
acid  and  alkaline  earths  were  diminished.  Analyses  showed  only  slight  variations 
in  the  ash  constituents  of  the  milk  from  cows  fed  the  two  rations,  and  these  differ- 
ences, which  were  believed  to  lie  within  the  limits  of  experimental  error,  bore  no 
relation  to  the  feeding.  Neither  did  the  mineral  constituents  in  the  food  exert  any 
appreciable  influence  on  the  proteids.  The  experiment  is  believed  to  show  very 
clearly  that  the  composition  of  milk  is  scarcely  modified  by  feeding. 

Incidentally,  a  comparison  was  made  of  the  digestible  protein  and  fat  in  the  food 
and  the  protein  and  fat  in  the  milk.  When  a  portion  of  the  hay  was  replaced  by 
beets  the  protein  in  the  milk  exceeded  that  in  the  food,  and  as  the  animals  were  not 
losing  weight  at  the  time  the  source  of  the  additional  protein  was  apparently  the 
amids  usually  classed  with  the  carbohydrates.  The  fat  in  the  milk  through  the 
entire  experiment  exceeded  by  5  times  the  digestible  fat  in  the  food  and  evidently 
came  in  part  from  the  carbohydrates. 

The  Reichert-Meissl  number  of  the  milk  fat  was  increased  by  feeding  beets. 

The  experiments  are  believed  to  show  that  if  modifications  in  the  food  of  cows  can 
affect  the  quality  of  Emmenthal  cheese  this  influence  must  be  due  to  modifications 
in  the  milk  fat,  which  it  is  the  author's  intention  to  study  later. 

The  effect  of  silage  on  the  acidity  of  milk,  B.  B.  Turner  and  0.  L.  Beach 
(Connecticut  Storrs  Sta.  Ii/it.  1904,  pp.  150,  151). — When  a  silage  ration  was  discon- 
tinued there  was  a  slight  increase  in  the  acidity  of  the  milk  of  2  cows;  the  difference, 
however,  was  much  less  than  variations  found  among  individual  animals. 

Demonstration  experiments  on  the  feeding  of  dairy  cows,  conducted  at 
the  expense  and  under  the  supervision  of  the  government  during  the  win- 
ter of  1903-4  (Bui.  Ayr.  [Brussels],  20  (1904),  No.  6,  pp.  1077-1211).— This  is  a 
detailed  report  of  experiments  carried  out  in  the  different  provinces  of  Belgium  in 
the  same  manner  as  in  previous  years  (  E.  S.  R.,  15,  p.  S09).  The  results  of  the  indi- 
vidual experiments  are  summarized,  hut  no  general  conclusions  are  drawn  from  the 
work  as  a  whole. 

The  method  of  feeding  according  to  the  use  made  of  the  milk,  O.  Johan- 
Olsex  (Tidsskr.  Norske  Landbr.,  11  (1904),  No.  9,  />/>.  369-407). — The  paper  discusses 
the  influence  of  different  foods  on  the  quality  of  the  milk,  especially  for  the  manu- 
facture of  cheese  and  condensed  milk.  Care  in  feeding  roots,  distillery  and  brewery 
refuse,  and  silage  is  urged. — f.  w.  woll. 

The  Fjord  group  system  of  experimentation  with  milch  cows,  F.  Friis 
(Ber.  K.  Yet.  Landbohbjskoles  Lab.  Landokon.  Forsog.  [Copenhagen],  55  [1904],  pp. 
105-123). — A  reply  to  criticisms  on  the  system  of  group  experiments  with  dairy 
cows,  originating  with  the  late  N.J.  Fjord,  of  the  Copenhagen  Experiment  Station, 
and  adopted  in  the  Danish  cooperative  cow-feeding  experiments. — f.  w.  woll. 

Use  of  oil  cakes  in  the  feeding  of  dairy  cows,  R.  Gouin  (Indus.  Lait.  [Paris], 
30  (1905),  No.  o,  pp.  02-64). — This  is  a  brief  discussion  of  the  value  and  relative  cost 
of  different  oil  cakes. 
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Experiment  on  the  most  suitable  nutritive  ratio  for  milch  cows,  W.  Thiexe- 
\i  w\  (  FuMing's  Landw.  Ztg. ,54  I  1905  I,  Nos.  /,  />/>.  !■'■  22;  .',  /</<.  51  55  |. — fnan  experi- 
ment with  2  rows,  covering  5  periods  of  15  days  each,  nutritive  ratios  of  1:7.34, 
1:8.10,  and  1:8.23  were  compared  with  a  ratio  of  I  :<>.r>.  The  results  show  that  a 
diminution  in  the  quantity  of  protein  fed  with  a  corresponding  increase  in  the  quan- 
tity of  carbohydrates   produced   a  decrease  in  the  yield  of  milk.      The  percentages  of 

fat  and  protein  in  the  milk  were  also  somewhat  decreased.  Variations  in  the  pro- 
tein ami  fat  in  the  milk  were  always  in  the  same  direction.  The  live  weight  of  the 
animals  was  increased  by  a  slight  widening  of  the  nutritive  ratio,  but  considerably 
decreased  by  a  still  greater  widening  of  the  ratio.  From  a  practical  standpoint  it  is 
considered  questionable  if  the  ratio  can  he  widened  beyond  1:7. .'54  without  unfavor- 
able  results.     A  ratio  of  L:8.10  is  believed  to  he  unprofitable. 

A  comparison  of  feeding  standards  for  dairy  cattle,  Linckh  i  Fuhling' s Landw. 
Ztg.,  54  {1905),  Nos.  3,  pp.  73-83;  4,  />/>■  120-132;  5,  pp.  159-172).—  This  is  a  some- 
what detailed  presentation  and  discussion  of  the  relative  merits  of  the  feeding 
standards  of  Lehmann,  Kuhn,  Marcker,  Pott,  and  Stutzer  for  dairy  animals. 

Feeding  standards,  A.  Sti  tzer  i  FuMing's  Landw.  Ztg.,  54  I  1905  I,  No.  :,  pp.  225- 
232 ).  -This  is  a  discussion  of  feeding  standards  with  especial  reference  to  Mime  of  the 
conclusions  drawn  by  Linckh. 

The  Danish  food  units  and  the  control  associations,  Kaiser  {Milch  Ztg.,  34 
|  1905  I,  Nos.  1,  pp.  3-5;  .'.  pp.  /•<,  V>;  3,  pp.  27-29). — This  includes  a  discussion  of  the 
system  of  units  used  in  Denmark  to  indicate  the  relative  feeding  value  of  different 
materials,  a  summary  of  the  results  obtained  in  the  feeding  experiments  which  have 
been  in  progress  for  a  series  of  years,  and  remarks  on  the  application  of  Danish 
methods  to  German  conditions. 

Skim  milk  for  milch  cows,  C.  L.  Beach  and  A.  B.  Clark  {Connecticut  Starrs 
Sta.  Rpt.  1904,  pp-  148,  149). — The  experience at  the  station  has  been  unfavorable  to 
the  utilization  of  skim  milk  as  a  food  for  cows.  Only  4  out  of  24  cows  could  be 
induced  to  drink  it,  although  various  expedients,  such  as  placing  grain  in  the  milk, 
were  employed.  A  comparison  was  made  of  the  production  of  3  cows  fed  skim  milk 
and  '.I  cows  fed  grain.  It  is  estimated  that  the  substitution  of  2,016  His.  of  skim  milk 
for  252  Ihs.  of  grain  resulted  in  a  saving  of  $3.82. 

Yield  of  front  and  rear  udder  of  the  cow,  C.  L.  Beach  and  A.  B.  Clark  ( Con- 
necticut  Storrs  Sta.  Rpt.  1904,  pp-  131-134,  figs.  3). — Records  of  15  cows  milked  twice 
and  of  15  cows  milked  once  are  reported.  In  the  first  instance,  42.3  per  cent  of  the 
total  yield  was  produced  by  the  front  <piartersand  57.7  per  cent  by  the  rear  quarters. 
En  the  second  instance  38.8  and  61.2  per  cent  were  produced  by  the  front  and  rear 
quarters,  respectively.  Brief  notes  are  given  on  the  development  of  the  udder  in 
relation  to  the  capacity  for  milk  secretion,  hut  the  observations  recorded  are  consid- 
ered too  few  to  justify  the  comparison  of  the  milk  yield  with  types  of  udders. 

The  milk  yield  of  quarters  on  same  side  of  udder,  C.  1,.  Beach  (  Connecticut 
Storrs  Sin.  Rpt.  1901,  pp.  135-137). — In  an  experiment  with  5  cows  the  different 
quarters  of  the  udder  were  milked  in  succession,  the  order  being  varied  in  different 
milkings.  It  is  stated  that  if  the  quarters  on  the  same  side  of  the  udder  can  draw 
milk  from  each  other,  then  either  quarter  on  the  same  side  should  give  more  milk 
when  milked  first  than  when  milked  last,  hut  this  was  not  found  to  he  the  case. 
The  percentage  of  the  total  milk  obtained  from  the  quarter  milked  first  was  25.9  per 
cent,  from  the  quarter  milked  second  26.4  per  cent,  from  the  quarter  milked  third 
24.6  per  cent,  and  from  the  quarter  milked  last  23.1  percent.  As  the  yield  from 
each  quarter  enters  into  each  average  the  differences  are  attributed  to  the  order  in 
which  the  quarters  were  milked. 

Methods  of  milking,  F.  G.  K.KAUSS  I  Hawaii  Sta.  Bui.  8,  />/>.  15,  figs.  5). — The 
Hegelund  or  manipulation  method  of  milking  was  tested  with  2  cow  s  during  :>  10-day 
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periods.  The  records  of  1  cow  showed  a  total  yield  of  474. HI  ll>s.  of  milk  and  20.38 
ll>s.  of  fat  from  the  regular  milking  and  21.23  ll>s.  of  milk  and  1.821  lbs.  of  fat  from 
the  after  milking.  The  percentages  of  fat  in  the  2  portions  of  milk  were  4.29  and 
The  records  of  the  other  row  showed  a  total  yield  of  661.12  lbs.  of  milk  and 
6  lbs.  of  fat  from  the  regular  milking  and  21.36  lbs.  of  milk  and  1.36  ll>s.  of  fat 
from  the  after  milking,  the  fat  content  of  the  2  portions  of  milk  being  3.58  and  7.82 
percent  The  average  daily  yield  of  milk  of  the  2  cows  was,  therefore,  increased 
1.21  per  rent  and  the  yield  of  butter  fat  7  ]>er  rent. 

It  is  estimated  that  by  the  use  of  the  manipulation  method  the  annual  income 
from  the  average  dairy  cow  could  be  increased  $10,  or  that  10  cows  could  he  made  to 
produce  as  much  as  11  cows  by  the  ordinary  method  of  milking.  As  the  regular 
milking  was  done  very  thoroughly  it  is  believed  that  the  experiments  show  only 
minimum  results  obtained  by  the  manipulation  method.  A  description  of  the  Hege- 
lund  method  of  milking  is  taken  from  Wisconsin  Station  Bulletin  96. 

Methods  of  controlling  contamination  of  milk  during  milking,  A.  L. 
Haecker  and  C.  W.  Mklick,  i  Nebraska  Sta.  But.  87,  pp.  11-17, figs.  4). — Petri  dishes 
were  exposed  under  udders  which  had  been  1 1 1  sponged  with  water,  (2)  sponged  with 
5  per  cent  carbolic-acid  solution,  (3)  smeared  with  vaseline,  and  (4)  merely  brushed 
with  the  hand.  The  motions  of  milking  were  gone  through  with,  although  no  milk 
was  drawn.  When  the  exposures  were  made  in  the  stable  the  number  of  colonies 
which  developed  in  the  petri  dishes  exposed  under  udders  treated  with  carbolic-acid 
solution  was  344,  under  udders  treated  with  vaseline  346,  under  udders  treated  with 
water  4^:).  and  under  udders  not  treated  20,500.  When  the  exposures  were  made  in 
the  pasture  the  corresponding  numbers  were  86,  92,  120,  and  310.  In  stables  having 
cement  floors  the  air  contained  a  smaller  number  of  bacteria  than  in  stables  having 
wooden  floors.  The  use  of  bedding  increased  the  number  of  bacteria  in  the  air.  in 
all  some 200  petri  dishes  were  exposed. 

<  »n  account  of  cheapness  and  convenience  and  its  almost  equal  efficiency,  sponging 
the  udder  with  water  is  recommended  for  general  use.  In  summer  when  the  cows 
are  stabled  only  during  milking  it  is  considered  better  to  dispense  with  bedding. 
Milking  outof  doors  in  clean  yards  or  pastures  is  preferable  to  milking  in  stables 
even  when  these  are  kept  in  the  best  condition. 

Test  of  cows  for  advanced  registration,  G.  L.  Beach  and  F.  L.  Comins  {Con- 
necticut Storrs  Sta.  Rpt.  1904,  pp-  141-146,  figs.  8).— Tests  of  3  cows  owned  by  the 
Connecticut  Agricultural  College  are  reported. 

Calculating  the  weight  of  cows  from  measurements,  M.  Matievib  i  Oesterr. 
Molk.  Ztg.,  11  I  1904  ■  No.  19,  pp.  261-263,  figs.  2). — Methods  applicable  to  cattle  and 
also  to  sheep,  pigs,  and  horses  are  discussed. 

Improvement  of  the  breeds  of  milch  sheep  of  Roquefort,  E.  Makre  (  Indus. 
Laii.  [Paris\,30  1906  .  No.  7,  pp.  74-76). — The  special  characteristics  desirable  in 
breeds  ofsheep  used  for  dairy  purposes  are  mentioned  and  the  improvement  of  such 
breeds,  especially  by  selection,  is  briefly  discussed. 

Goats'  milk  in  winter,  H.  Ruegg  Landw.  Jahrb.  Schweiz,  18{  1904  .  No.  1".  pp. 
481-490). — The  possibility  of  breeding  goats  ao  as  to  have  fresh  milk  at  other  seasons 
of  the  year  than  in  the  spring  was  tested  in  experiments  from  J.896  to  J.903  with 
favorable  result.-. 

Practical  manual  of  dairying,  E.  Tosi  [Rev.  in  /.'•'.  Gen.  Lait,  i  <  1905),  No.  7, 
pp.  164,  165). — This  is  .-aid  to  lie  a  well-written  manual  covering  in  a  practical  man- 
ner the  different  phases  of  the  dairy  industry. 

A  study  in  milk  secretion,  ( '.  L.  Bkacb  '  Connecticut  Storrs  Sta.  Rpt.  1904,  pp. 
138-140).  —  Eight  cows  were  milked  twice  a  day  (5:15  a.  m.  ami  4:45  ]>.  in.)  during 
2  periods  and  3  time.-  a  day  |  5:15  and  11a.  m.  and  4:45  p.  m.  I  during  an  intervening 
period  of  5  .lays.  When  milked  3  times  a  day  the  average  daily  yield  of  milk  was 
increase'!  3  lbs,  or  1  ■',.'<  pel  cent,  and  the  yield  of  butter  fat  0.15  lb.  or  14.1  per  cent. 
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The  nervous  condition  of  the  row.--  at  11  o'clock,  due  to  this  unusual  hour  of  milking, 

is  believed  to  be  resj Bible  for  an  increase  in  the  secretion  of  milk  at  that  time. 

No  single  theory  of  milk  secretion  yet  advanced  is  believed  by  the  author  to  be 
entirely  satisfactory. 

Variations  in  the  composition  of  the  milk  of  domestic  animals,  K.  Storch 
i  TierarzU.  ZentbL,  32  {1904);  abs.  in  Rev.  Gen.  Lait,  4  1904  ,  No.  6,  pp.  139-141). — 
Data  are  given  on  the  composition  of  human  milk  and  the  milk  of  the  cow,  mare, 
ass,  goat,  and  sheep.  Variations  in  the  percentages  of  the  different  constituents,  such 
as  fat,  proteids,  and  phosphates  are  discussed  and  mention  is  made  of  some  investi- 
gations of  the  author  showing  that  the  chemical  reaction  of  milk  is  independent  of 
the  food.  Variations  are  believed  to  exist  in  the  nature  of  the  different  constituents 
of  milk  depending  upon  the  species  of  the  animal. 

Causes  of  variation  in  the  butter-fat  percentages  and  weight  of  milk  and 
cream,  <  i.  S.  Thomson  I  Queensland  Agr.  Jour.,  15  I  1904  I,  No*.  3,  pp.  626-633;  4,  pp. 
675-679).-  Causes  affecting  the  yield  and  composition  of  milk  and  cream,  such  as 
breed  of  cows,  methods  of  feeding,  milking,  conditions  of  separation,  etc,  are  dis- 
cussed and  experimental  data  showing  the  losses  of  fat  in  buttermilk  in  relation  to 
aridity  of  cream,  the  fat  content  of  cream,  the  distance  of  shipping,  and  time  of 
delivery,  the  use  of  preservatives  in  milk  and  cream,  etc.,  are  reported. 

The  chemical  composition  of  cows'  milk  in  Lombardy  with  reference  to 
the  milk  regulations  of  Milan.  <>.  IJillitz  [Milchw.  Zentbl.,  1  [1905),  No.  3,  pp. 
113-122). — During  the  10  year-  from  L892  to  1902  analyses  were  made  of  187,610 
samples  of  milk  comingfrom  20,813  cows.  Monthly  averages  for  the  10  years  are 
reported  and  some  data  are  also  given  on  variations.  The  average  composition  of 
the  samples  was  as  follows:  Specific  gravity  1.0315,  fat  3.55  per  cent,  solids-not-fat 
8.81  percent,  and  total  solids  12.36  percent  The  new  milk  regulations  of  the  city 
of  Milan  require  a  content  of  total  solids  of  12  per  cent.  :;  per  cent  fat  and  9  per  cent 
solids-not-fat,  which  is  somewhat  higher  than  the  average  composition  of  market 
milk  in  that  city. 

[Composition  of  milk  in  Porto  Rico],  R.  del  Yai.i.k  |  Office  Health,  Charities,  and 
Correction  [Porto  Rico],  Bui.  5,  /■/'.  32). — A  preliminary  report  is  made  upon  a  study 
of  the  composition  of  the  milk  of  cows  fed  on  different  native  grasses,  the  results 
being  considered  as  indicating  that  the  influence  exerted  by  the  kind  of  food  u.-ed 
has  not  the  importance  generally  attributed  to  it.  Varying  percentages  of  water 
were  added  to  milk  and  different  quantities  of  cream  were  removed  from  other  sam- 
ples ami  analyses  were  made  of  the  resulting  products  for  the  purpose  of  using  the 
data  obtained  in  connection  with  milk  inspection. 

Contribution  to  the  study  of  slowly  creaming  milks,  L.  Mabcas  -  /;»/.  A>/r. 
[Brussels'],  20  I  1904  .  No.  6,  pp.  1221-1230). — This  is  a  continuation  of  earlier  studies 
E.  S.  1;..  15,  )'.  81 1  I  of  a  type  of  milk  in  which  the  cream  rises  very  slowly.  Cen- 
trifugal separation  of  tat  in  such  milk  was  found  to  he  less  complete  even  when  the 
-peed  of  the  separator  was  greatly  increased  or  when  the  milk  remained  longer  in 
the  bowl,  but  was  [practically  equal  to  that  of  ordinary  milk  when  the  temperature 
wa-  raised  to  about  60°  C.  It  is  believed  that  in  separating  a  temperature  of  40c  to 
45°  is  better  than  the  generally  recommended  one  of  35°.  Unpasteurized  cream 
from  slowly  creaming  milk  ripened  slower,  reqnired  a  longer  time  to  chum,  showed 
a  higher  percentage  of  fat  in  the  buttermilk,  and  produced  butter  of  inferior  quality 
as  compared  with  ordinary  cream. 

Have  the  fat  globules  of  milk  a  proteid  membrane?  A.  A.  Bonnema  i  Pharm. 
WeeiM.,  1904,  No.  39;  abs.  in  Milchw.  Z.uiU.,  i  (1905),  No.  1,  pp.  26-32). — A  discus- 
sion of  this  question,  which  is  answered  in  the  negative. 

The  effect  of  different  temperatures  in  determining  the  species  of  bacteria 
which  grow  in  milk,  II.  \Y.  Conn  and  W.  M.  Estkn  i  Connecticut  Starrs  Sta.  RpL 
1904,  PP-  27S&  .  —  Descriptions  are  given  of  9  groups  or  type.-  of  bacteria  in  milk  and 


1014  EXPERIMENT    STATION    RECORD. 

experiments  concerning  the  relative  development  of  these  types  in  market,  milk  at 
temperatures  ranging  from  1  to  37°  C.  are  reported  in  detail.  Some  general  conclu- 
sions are  drawn  from  the  results  of  the  present  and  earlier  investigations  (E.  S.  R., 
15,  p.  909). 

The  development  of  different  types  of  bacteria  in  ordinary  market  milk  is  believed 
to  be  closely  associated  with  temperature.  The  initial  period,  in  which  there  is  no 
increase  in  the  total  number  of  bacteria,  is  very  short  when  the  milk  is  kept  at  37° 
('.,  but  may  be  6  to  8  days  when  the  milk  is  kept  at  1°.  Following  this  period  the 
bacterial  content  of  the  milk  shows  great  diversity,  depending  upon  the  temperature. 

At  20°  the  ordinary  lactic-acid  bacteria  develop  rapidly  and  at  the  end  of  about 
40  hours,  when  the  milk  becomes  curdled,  Bacillus  acidi  lactici  constitutes  commonly 
over  90  per  cent  of  the  total  number  of  bacteria.  At  this  temperature  other  species 
are  almost  completely  held  in  check  by  the  lactic-acid  bacteria. 

At  37°  the  results  are  quite  different.  B.  lords  aerogenes  commonly  predominates 
over  B.  acidi  lactici.     1>.  colt  communis  when  present  also  grows  rapidly. 

At  10°  all  types  of  bacteria  develop  somewhat  uniformly  after  the  first  2  or  3  days, 
none  of  the  lactic-acid  types  being  favored.  Neutral  bacteria  usually  grow  rapidly 
and  liquefiers  often  become  abundant.  This  temperature  is  not  so  favorable  for  the 
development  of  the  lactic-acid  bacteria  as  20°.  As  the  growth  of  other  species  of 
bacteria  at  this  temperature  is  less  retarded,  the  wholesomeness  of  the  milk  is  more 
under  suspicion.  Except  as  regards  the  rapidity  of  bacterial  growth  there  is  but 
little  difference  between  10°  and  1°. 

"Milk  is  nut  necessarily  wholesome  because  it  is  sweet,  especially  if  it  has  been 
kept  at  low  temperatures.  At  the  temperature  of  an  ice  chest  milk  may  remain 
sweet  for  a  long  time  and  yet  contain  enormous  numbers  of  bacteria,  among  which 
are  species  more  likely  to  be  unwholesome  than  those  that  develop  at  20°.  From 
this  standpoint  the  suggestion  arises  that  instances  of  ice-cream  poisoning  are  per- 
haps due  to  the  preservation  of  cream  for  several  days  at  a  low  temperature,  such 
treatment  keeping  the  milk  sweet,  but  favoring  the  development  of  species  of  bac- 
teria that  are,  at  higher  temperatures,  checked  by  the  lactic  organisms." 

The  so-called  "  germicidal  property"  of  milk,  \V.  A.  Stocking,  Jr.  {<  'onnecti- 
cut  Shurs  sin.  h'/ii.  1904, pp.  89-106). — Experimental  work  is  reported  and  conclusions 
are  drawn  which  coincide  with  those  previously  noted  (E.  S.  R.,  15,  p.  185).  It  is 
believed  that  "the  decrease  in  the  numbers  of  bacteria  during  the  first  few  hours  is 
not  the  result  of  any  'germicidal  condition  or  property'  possessed  by  the  milk,  but 
simply  of  the  natural  dropping  out  of  those  species  which  do  not  rind  the  milk  a 
suitable  medium  in  which  to  develop."  Typical  lactic-acid  bacteria  are  stated  to 
multiply  continuously  from  the  outset. 

Associative  action  of  bacteria  on  the  souring  of  milk,  C.  E.  Marshall 
{Science,  v.  sit.,  ;//  {1905),  No.  535,  p.  492)- — A  proteolytic  bacillus  isolated  from 
milk  but  not  yet  described,  when  associated  with  Bacillus  acidi  lactici  increased  the 
acidity  and  hastened  the  curdling  of  milk  over  lactic-acid  bacteria  alone.  The  lactic- 
acid  bacteria  developed  more  rapidly  when  associated  with  the  proteolytic  bacteria 
than  when  grown  in  pure  cultures.  The  products  of  the  proteolytic  bacteria  exerted 
the  same  influence  as  the  presence  of  the  living  organism.  A  detailed  account  of  the 
work,  including  a  description  of  the  proteolytic  bacillus,  is  to  be  published  soon. 

On  the  formation  of  volatile  alkaloids  in  sterilized  skim  milk  by  Bacillus 
nobilis  and  the  occurrence  of  such  compounds  in  Emmenthal  cheese, 
L.  Adametz  and  T.  Chszaszcz  {Oestevr.  Mull:.  //;/.,  12  (1905),  Nos.  3,  pp.  35,  36;  4, 
pp.  50,  51;  5,  pp.  62,  63). — From  skim-milk  cultures  of  Bacillus  nobilis  22  months  old 
the  authors  isolated  a  white,  crystalline,  odoriferous  substance  which  proved  to  be  a 
volatile  alkaloid  easily  soluble  in  alcohol,  ether,  and  dilute  acids,  difficultly  soluble 
in  water  at  ordinary  temperature,  and  insoluble  in  concentrated  sodium  and  potas- 
sium hydroxids.     A  molecular  rearrangement  was  brought  about  by  the  use  of 
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ammonia.  Phosphomolybdic  acid  produced  a  canary-yellow  precipitate;  phospho- 
tungstic  acid  a  white  precipitate  soluble  in  an  excess  of  the  reagent;  mercuric  potas- 
sium iodid  a  sulphur-yellow  precipitate  consisting  of  long  needles;  and  gold  chlorid 
a  lemon-yellow  precipitate  from  which  metallic  gold  separated  after  a  short  interval. 
No  precipitate  was  produced  by  platinum  chlorid  and  tannin.  A  concentrated  solu- 
tion of  picric  acid  produced  a  precipitate  consisting  of  cylindrical  crystals  soluble  on 
the  addition  of  water.  From  oxalic-acid  solutions  the  alkaloid  passed  over  in  the 
first  portion  of  the  distillate.  Further  investigations  are  to  be  made  concerning 
the  chemical  nature  and  physiological  action  of  this  alkaloid,  to  which  the  name 
tyrothrixin  is  given  on  account  of  its  production  by  bacteria  of  the  Tyrothrix  group. 
From  an  Emmenthal  cheese  lj  years  old  a  substance  similar  to,  if  not  identical  with, 
the  alkaloid  from  the  skim  milk  was  obtained. 

The  catalase  of  milk,  E.  Reiss  (Ztschr.  Klin.  Med.  [Berlin],  56  (  1905),  pp.  1-1  J; 
abs.  in  Bui.  Inst.  Pasteur,  3  (  1905),  No.  5,  p.  208). — Catalase  adheres  to  the  fat  glob- 
ules in  milk  and  maybe  separated  from  cream  by  washing  with,  water  or  physio- 
logical salt  solution.  If  milk  is  agitated  with  infusorial  earth  the  greater  part  of  the 
catalase  is  found  in  the  earth,  only  a  small  portion  being  found  in  the  cream  and 
still  less  in  the  milk  plasma  in  which  the  catalase  is  insoluble. 

Contribution  to  the  question  of  the  influence  of  high  temperatures  on  tuber- 
cle bacilli  in  milk,  ( '.  Barthel  ami  < ).  Stenstrom  |  Rev.  Gen.  Lait,  4  (1904),  No.  5, 
pp.  97-104;  Centbl.  Bakt.  u.  Par.,  1.  AM.,  Orig.,  31  (1904),  No.  3,  pp.  459-463).— The 
author  studied  the  effect  of  the  reaction  of  milk  upon  the  destruction  of  tubercle 
bacilli  by  heat.  In  one  experiment  milk  rendered  alkaline  by/  sodium  hydroxid, 
milk  rendered  acid  by  the  addition  of  sulphuric  acid,  and  a  control  sample  were 
inoculated  with  human  tubercle  bacilli,  the  three  portions  being  pasteurized  at  70° 
C.  for  2  minutes.  In  a  second  experiment  milk  from  a  tuberculous  cow  was  used, 
the  pasteurizing  temperatures  employed  being  80°  and  85°.  The  results  are  consid- 
ered very  positive  and  constant.  In  all  cases  where  milk  was  coagulated  the  tuber- 
cle bacilli  resisted  the  heat,  while  in  all  cases  in  which  there  was  no  coagulation  the 
tubercle  bacilli  were  killed,  notwithstanding  a  strong  alkaline  reaction  in  some 
instances.  The  potassium  hydroxid  and  sulphuric  acid  were  without  influence  on 
the  virulence  of  the  tubercle  bacilli,  as  shown  by  the  results  of  inoculation  experi- 
ments with  guinea  pigs.  The  resistance  of  the  human  tubercle  bacilli  to  heat  was 
believed  to  be  due  to  the  protecting  influence  of  the  sputum  in  wdiich  the  bacilli 
were  contained.  The  experiments  are  believed  to  prove  that  a  temperature  of  80° 
for  1  minute  is  sufficient  to  kill  all  tubercle  bacilli  in  milk  in  which  there  is  no 
coagulation. 

Raw  or  heated  milk,  H.  Brining  (Munchen.  Med.  Wchnschr.,  ■'>.'  (  1905),  No.  8, 
pp.  ■;','.!,  .'"."  i.  — In  studying  the  influence  of  pasteurization  the  author  made  use  of  a 
litter  of  1  puppies,  2  of  which  were  fed  naturally,  1  was  fed  pasteurized  cows'  milk, 
and  1  raw  cows'  milk.  Very  unfavorable  results  followed  the  use  of  cows'  milk, 
raw  milk  being  even  more  unfavorable  than  pasteurized  milk.  Pathological  changes 
in  the  bonee  were  observed  in  animal*  fed  cows'  milk.  Other  experiments  with 
goats  and  pigs  have  been  conducted,  but  reference  is  made  here  only  to  the  results 
with  dogs. 

On  Barlow's  disease,  E.  Peiper  and  R.  Eichloff  (Abs.  in  Milchw.  ZentbL,  1 
(190.',),  No.  /,  /'/'.  ••'.',  •<'•''). — Young  dogs  fed  exclusively  on  pasteurized  milk  showed 
certain  changes  in  the  osseous  and  circulatory  systems,  such  as  anemia  of  the  bone 
marrow  and  lower  percentages  of  fibrin  and  ash  in  the  blood  as  compared  with  dogs 
fed  raw  milk.  The  experiments  are  preliminary  to  a  study  of  the  influence  of  feed- 
ing the  young  with  pasteurized  milk. 

Comparison  of  methods  of  preserving  milk  samples,  T.  F.  McConnell  (Ari- 
zona Sta.  li'/'l-  1904,  p.487). — Potassium  bichromate  and  formalin  were  compared  as 
preservatives  for  milk  samples  in  experiments  beginning  in  March  and  lasting  for  16 
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weeks.  Formalin  was  found  to  bean  excellent  preservative,  but  in  no  way  superior 
in  the  bichromate,  which  latter  is  considered  preferable,  as  it  colors  tin-  milk  and  is 
alsn  easilv  and  accurately  measured.  As  regards  the  fluidity  of  the  samples  nodiffer- 
ence  was  observed  in  favor  of  either  preservative.  both  giving  clear  readings  when 

the  temperature  was  not  too  high. 

The  addition  of  formalin  to  milk  according  to  the  method  of  von  Behring, 
o.  Stknstrom  (li'<r.  c'n.  Lait,  ;  (1904),  No.S,pp.  ;:<  55).   -The  publications  of  von 

Behring  relating  to  the  use  of  formalin  in  the  preservation  of  the  milk  of  cows  ren- 
dered immune  to  tuberculosis  are  reviewed  and  experiments  are  reported  in  which 
formalin  in  the  proportion  of  1:10,000,  1 :5,000,  ami  1 :1,000  was  added  t"  tuberculous 
milk  to  determine  the  influence  of  formalin  in  destroying  tubercle  bacilli.  As  shown 
by  the  results  of  inoculation  experiments  with  guinea  pigs,  the  addition  of  formalin 
in  the  proportions  mentioned  can  not  he  depended  upon  to  destroy  tubercle  bacilli 
in  milk. 

The  reform  of  the  milk  supply,  (i.  F.  McClearv  (Public  Health  \  London],  /; 
(1905),   No.  ,'.  pi'.  ;/.''  186).     The  author  believes  thai  an  adequate  reform  of  the 

milk  supply  can  be  brought  aboul  onl\  by  the  extension  of  the  principle  of  direct 
municipal  ownership  and  supply. 

A  pure  milk  supply,  A.  .1.  Laird  t  Public  Health  \  London'],  /,"  |  1905),  No.  7,  pp. 
',.;;  ;;;,  figs.  8).  The  possibilitj  of  producing  clean  milk  is  discussed  and  illustra- 
tions are  given  of  a  number  of  cow  sheds,  the  unsanitary  condition  of  which  is  com- 
mented upon. 

The  dangers  of  faultily  constructed  milk  shops,  \V.  Robertson  (  Public 
Health  [London],  i:  (1905),  So,  7, pp.  /'/'•>  151, figs.  .').  — In  discussing  this  subject 
the  author  gives  a  brief  account  of  an  outbreak  of  scarlet  fever  traceable  to  what  is 
considered  a  poorly  arranged  dairy. 

Significance  and  production  of  Walker-Gordon  milk,  1.  <  >.  Johnson  (Ann. 
Rpt.  Michigan  Acad.Sci.,6{  1904), pp.  181  184).  A  brief  history  of  the  Walker-Gordon 
establishments  with  the  rules  governing  them. 

Infantile  mortality  and  infants'  milk  depots,  <!.  F.  McCleary  (  London:  /'.  X. 
King  A-  Son,  1905,  p.  185;  rev.  in  Public  Health  [London],  r.  (1905),  No.  7,  pp.  ;;•>', 
;; ; ). — This  is  said  to  contain  an  account  of  the  history  and  practical  working  of  the 
milk  depots  in  England. 

New  physical-chemical  methods  of  milk  analysis.  Distinction  between 
physiological  and  pathological  cows'  milk,  ('.  Schnorf  (Neue  physikalisch- 
chemisch  Untersuchungen  der  Milch.  Unterscheidung  physiologischer  und  pathologischer 
Kuh-Milch.  Zurich,  1905;  rev.  in  Rev.  Gen.  Lait,  }  (1905),  No.  .'',  pp.  210,211).— 
The  author  has  investigated  certain  methods  with  a  view  of  determining  the  sanitary 
condition  of  milk.     Determinations  of  the  index  of  refraction,  freezing  point,  and 

electric  conductivity  were  made  on  about  4,000  samples  of  normal  milk,  colostrum, 
and  pathological  milk.  The  methods  as  used  are  described  and  the  results  are 
reported  in  tabular  form.  By  means  of  the  3  methods  mentioned  it  is  considered 
possible  to  obtain  some  information  as  to  the  health  of  dairy  animals  and  especially 
the  conditions  of  the  organs  concerned  in  milk  secretion. 

Further  investigations  on  the  refraction  of  milk  serum,  .1.  Wittmann 
(  Osterr.  Molt.  Tig.,  W  \  1905),  No.  6,  /'/>.  75  -77).-  Determinations  of  the  index  of  refrac- 
tion of  the  milk  of  healthy  and  diseased  cows  failed  to  convince  the  author  that  this 
method  can  he  depended  upon.  Very  often  the  milk  of  healthy  ami  tuherculous 
cows  gave  the  same  results.  For  the  detection  of  the  addition  of  water  to  milk  this 
method  is  believed  to  he  useful    only    in   connection    with   other  data.      An  editorial 

note  is  appended  to  this  article  in  which  results  up  to  (he  present  time  are  briefly 

reviewed,  the  conclusion  being  drawn  that  this  method  is  not  absolutely  a  sate 
means  of  detecting  the  milk  of  diseased  animals. 
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The  method  of  homogenizing  milk  and  cream,  F.  Pittius  (Gesundh.  Ingen., 
1904,  p.  254;  abs.  in  Rev.  Gen.  tail,  3  (1904),  No.  21,  p.  508).-  A  description  of  the 
method  of  A.  Gaulin  with  remarks  on  its  application  and  value. 

On  the  manufacture  of  Ekenberg  milk  powder,  ( '.  .1.  Lundstrom  I  Nord.  Mejeri 
Tidn.,  19  (1904),  No.  82.  pp.  fSl,  f82).  This  gives  a  description  of  the  apparatus 
uhciI  in  the  manufacture  of  this  milk  powder  and  discusses  its  use. — k.  w.  woll. 

Butter  investigations,  A.  Hesse  i  Molk.  Zlg.,  19  (  1905),  Nos.  .',  pp.  ..'■">- f7;  8,  pp. 
4:>-r>i;  4,  ji/>.  74-76). — Analyses  of  358  samples  of  salted  and  <>  samples  of  unsalted 
butter  from  different  parts  of  Mecklenburg  are  reported.  Well-known  methods  of 
analysis  are  outlined  and  some  new  modifications  arc  described.  The  average  com- 
position of  the  salted  samples  was  as  follows:  Water  12.41,  fat  85.04,  solids-not-fat 
2.56,  protein  0.62,  milk  sugar  0.55,  sail  1.29,  and  ash  nil  per  cent.  The  average 
Reichert-Meissl  number  was  28.38,  iodin  number  34.61,  and  Hehner  number  88.83. 

Brine  in  dairies  from  a  bacteriological  point  of  view,  ('.  Gorini  (  Rev.  Gin. 
Lail,  'i  l  1904),  No.  /,/>/>■  73  76).  Mention  is  made  of  the  isolation  of  a  gas-producing 
micrococcus  from  I  nine  used  in  salting  cheese.  This  organism  w  as  found  to  multiply 
rapidly  in  the  presence  of  20  per  ceni  of  sodium  chlorid  and  to  retain  its  vitality  for 
10  days  in  bouillon  containing  25  per  ceni  of  salt.  Attention  is,  therefore,  called  to 
the  possibility  of  infecting  cheese  with  injurious  bacteria  through  the  brine  used. 
Certain  practical  suggestions  to  prevent  this,  such  a-  the  frequenl  renewing  and 
disinfecting  by  means  of  prolonged  boiling  of  the  brine,  are  made. 

Influence  of  water  on  the  preservation  of  butter  in  packages,  L.  Marcas 
and  ( '.  Id  vim:  (Bui.  Mem.  Off.  Renseignements  Agr.t  ',  i  1905),  No.  2,  pp.  151-153). 
Butter  w  rapped  in  dry  parchment  paper  remained  fresh  8  days  longer  than  the  same 
butter  wrapped  in  moist  paper.  In  the  latter  case  the  deterioration  of  the  exterior 
portion  of  the  butter  in  contact  with  the  paper  was  rapid.  It  is,  therefore,  believed 
that  paper  used  in  wrapping  butter  should  not  be  moistened. 

Influence  of  rust  on  the  quality  of  butter,  L.  Marc  as  and  C.  Huyge  (Bui.  Mens. 
Off.  Renseignements  Agr.,  4  (1905),  No.  2,  pp.  I '/S  151).-  Lactate  of  iron  is  formed 
in  milk  and  cream  allowed  to  remain  in  rusted  cans,  and  in  experimental  work 
butter  made  from  such  milk  or  cream  always  had  a  hitler  taste. 

Sodium  fluorid  as  a  butter  preservative,  A.  Andouard  (  /.'»/.  Sin.  Agron. 
Loire-Inferieure,  1902-8,  />/>.  5-12). — The  author's  argument  is  to  the  effect  that 
sodium  fluorid  in  the  amounts  used  iii  butter  as  a  preservative  is  nut  injurious  to 
health. 

Moldy  butter  tubs  and  parchment  paper,  I'..  Boggild  (Malkerilid.,  17  (1904), 
No.  27,  pp.  is-''   }S8).     A   general  discussion  with  suggestions  for  the  prevention  of 

molds.       P.   W.   WOLL. 

Danish  butter  exports,  1903-4,  li.  Boggild  (  Tidsskr.  Landokon.,  1904,  No. 
II,  pp.  602  ''//').  The  gross  exports  of  butter  during  the  year  ending  Sept  em  her  .'lit, 
1904,  were  195,429,136  lbs.  Danish,  and  the  imports  during  the  same  year  43,523,971 
ll>*.  The  average  price  for  the  year  was  equivalent  to  22  <'ls.  per  ll>.  avoirdupois. — 
f.  w.  WOLL. 

On  the  utilization  of  skim  milk  at  creameries,  P.  Rundgren  (A'.  Landt. 
Akad.  Handl.  och  Tidskr.,  fS  (1904),  No.  /',  pp.  275  286).  A  comparison  of  the 
profitableness  of  various  methods  of  utilizing  skim  milk  at  creameries  in  Sweden,  viz, 
disposal  to  patrons,  sale  for  direct  consumption,  manufacture  of  cheese,  and  feeding 
to  calves  or  pi^rs  is  reported.  As  new  methods  of  utilization,  the  manufacture  of  con- 
densed skim  milk,  manufacture  of  proton  or  milk  powder,  use  in  soap  manufacture 
and  in  bread  making,  etc.,  are  suggested. — v.  w.  woll. 

A  new  preparation  for  improving  skim  milk,  LtiHRlG  (Molk.  Ztg.,  19(1905), 
No.  6,  i>/>.  121,  122). — A  proprietary  preparation  advertised  for  improving  skim 
milk  as  regards  taste  and  suitability  for  baking  purposes  was  subjected  to  analysis, 
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the  results  showing  that  the  material  contained  large  quantities  of  proteids,  lecithin, 
and  cholesterin.  It  was  thought  that  the  material  was  brain  or  nervous  tissue  pre- 
served with  formalin.     Objections  to  its  use  are  presented. 

Some  of  the  relations  of  casein  and  paracasein  to  bases  and  acids,  and 
their  application  to  Cheddar  cheese,  L.  L.  Van  Slyke  and  E.  B.  Hart  (New 
York  stale  Shi.  Bui.  .''</,  pp.  37). — In  these  investigations,  which  are  a  continuation 
and  extension  of  the  work  reported  in  Bulletin  214 of  the  station  (  E.  S.  R.,  14,  p.  607), 
the  authors  have  studied  the  relation  between  milk  casein  and  the  salt-soluble  com- 
pound previously  called  a  casein  mono-salt;  the  relation  between  the  2  series  of 
compounds  previously  called  casein  mono-salts  and  casein  di-salts;  and  the  relation 
of  casein  and  its  derivatives  to  paracasein  and  its  derivatives.  The  following  com- 
pounds have  been  prepared  and  studied:  Base-free  casein,  basic  calcium  casein,  neu- 
tral calcium  casein,  casein  salts  of  acids,  base-free  paracasein,  basic  calcium  paracasein, 
neutral  calcium  paracasein,  and  paracasein  salts  of  acids. 

With  the  omission  of  headings  the  results  as  summarized  by  the  authors  follow: 

"Preparations  of  casein  free  from  ash  or  nearly  so  were  made  by  precipitating  dilute 
skim  milk  with  acids,  removing  the  acid  and  inorganic  matter  by  repeated  filtra- 
tion and  trituration  with  water  in  a  mortar.     The  process  required  several  days. 

"Preparations  were  made  with  base-free  casein,  in  which  the  proteid  combined  with 
about  2.41)  per  cent  of  calcium  oxid.  One  such  preparation  was  made  by  triturating 
together  calcium  carbonate  and  the  base-free  casein  suspended  in  water,  and  another 
by  dissolving  base-free  casein  in  limewater  and  making  this  neutral  to  phenol- 
phthalein  by  acid. 

"Bytreating  base-free  casein  dissolved  in  limewater  with  acid  until  the  reaction  is 
almost  neutral  to  litmus,  there  is  formed  a  compound  of  casein  and  calcium  oxid 
containing  about  1.50  per  cent  of  calcium  oxid. 

"Rennet  enzyro  coagulates  neither  neutral  nor  basic  calcium  casein.  Neutral  cal- 
cium casein  after  treatment  with  rennet  is  coagulated  at  ordinary  temperatures  by 
soluble  calcium  salts.  Soluble  calcium  salts,  as  calcium  chlorid,  coagulate  both 
neutral  and  basic  calcium  casein  on  warming  to  ;■'„">  to  45°  (J. 

"In  its  behavior  toward  soluble  lime  salts  on  warming  and  at  ordinary  tempera- 
tures after  treatment  with  rennet,  neutral  calcium  casein  behaves  like  milk  casein, 
and  casein  is  probably  present  in  cows'  milk  as  the  neutral  calcium  casein. 

"A  base-free  casein,  prepared  either  directly  from  milk  or  by  treating  a  limewater 
solution  of  free  casein  with  an  acid  to  the  point  of  acidity  with  Litmus,  is  readily  soluble 
in  warm  5  percent  salt  solution  &nd  in  hot  50  per  cent  alcohol.  This  body,  when 
freshly  prepared  and  sufficiently  warmed  is  very  plastic  and  ductile.  It  behaves 
in  all  respects  like  the  compound  which  we  were  formerly  led  to  regard  as  a  com- 
pound formed  by  combination  of  casein  and  an  acid  and  which  we  regarded  as  a 
casein  mono-salt  of  the  acid  precipitant. 

"When  1  gram  of  base-free  casein  is  treated  with  about  0.5  CC  of  /'„  hydrochloric 
acid,  a  substance  is  formed  which  is  insoluble  in  warm  5  per  cent  salt  solution  and 
in  hot  50  per  cent  alcohol  and  which  is  no  Longer  plastic  or  ductile  on  warming. 
This  is  like  the  substance  usually  formed  when  milk  coagulates  by  natural  souring. 
By  treating  base-free  casein  with  dilute  acid,  it  was  found  that  1  gram  of  base-free 
casein  appears  to  combine  withabout  0.5  cc  of  t"0  hydrochloric  acid,  forming  a  casein 
salt  of  hydrochloric  acid.  While  the  compounds  formerly  regarded  by  us  as  casein 
mono-salts  of  acids  have  been  shown  by  us  to  be  identical  with  base-free  casein,  the 
compounds  which  we  called  casein  di-salts  of  acids  are  compounds  formed  by  com- 
bination of  acids  with  free  casein. 

"A  preparation  of  base-free  paracasein  was  made,  and  from  this  dissolved  in  lime- 
water  were  prepared  (  1  I  basic  calcium  paracasein,  containing  in  combination  about 
2.40  per  cent  of  calcium  oxid,  and  (2)  neutral  calcium  paracasein  containing  about 
1.50  per  cent  of  combined  calcium  oxid. 
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"Basic  calcium  casein  and  paracasein  appear  soluble  in  water  forming  slightly 
opalescent  solutions.  Neither  is  coagulated  by  rennet,  but  both  are  precipitated  by 
soluble  calcium  salts  on  warming.  Neutral  calcium  casein  is  coagulated  by  soluble 
calcium  salts  on  warming  to  35  to  40°  < .'..  butnotat  ordinary  room  temperature,  while 
neutral  calcium  paracasein  is  completely  and  quickly  coagulated  at  room  tempera- 
tures by  soluble  calcium  salts.  Free  casein  and  free  paracasein,  freshly  prepared. 
possess  the  same  solubilities  in  warm  5  per  cent  salt  solution  and  in  hot  50  per  rent 
alcohol;  they  also  possess  the  same  peculiar  properties  of  plasticity  and  ductility. 
The  close  resemblance  of  casein  and  its  compounds  respectively  to  paracasein  and 
its  compounds  suggests  that  they  are  chemically  alike,  paracasein  being  different 
only  by  consisting  of  a  larger  molecular  aggregation  than  casein. 

"Free  paracasein  appears  to  he  identical  in  characteristic  properties  with  the  com- 
pounds we  formerly  called  paracasein  mono-salts  of  acids  used  as  precipitants.  The 
compounds  which  we  have  heretofore  railed  paracasein  di-salts  <>f  acids  appear  to  he 
combinations  of  free  paracasein  and  acids  u.-ed  as  precipitants,  1  gram  of  para- 
casein uniting,  fm- example,  with  about  0.5  cc.  of  decinormal  hydrochloric  acid. 

"  From  water-extracted  fresh  Cheddar  cheese  we  prepared  one  extract  by  warm  5 
percent  salt  solution  and  another  by  hot  50  per  cent  alcohol.  These  preparation- 
have  in  common  with  free  paracasein  the  characteristic  properties  of  plasticity, 
ductility,  and  the  same  combining  power  with  ha-es  and  acids,  and  therefore  appear 
to  he  free  paracasein  instead  of  paracasein  mono-lactate  as  we  were  formerly  led  to 
believe. 

"When  an  acid  is  formed  iu  or  added  to  cows'  milk,  the  acid  tirst  combines  with 
the  bases  of  some  of  the  inorganic  salts  of  the  milk  and  then  with  the  calcium  that 
i>  combined  with  the  casein,  resulting  in  the  formation  of  a  precipitate  which  is  free 
casein.  By  further  formation  or  addition  of  acid,  the  free  casein  unites  with  acid. 
forming  a  casein  salt  of  the  acid,  this  compound,  in  the  case  of  lactic  acid,  heing  the 
coagulum  familiar  in  the  ordinary  souring  of  milk. 

"The  coagulum,  following  the  addition  of  rennet  enzym  to  milk  is  calcium  para- 
casein,  either  mixed  or  loosely  combined  with  soluble  calcium  salts.  While  lactic 
acid  ir-  being  formed  in  the  process  of  cheese-making,  it  combines  with  the  calcium 
of  the  calcium  paracasein,  forming  free  paracasein  and  calcium  lactate.  It  is  this 
free  paracasein  thus  formed  that  is  soluble  in  warm  5  per  cent  salt  solution  and  in 
hot  50  per  cent  alcohol  and  possesses  characteristic  properties  of  plasticity  anil 
ductility. 

"  Much  confusion  prevails  at  present  in  the  use  of  the  terms  casein  and  paracasein. 
It  is  suggested  that  the  following  nomenclature  be  used:  il  i  That  the  compound 
existing  in  cows'  milk  he  called  calcium  casein.  (2)  That  only  the  free  proteid 
be  called  casein.  (3)  That  the  casein  compound  containing  L\40  per  cent  of  cal- 
cium oxid  be  called  basic  calcium  casein.  (4)  That  a  compound  formed  by  pre- 
cipitation and  combination  with  an  acid  be  called  a  casein  salt  of  the  acid  used,  i  5  i 
That  the  sam.-  nomenclature  he  applied  to  the  corresponding  paracasein  bodies,  with 
the  following  addition:  Calcium  paracasein  should  be  applied  to  the  uncoagulated 
form  and  the  term  coagulated  calcium  paracasein  to  the  coagulated  form." 

Technical-bacteriological  investigations  in  Emmenthal  cheese  making, 
A.  Peter  (Landw.  Jdhrb.  Schweiz,  in  (1905),  No.  5, pp.  171-181  >.—  The  rate  of  acid 
formation  in  Emmenthal  cheese  and  the  use  of  natural  rennet  in  comparison  with 
artificial  rennet  with  and  without  the  addition  of  pure  cultures  of  lactic-acid  bacteria 
were  studied  under  practical  conditions.  <  )n  an  average  of  11  tests  the  expressed 
whey  at  the  outset  showed  4°  Soxhlet,  after  2  to  2\  hours  ki.6°,  and  after  5  to  6  hours 
45.3°.  A  rapid  increase  in  acidity  was  favorable  to  the  production  of  good  cheese. 
By  the  use  of  natural  rennet,  the  desired  acidity  was  secured  better  than  when  arti- 
ficial rennet  was  used.  An  objection  to  the  use  of  natural  rennet  is  the  frequent 
occurrence  in  it  of  the  gas-producing  organism  Bacterium  coli  communis  and  B.  lactis 


1020  EXPERIMENT    STATION    RECORD. 

aerogenes.  It  is  suggested  that  in  the  use  of  pure  cultures  such  lactic-acid  forms 
should  be  selected  as  are  favorable  to  rapid  acidification  of  the  fresh  cheese. 

Canadian  Cheddar  cheese  making,  J.  G.  McMillan  (Jour.  DepL  Agr.  Victoria, 
3  (190f>),  No.  /,  pp.  60-76,  pis.  5). — The  principles  of  Cheddar  cheese  making  are 
discussed  with  special  reference  to  conditions  in  Victoria. 

Preparation  and  ripening  of  cheese,  R.  Leze  (Preparation  et  maturation  des 
dailies  de fromagerie.  Paris,  1905;  rev.  in  lor.  (int.  Lait,4  {1905),  No. 8,  p.  1S6). — This 
is  said  to  he  a  very  complete  general  treatise  on  the  subject  of  cheese  making. 

Refrigeration  in  the  dairy  industry,  <).  Kasdorf  (  Eis  und  Kiillr  im  Molkereibe- 
trieb.  Leipzig:  M.  ITeinsius  Nachfolger,  1904,  pp.  826,  ]>h.  5,  Jigs.  208). — This  is  a  very 
timely  treatise  on  the  application  of  refrigeration  to  dairying.  The  author  discusses 
from  the  standpoint  of  practice  the  influence  of  cold  on  milk  and  milk  products, 
construction  of  ice  houses,  refrigerating  machines,  methods  of  cooling  milk,  manu- 
facture of  ice,  cold-storage  rooms,  special  application  of  cold  to  milk  and  some  other 
food  products,  hygienic  handling  of  milk,  refrigerator  cars,  etc.  Typical  refrigerator 
plants  are  described,  data  are  given  on  the  profitableness  of  refrigeration,  and  some 
trade  statistics  are  cited. 

Cooperative  dairy  societies  in  Germany  {Indus.  Lait.  [Paris],  SO  (190.r>),  No. 
'J,  /•/>.  64,  65  I. — Statistical  data  showing  the  development  of  cooperative  dairying  in 
Germany  since  1885  are  quoted  from  a  German  source.  The  number  of  cooperative 
creameries  and  cheese  factories  is  reported  as  having  increased  from  125  in  1885  to 
2,254  in  1903. 

Some  data  on  the  present  condition  of  the  cooperative  dairy  associations 
in  the  Grand  Duchy  of  Mecklenburg-Schwerin,  .1.  Siedel  (  Molk.  Ztg.,  19  (  1905), 
Nos.  8,  pp.  169-171;  9,  pp.  198-200).— This  is  a  statistical  discussion  of  the  subject. 

VETERINARY  SCIENCE  AND  PRACTICE. 

Veterinary  science  and  its  relation  to  agriculture,  E.  YV.  Hoare  (  Vet.  Jour., 
.'59(191)'/),  No.  353, pp.  282-291). — The  author  calls  attention  to  the  beneficial  results 
•obtained  from  the  investigation  of  animal  diseases,  particularly  anthrax  and  tubercu- 
losis, and  in  the  regulation  of  the  sale  of  human  food  products  by  means  of  a  scientific 
meat  and  milk  inspection. 

Veterinary  memorandum  book,  .1.  Signol,  1'.  Cagny,  and  II.  .1.  Robert  (Aide- 
memoire  'Ik  vitirinaire.  Paris:  J.  B.  Bailliere  A-  Suns,  1904,  8.  ed.,  pp.  VIII  I  688, 
figs.  328).—  In  this  volume  a  vast  number  of  facts  are  presented  in  a  convenient  form 
relating  to  matters  of  importance  for  veterinarians  in  ordinary  practice.  The  mat- 
ters considered  in  the  text  include  contagious  diseases,  internal  and  external  pathol- 
ogy, surgery,  obstetrics,  therapeutics,  sanitary  police  work,  inspection  of  meat,  and 
commercial  jurisprudence  as  related  to  the  purchase  and  sale  of  animals. 

Laws  and  general  regulations  of  the  sanitary  police  with  regard  to 
domesticated  animals  (  Ley  /i  reglamento  general  de  policia  sanitaria  <le  his  animates. 
Buenos  Ayres:  Min.  Agr.,  1904,  i>i>-  119). — Copies  are  given  of  laws  regarding  the  con- 
trol and  eradication  of  cattle  plague,  pleuro-pneumonia,  foot-and-mouth  disease, 
dourine,  rabies,  blackleg,  anthrax,  Texas  fever,  tuberculosis,  and  other  diseases  of 
animals.  Copies  are  also  presented  of  the  regulations  regarding  the  control  of 
animals  exported  to  Uruguay  and  other  foreign  countries. 

Reports  of  inspectors  of  stock  for  the  year  ended  March  31,  1904,  E. 
Clifton  et  a l.  (New  Zealand  Dept.  Agr.  Rpt.  1904,  VV-  88-61).  —  Detailed  reports  are 
made  concerning  the  number  and  condition  of  health  of  various  domesticated  ani- 
mals in  different  parts  of  New  Zealand.  Mention  is  also  made  of  the  success  attained 
in  the  destruction  of  rabbits  and  other  injurious  mammals  and  notes  are  given  on 
insect  pests,  bird  nuisances,  and  related  subjects. 
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Division  of  veterinary  science,  J.  A.  Gilruth  (New  Zealand  Dept.  Agr.  Rpt. 
1904,  l>l>-  '■''--■'■'''i-  pis.  :  I.— During  the  year  under  report  considerable  advance  has 
heen  made  in  the  inspection  of  meat  fur  home  use  and  export.  Statistical  notes  are 
given  on  abattoirs  in  New  Zealand  as  well  as  mi  bacon  factories  and  other  details 
connected  with  the  production  and  distribution  <>f  meat  products  in  a  sanitary  condi- 
tion. A  brief  outline  is  presented  of  the  work  of  the  division  of  veterinary  science 
in  the  inspection  of  dairies  and  in  giving  lectures  to  stuck  owners. 

A  further  study  was  made  of  contagious  mammitis  in  cows.  This  disease  appears 
to  be  distributed  nearly  throughout  New  Zealand.  It  appears  under  acute,  subacute, 
and  chronic  forms.  In  chronic  cases  1  or  2  hard  nodules  are  formed  within  theduet 
of  the  affected  teat.  The  disease  is  due  to  a  specific  streptococcus.  It  may  be  pre- 
vented to  some  extent  by  sterilization,  at  the  factories,  of  the  skim  milk  to  be 
returned  to  farms.  The  treatment  recommended  by  the  author  consists  of  the  appli- 
cation of  a  4  per  cent  solution  of  boric  acid  to  affected  parts  of  the  udder.  The 
injection  of  this  remedy  unfortunately  diminishes  the  secretion  of  milk,  but  if  not 
continued  too  Ion--  it  does  not  prevent  recovery  of  a  nearly  normal  milk  yield.  In 
controlling  this  disease   the  author  recommends  the  compulsory  notification  of  all 

cases,  the  registration  of  all   dairy  herds,  and  their  periodic  inspect! as  well  as 

sterilization  or  pasteurization  of  all  milk  at  the  factories. 

An  account  is  also  presented  of  contagious  abortion  and  anthrax.  Contagious  abor- 
tion is  estimated  as  causing  large  annual  lossesinNew  Zealand.  In  spite  of  the  various 
warnings  of  the  veterinarian  regarding  anthrax  this  disease  still  shows  a  wide  dis- 
tribution throughout  the  country.  Experiments  were  undertaken  to  test  the  value 
of  lime  as  a  disinfectant  for  use  in  combination  with  infected  bone  dust,  and  showed 
that  this  substance  has  no  apparent  effect  upon  the  bacteria,  especially  those  of 
anthrax  in  bone  dust,  even  after  prolonged  mixture  with  this  fertilizer.  The  author 
carried  out  a  long  series  of  experiments  in  testing  the  effect  of  inoculations  with  vir- 
ulent anthrax  bacilli  mixed  with  Bacillus  coli  communis,  streptococci,  and  B.  ente- 
riditis.  It  was  shown  that  guinea  pigs,  rabbits,  and  sheep  may  completely  resist  the 
inoculation  of  large  doses  of  virulent  anthrax  bacilli  provided  these  organisms  are 
mixed  with  a  large  quantity  of  some  other  bacterial  organisms  which  are  nonpatho- 
genic to  these  animals.  The  anthrax  bacillus  must  be  mixed  with  this  other  organ- 
ism for,  if  injected  separately  under  the  skin,  no  resistance  is  brought  about. 
Mixing  cultures  of  B.  enteridilis  and  11.  anthracis  renders  the  latter  harmless  to  cattle 
as  shown  by  experiments  on  calves 6 months  old.  In  later  experiments,  guinea  pigs 
di.l  not  -how  any  definite  resistance  to  the  anthrax  bacillus  when  mixed  with  cul- 
tures of  /.'.  nil,  riil His. 

The  author  discusses  in  considerable  detail  blackleg,   hog  cholera,  and    hepatic 

cirrhosis  due  to  f ling  on  Senecio  jacoboza.     Notes  an-  given  on  the  symptoms  and 

etiology  of  blackleg  and  also  on  the  prevalence  of  the  disease  as  shown  by  its  occur- 
rence under  normal  conditions  and  when  controlled  by  vaccination.  Hog  cholera 
has  not  been  detected  in  New  Zealand  for  the  past  1!  years.  Further  experiments 
with  S.  jacoba'a  indicate  that  sheep  as  well  as  horses  and  cattle  may  1  >ecome  affected 
by  eating  this  plant.  Sheep  resist  the  action  of  the  plant  for  a  much  longer  period 
than  horses  and  cattle,  but  may  ultimately  succumb.  In  the  execution  of  meat 
inspection  a  number  of  sheep  were  noted  with  yellow  meat.  This  condition  was 
probably  due  to  the  effects  of  S.  jacobaa. 

Brief  notes  are  also  given  on  strangles,  dehorning  cattle,  chronic  localized  gastritis, 
tuberculosis  in  horses,  tuberculosis  in  the  skull  in  cattle,  and  various  cancerous 
growths  in  domesticated  animals.  Statistics  were  collected  dealing  with  more  than 
10,000  cows  which  had  been  dehorned,  and  of  this  number 6,050  weredehorned  with 
the  saw.  The  results  were  said  to  justify  the  operation  since  no  death  occurred 
among  the  10,000  animals  dehorned. 
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Blood  ferments,  A.  Jollks  (Munchen.  Med.  Wchnschr.,  51  {1904),  No.  47.  pp. 
208 -208'').  -A  systematic  classification  is  proposed  for  the  various  ferments  found 
in  blood.  In  the  group  of  hydrolytie  enzyms  the  author  includes  diastase,  invertase, 
lipase,  emulsin,  and  urease.  In  addition  to  this  group,  4  other  groups  of  ferments  in 
the  blood  are  recognized,  viz,  autolytic  enzyms,  coagulation  enzyms,  oxydases,  and 
katalase.  Attention  is  called  to  the  importance  of  a  study  of  these-various  substances 
in  Mood  in  determining  the  normal,  physiological  processes  in  animals,  and  also  the 
status  of  pathological  conditions.  It  has  been  observed  that  the  amount  of  katalase 
in  the  blood  is  considerably  diminished  in  cases  of  tuberculosis,  nephritis,  and 
carcinoma. 

Studies  in  mammalian  tubercle  bacilli,  III,  T.  Smith  {Jour.  Med.  Research, 
13  {1905),  No.  3,  pp.  253-30.0). — This  paper  contains  the  results  of  the  author's 
investigations  along  this  line  since  1898  at  which  time  the  differentiation  of  2  races  of 
tubercle  bacilli  designated  as  bovine  and  human  was  announced.  During  this 
period  of  5  years  the  author's  study  has  served  to  confirm  his  original  position. 
Various  cultures  of  tubercle  bacilli  of  human  and  bovine  origin  have  been  studied 
and  their  effects  upon  rabbits  and  guinea  pi,urs  have  been  tested.  Two  of  the  most 
interesting  cultures  obtained  wen-  from  the  mesenteric  glands  of  human  patients. 
One  of  these  cultures  conformed  in  all  respects  to  the  bovine  type,  while  the  other 
evidently  belonged  to  the  human  type  of  the  bacilli.  The  lesions  produced  by  these 
2  types  of  organisms  were  very  similar.  Cultures  obtained  from  cats  showed  some 
differences  in  virulence  and  in  morphology.  A  culture  obtained  from  a  dog  most 
closely  resembled  the  human  tubercle  bacillus. 

In  inoculation  experiments  the  author  found  that  .'!  types  of  experimental  disease 
occurred  in  rabbits  after  inoculation  with  tubercle  bacilli.  One  form  is  a  rapidly 
fatal  disease  produced  by  bovine  bacilli  in  2  or  ■'!  weeks  and  the  second  form  is  a 
milder  disease  caused  by  human  cultures.  In  these  cases  the  animals  live  about 
6  months  longer  than  when  inoculated  with  bovine  bacilli.  An  intermediate  type 
also  appears,  but  much  more  rarely.  As  a  result  of  the  author's  extended  and  care- 
ful study  of  the  differences  in  morphology  and  virulence  observed  in  tubercle  bacilli 
of  various  mammalian  origin,  it  is  concluded  that  the  conception  of  the  bovine  and 
human  type  of  tubercle  bacilli  is  strongly  confirmed.  Tubercle  bacilli  not  distin- 
guishable from  the  bo\  ine  type  are  sometimes  found  in  human  beings.  The  2  types 
may  be  distinguished  by  the  study  of  their  action  upon  glycerin  bouillon.  The  author 
believes  that  mammals  other  than  cattle  are  probably  infected  from  cattle  or  man  or 
perhaps  from  both  sources. 

Experiments  concerning  tuberculosis,  II,  E.  A.  de  Schweinitz,  M.  Dorset, 
and  E.  C.  Schroeder  (  U.  S.  Dept.  Agr.,  Bureau  of  Animal  Industry  Bui.  52,  pp.  31- 
100,  pis.  .'<:). — The  primary  objects  of  the  experiments  reported  in  this  part  of  Bulle- 
tin 52  was  to  determine  whether  human  tubercle  bacilli  are  virulent  for  cattle,  ho^s, 
and  monkeys.  All  cultures  used  in  these  experiments  were  isolated  from  guinea 
pigs  which  hail  previously  been  inoculated  with  material  from  cases  of  human  and 
bovine  tuberculosis.  Detailed  clinical  notes  are  given  on  the  cases  of  human  tuber- 
culosis from  which  material  was  taken  for  inoculation.  Ten  hogs  were  inoculated 
with  human  tuberculous  material  or  pure  cultures  of  the  human  tubercle  bacillus  and 
these  10  animals  were  compared  with  another  hog  which  was  inoculated  with  bovine 
tubercle  bacilli.  In  these  experiments  it  was  found  that  of  3  cultures  of  tubercle 
bacilli  from  children  1  was  nonvirulent  for  hogs  while  the  other  2  produced  a  gen- 
eralized tuberculosis  quite  as  severe  as  that  caused  by  the  bovine  bacillus,  death 
taking  place  within  from  28  to  60  days. 

Cattle  were  inoculated  subcutaneously,  intravenously,  or  intraabdominal^  and 
some  were  fed  or  drenched  with  tuberculous  material  of  human  origin.  Detailed 
notes  were  given  on  each  case  inoculated  by  these  different  methods.  No  infection 
was  produced  by  human  tubercle  bacilli  as  a  result  of  feeding  or  drenching,  while 
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the  bovine  material  caused  slight  lesions.  As  a  result  of  the  inoculation  experiments 
it  was  found  that  25  per  cent  produced  fatal  tuberculosis  in  calves  after  intravenous 
inoculation  and  33J  per  cent  after  subcutaneous  inoculation.  It  appears,  therefore, 
that  tubercle  bacilli  of  various  degrees  of  virulence  may  be  obtained  from  human 
sources  and  that  some  of  these  bacilli  are  as  virulent  as  those  known  to  be  of  bovine 
origin. 

A  number  of  experiments  were  carried  out  on  monkeys  which  were  inoculated  or 
fed  with  tubercle  bacilli  of  human  or  bovine  origin.  One  of  the  monkeys  belonged 
to  the  genus  <  !ebus,  -  to  the  genus  Rhesus,  and  4  were  baboons.  The  results  obtained 
from  these  experiments  indicate  that  there  is  no  important,  difference  between 
human  and  bovine  tubercle  bacilli.  It  was  shown  to  be  possible  to  infect  monkeys 
with  bovine  tubercle  bacilli  when  received  with  their  food.  Since  monkeys  are 
most  closely  related  to  man  of  all  animals  these  experiments  indicate  the  desirability 
of  taking  every  reasonable  precaution  against  the  use  of  tuberculous  milk  and  of 
adopting  measures  which  will  eventually  eliminate  all  tuberculous  cows  from  dairy 
herds.  The  authors  believe,  as  a  result  of  their  experiments,  that  although  there  are 
certain  differences  between  bovine  and  human  tubercle  bacilli  there  '  is  not  a  specific 
difference  or  even  a  difference  which  permits  the  grouping  of  the  germs  as  distinct 
varieties  of  tin-  same  species."  A  review  is  presented  of  some  of  the  more  recent 
experiments  concerning  the  intertransmissibility  of  human  and  bovine  tuberculosis 
in  connection  with  a  brief  bibliography  of  the  subject. 

Immunization  of  cattle  against  tuberculosis  and  experiments  in  combat- 
ing the  disease  by  means  of  serum,  F.  F.  Friedmann  i  Deut.  Med.  Wchnschr.,  30 
(1904),  No.  40,  pp.  1673-1675). — The  author  has  already  reported  experiments  con- 
cerning the  effect  upon  cattle  and  other  animals  of  tubercle  bacilli  obtained  from 
turtles.  It  was  found  in  a  series  of  experiments  carried  out  for  the  purpose  of  deter- 
mining t lie  effect  of  tubercle  bacilli  from  turtles  that  these  organisms  when  intro- 
duced into  cattle,  guinea  pigs,  and  other  animals  produce  protective  substances  in 
inoculated  animals  to  such  an  extent  that  these  animals  remain  immune  against 
future  doses  of  virulent  tubercle  bacilli  of  bovine  origin.  A  complete  recovery  took 
place  in  treated  animals  after  inoculation  with  virulent  cultures.  The  lesions  pro- 
duced were  only  slight  and  soon  yield  under  the  influence  of  repeated  inoculations 
with  tubercle  bacilli  from  turtles.  Tubercle  bacilli  obtained  from  these  animals 
appear  to  possess  certain  advantages  over  those  obtained  from  any  other  source. 
When  human  tubercle  bacilli  were  used  for  immunizing  cattle  the  effects  of  such 
inoculations  are  noticeable  for  several  months  in  the  form  of  definite  tuberculous 
Lesions.  It  is  found  possible  with  tubercle  bacilli  from  turtles  to  produce  immunity 
to  tuberculosis  by  a  single  inoculation.  The  serum  of  animals  thus  treated  was  also 
found  to  possess  considerable  protective  power  when  used  for  inoculating  other  ani- 
mals, and  this  fact  is  considered  of  great  importance  in  view  of  the  slight  success 
which  has  thus  far  been  had  in  treating  tuberculosis  by  the  serum  method. 

The  effect  of  tuberculosis  vaccination  upon  cattle  infected  with  tubercu- 
losis, L.  Pearson  and  S.  H.  Gilliland  {Reprinted from  Univ.  Pennsylvania  Med.  Bui., 
18(1905),  No.  2,  pp.  30-35,  figs.  12).—  During  the  past  two  years  the  authors  have 
tested  the  effect  of  vaccination  upon  young  cattle  infected  with  tuberculosis.  In  these 
experiments  12  calves,  6  to  8  months  of  age,  were  used  and  were  divided  into  3  groups, 
all  of  which  received  the  same  feed  and  general  attention.  The  3  calves  in  one  group 
received  7  intravenous  injections  of  human  tubercle  bacilli  in  doses  varying  from  1 
cc.  to  6  cc.  and  at  intervals  from  6  to  20  days.  A  final  injection  of  5  cc.  was  given 
about  1  year  later.  The  3  calves  of  the  second  group  received  subcutaneous  injec- 
tions of  tuberculin  at  intervals  of  2  to  10  days,  alternating  with  intravenous  injections 
of  human  tubercle  bacilli.  The  third  group  of  6  calves  received  no  treatment.  Two 
of  the  control  calves  died  and  the  rest  of  the  animals  were  killed  and  examined. 

Detailed  notes  are  given  on  the  post-mortem  findings  in  each  of  these  animals,  and 
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1'n-nii  materia]  thus  obtained  cultures  were  made  of  tubercle  bacilli,  and  guinea  pigs 
were  inoculated.  A  decided  difference  was  observed  between  the  treated  and 
untreated  calve.-.  The  vaccination  treatmenl  had  the  effect  of  checking  the  progress 
of  tuberculous  lesions  and  also  of  causing  a  distinct  retrogression  in  these  lesions. 
The  tuberculous  foci  in  treated  animals  were  strongly  encapsulated,  although  they 
contained  living  tubercle  bacilli.  It  is  believed,  however,  that  such  bacilli  would 
never  have  escaped  from  the  capsules.  The  treatment  is  believed,  therefore,  tn  have 
had  a  distinct  curative  effect.  The  authors  considered  it  uncertain  what  would  be 
the  effect  of  this  treatment  upon  older  animals. 

The  cure  and  prevention  of  bovine  tuberculosis — subcutaneous  injections 
of  oil,  T.  B.  Keyes  {Amer.  Vet.  Rev.,  28  (1904),  No.  5,  pp.  419-431).— The  author 
presents  a  discussion  of  his  method  of  treating  human  tuberculosis  by  means  of  injec- 
tions of  olive  oil.  The  oil  is  used  in  a  pure  and  thoroughly  sterilized  condition.  It 
is  believed  that  the  same  method  may  he  profitably  employed  in  treating  tuberculi  »sis 
in  domesticated  animals. 

Tuberculosis  as  the  chief  defect  in  food  animals,  Plate  and  J.  Keuten  i  Ztschr. 
Fleisch-  a.  Milrhln/;/.,  \:>  (1904),  No.  .',  pp.  SSS8).  — The  purpose  and  meaning  of  the 
<  rerman  imperial  meat  inspection  laws  regarding  the  method  of  procedure  with  tuber- 
culous meat  are  briefly  discussed.  Attention  is  called  to  the  desirability  of  possess- 
ing regulations  which  are  as  detailed  as  possible  regarding  the  extent  of  tuberculous 
infection  which  renders  necessary  a  total  condemnation  of  the  carcasses. 

Bovine  tuberculosis,  V.  A.  Moore  {New  York  Cornell  Sta.  />'"/.  225,  pp.  7?  92, 
ri'i*.  8).  —  In  this  bulletin  a  general,  popular  account  is  presented  of  the  cause,  meth- 
od- of  infection,  period  of  incubation,  course,  detection,  and  prevention  of  tubercu- 
losis. The  approved  methods  of  eradicating  tuberculosis  from  a  herd  are  described 
in  some  detail. 

Avian  tuberculosis  in  its  relation  to  mammalian  tuberculosis,  Lydia  E&ab- 
inowitsch  (DeuL  Med.  Wchnschr.,  30  (1904),  No.  46,  pp.  1675-1678) . — The  literature 
relating  to  this  controversy  is  briefly  reviewed.  The  author  made  post-mortem 
examinations  on  200  birds  and  found  tuberculous  lesions  in  55  of  this  number. 
Experiments  were  carried  out  not  only  on  the  tuberculosis  of  domestic  fowls  and 
pigeons,  hut  also  on  this  disease  in  various  species  of  birds  during  which  .'!4  distinct 
cultures  were  employed.  Apparently,  according  to  the  author's  observations,  the 
danger  of  transmission  of  tuberculosis  in  birds  from  close  association  is  very  slight. 
Attention  is  called  to  the  possibility  of  infection  of  fowls  through  the  egg.  The 
author  undertook  experiments  t"  gain  information  on  this  subject.  During  these 
experiments  32  eggs  were  inoculated  with  tubercle  bacilli  from  different  sources  and 
from  this  number  of  eggs  only  S  chickens  were  hatched.  About  90  per  cent  of  the 
embryos  in  the  eggs  inoculated  with  avian  tubercle  bacilli  failed  to  hatch,  T*  >  per 
cent  in  those  inoculated  with  human  bacilli,  and  40  per  cent  in  those  inoculated 
with  bovine  baeilli.  The  avian  bacilli  were  therefore  considerably  more  virulent 
in  these  cases  than  the  mammalian  form  of  the  organism.  The  author  believes 
as  a  result  of  her  investigations  that  avian  tuberculosis  is  identical  with  the  bovine 
form  of  the  disease. 

Tuberculosis  in  ducks,  \V.  E.  Kim.  (Amer.  Vet.  Rev.,  ?8  (1904),  No.  /',  /</».  361- 
363). — Brief  notes  are  presented  on  the  symptoms  and  relative  frequency  of  tubercu- 
losis in  chickens  and  ducks.  In  an  outbreak  of  this  disease  an  examination  was 
made  of  various  organs  from  affected  ducks  and  a  micro-organism  was  obtained 
which  closely  resembled  that  which  was  observed  in  chickens  affected  with 
tuberculosis. 

Pseudotuberculosis  in  buffaloes,  A.  Padrone  \<iii>r.  R.  Soc.  Accad.  Vet.  Rah,  53 
(1904),  A*".  43,  /'/'.  1009,  1010). — Pseudotuberculosis  was  observed  in  a  buffalo  which 
was  killed  for  meat  and  which  came  under  inspection  at  an  abattoir.  The  disease 
affected  chiefly  the  lungs.  From  the  pathological  tissue  cocci  and  diplococci  were 
obtained. 
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Spore  formation  in  anthrax  and  other  spore-bearing  bacteria,  Selter 
(Centbl.  /.'"/./.  ".  Par.,  I.  AbL,  Orig.,81  \  1904),  No8.  ..',  pp.  186  193;  3,  pp.  381  889).— 
The  literature  relating  to  the  conditions  under  which  spore  formation  lakes  place  in 
anthrax  bacilli  is  briefly  reviewed.  In  bia  experiments  the  author  used  a  number 
of  cultures  of  anthrax  bacilli,  one  of  which  had  lost  the  power  of  forming  spores  and 
bad  I"  be  discarded  on  this  account.  It  was  shown  during  the  course  of  the  experi- 
ments that  glycerin  and  grape  sugar  in  5  per  cent  and  2  per  cenl  solutions  respec- 
tively exercise  a  checking  influence  upon  the  developmenl  of  spores.  The  effect  of 
sera  upon  the  spore  formation  in  the  anthrax  bacilli  was  also  tested.  For  this  pur- 
pose the  serum  of  horses  and  goats  was  used.  Spore  formation  took  place  even  in 
undiluted  serum,  bul  was  somewhat  more  rapid  in  serum  after  dilution.  When  the 
anthrax  bacillus  was  cultivated  on  solid  media  it  was  found  thai  the  power  of  pro- 
ducing spores  was  lost  after  3  generations  on  glycerin  agar.  It  appears,  therefore, 
thai  in  the  case  of  solid  media  a  3  to  5  per  cenl  addition  of  glycerin  unfavorably 
influences  the  process  of  spore  formation.  Notes  are  also  given  on  the  formation  of 
spores  in  the  hay  bacillus,  the  bacillus  of  malignanl  edema,  blackleg,  tetanus,  and 
Bacittu8  botulinw.  The  author  concludes  from  his  experiments  thai  tin- most  favor- 
able media  for  encouraging  a  luxuriant  production  of  spores  in  aerobic  bacteria  are 
simply  bouillon  and  agar  or  these  media  with  the  addition  of  2  per  cenl  of  milk 
sugar.  The  addition  of  5  per  rent  of  glycerin  does  no!  check  the  developmenl  of 
spores  to  the  same  extent,  as  2  per  cent  of  grape  sugar.  Nonspore-bearing  races  of 
anthrax  bacilli  may  be  readily  obtained  by  repeated  transfers  upon  glycerin  agar. 
Spore  formation  takes  place  in  the  absence  of  suitable  nutritive  conditions  only  when 
the  bacilli  are  in  the  heighl  of  their  developmental  powers.  The  spores  in  anthrax 
bacillus  are  formed  by  the  contraction  of  the  protoplasm.  The  mure  oxygen  presenl 
the  mure  rapid  the  spore  formation,  and  this  process  does  nol  take  place  in  the  com- 
plete absence  of  oxygen.  The  juice  of  the  quince  and  marshmallovt  can  nol  replace 
oxygen.  Spore  formation  in  aerobic  bacteria  is  favored  by  the  addition  of  grape 
sugar  and  glj  cerin. 

The  acclimatization  of  anthrax  bacilli  to  the  bactericidal  action  of  the 
serum,  (i.  Sacharofi  (Centbl.  Bald.  u.  I'm-.,  i.  AbL,  Orig.,  37  (1904),  No.  3,  pp. 
ill  f!8). — The  experiments  reported  by  the  author  in  this  paper  were  largely  con- 
cerned with  determining  whether  the  anthrax   bacillus  could  become  immune  to  a 

bactericidal   serum    in   a  manner   similar  to  that  which    has  been   observed    in   other 

bacteria.  For  this  purpose  the  author  made  use  of  virulent  laboratory  cultures 
rather  than  vaccine.  Anthrax  bacilli  were  cultivated  in  rabbit  blood  and  in  fresh 
rabbil  si  •mm.  The  author's  experiments  showed  thai  little  hope  is  to  be  entertained 
of  immunizing  anthrax  bacilli  toward  the  bactericidal  effect  of  deflbrinated  rabbil 

hi I.     No  acclimatization  was  noted  in  this  regard  after  6  transfers.     When  rabbil 

serum  was  substituted  for  rabbil  blood,  however,  and  8  transfers  of  anthrax  cultures 
were  made,  rather  different  results  were  obtained.  It  was  thus  found  possible  to 
immunize  anthrax  bacilli  toward  the  bactericidal  action  of  rabbit  serum,  but  nol 
toward  thai  of  deflbrinated  blood.  This  acquired  immunity  toward  serum  is  easily 
losl  by  preservation  of  the  cultures  in  an  autoclave  or  at  the  temperature  of  an  ordi- 
nary living  room.  No  increase  in  virulence  was  observed  in  the  bacilli  which  had 
become  immune  to  rabbil  serum. 

Sterilization  of  oats  infected  with  anthrax,  A.  .1  u;<;i;k  (  Monatsh,  Prakt.  Tierh., 
16(1904),  No.  i  5,  pp.  .'■■'.'  235) . — The  author  has  continued  his  experiments  in  per 
fecting  methods  of  destroying  anthrax  spores  in  oats  without  greatly  injuring  the 

market  or  nutritive  value  of  the  oats.  During  these  experiments  it  was  found  that 
a  temperature  of  180°  ('.  for  a  period  of  12  minutes  was  snllieient  to  destroy  anthrax 
spores  in  a  layer  of  oats  1' em.  deep.  The  oats,  however,  were  considerably  roasted 
by   subjection    to   this   temperature,  and    were,  therefore,  greatly  reduced    in    market 

value.     By  the  use  of  Venuleth's  apparatus  it  was  found  possible  to  subject  the  oats 
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to  a  sufficiently  high  temperature  to  destroy  anthrax  spores  within  12  minutes 
without  roasting  the  oats.  The  color  of  the  oats  was  slightly  darkened,  but  they 
were  still  yellow  and  marketable.  Chemical  analyses  showed  thai  their  nutritive 
value  was  not  affected. 

Oxygen  in  milk  fever,  E.  II.  Lehnebt  (Connecticut  Starrs  Sta.  I!/>t.  1904,  P- 
l ;:  I.— Oxygen  was  injected  into  the  udder  in  one  case  of  milk  fever.  The  symp- 
toms were  relieved  within  20  minutes  and  apparent  recovery  took  place  within  a  few- 
hours.      After  H>  days  the  normal  milk  flow  returned. 

Treatment  of  parturient  paresis,  W.  II.  Ridge  (Amer.  Vet.  Rev.,  28  (1904), 
No.  .'.  />/>■  l? hi  '■''?  I. — The  author  briefly  out  lines  a  considerable  variety  of  treatments 
adopted  by  different  veterinarians  in  curing  this  disease.  The  author  tested  the 
oxygen  treatment  in  4  cases,  all  of  which  recovered  promptly  and  without  any  compli- 
cations. During  the  same  period  31  cases  of  milk  fever  were  treated  by  the  Schmidt 
method,  and  among  this  number  L8  recovered  while  II!  died.  Attention  is  called  to 
the  promptness  with  which  the  effects  of  oxygen  injections  are  manifested.  The 
animals  rapidly  regain  consciousness  and  give  no  trouble  to  the  attendants.  A  brief 
description  is  given  of  a  suitable  oxygen  tank  for  use  in  this  treatment. 

The  use  of  oxygen  for  milk  fever,  R.  P.  Lyman  (Amer.  Vet.  Rev.,  28  \  1904),  No.S, 
pp.   256    .'<:.'). — The  author   has   had    nothing   but  excellent  results  in  the  use  of  this 

met  hoi  1.    In  acute  cases  of  milk  fever  where  unconsiousness  has  already  supervened, 

the  author  a' I  ministers  strychnin  hypodermically  in  doses  of  \  of  a  grain.  The  in  Met- 
is then  hastily  inflated  with  oxygen.  Usually  the  effects  of  the  oxygen  are  noticea- 
ble very  rapidly,  sometimes  within  Hi  minutes,  and  the  most  serious  symptoms  of 
the  disease  are  frequently  relieved  in  .'!•"«  minutes.  A  plethoric  condition  is  consid- 
ered by  the  author  as  the  most  important  predisposing  cause  of  this  disease.  The 
exact  etiology  of  milk  fever,  however,  still  remains  in  doubt.  The  author  uses  an 
oxygen  tank  under  considerable  pressure,  and  the  method  requires  the  assistance  of 
an  attendant. 

Parturient  apoplexy — more  results  from  oxygen,  S.  S.  Snydeb  (  A  mer.  Vet.  R^  v., 
28(1004),  No.  3,  /i/i.  269,  270).  -Detailed  clinical  notes  are  given  on  9  cases  of  milk 
fever  treated  by  means  of  oxygen  in  8  of  which  a  complete  recovery  took  place,  while 
1  animal  died.  The  results  of  the  inflation  of  the  udder  by  means  of  oxygen  were 
manifested  within  a  short  time. 

Oxygen  in  the  treatment  of  parturient  paresis,  J.  Miller  (Amer.  Vet.  Rev., 
28(1904),  No.  'i,  pp.  868-370).  A  report  is  given  on  the  clinical  symptoms  and 
course  of  the  disease  in  5  cases  of  milk  fevert  reated  by  means  of  oxygen.      A  recovery 

took  place  in  all  cases  within  comparatively  short  time.  The  author  givesabrief 
description  of  the  oxygen  tank  used  in  these,  treatments.  It  is  believed  by  the 
author  that  the  disease  is  due  to  the  toxic  products  of  an  anaerobic  organism. 

The  bacterial  flora  of  the  healthy  genital  canal  of  cattle  and  its  importance 
in  the  production  of  puerperal  fever,  B.  Denzler  (Monatsh.  Prakt.  Tirrli.,  16 
( 1904),  No.  4-6,  /'/'■  !  '/■''  t95).  —  An  elaborate  investigation  was  made  for  the  purpose 
of  determining  the  species  of  bacteria  found  in  various  parts  of  the  genital  canal  in 
cattle.  The  literature  relating  to  this  subject  is  critically  discussed  in  connection 
with  a  sin n t  bibliography.  The  author's  investigations  were  made  on  a  large  num- 
ber of  cattle  both  before  ami  after  death.  Particular  attention  was  given  to  studying 
the  extent  to  which  the  vaginal  walls  are  capable  of  destroying  pathogenic  and 
other  bacteria.  As  a  result  of  theauthor's  investigations  it  appearsthat  the  bacterial 
Bora  of  the  vulva  of  cattle  varies  greatly,  but  frequently  includes  pathogenic  micro- 
organisms such  as  Staphylococcus  pyogenes  aureus,  streptococcus,  and  the  coli  bacillus. 
With  the  exception  of  the  coli  bacillus,  however,  these  organisms  show  a  much 
reduced  virulence.  Under  normal  conditions  no  pathogenic  bacteria  are  found  in 
the  vagina  and  even  in  abnormal  conditions  the  cervical  canal,  the  uterus,  and  tin 
oviducts  are  free  from  bacteria.     The  bactericidal  powerof  the  vaginal  walls  in  cattle 


VETERINARY    SCIENCE    AND    PRACTICE.  1027 

is  quite  striking.  The  natural  process  of  purification  requires  only  a  short  time, 
usually  varying  from  18  to  117  hours.  The  process  of  disinfection  is  apparently  not 
greatly  assisted  by  the  use  of  antiseptic  washes.  The  introduction  of  highly  viru- 
lent staphylococci,  streptococci,  and  coli  bacillus  into  the  vagina  of  cattle  has  no 
apparent  effect  upon  the  health  of  the  animals. 

Treatment  of  infectious  vaginal  catarrh  in  cattle,  Martens  I  Berlin.  Tierdrztl. 
Wchnschr.,  1904,  No.  47,  />/>■  769,  770). — The  symptoms  of  this  disease  are  briefly 
described.  When  the  proper  method  of  treatment  is  adopted  it  is  possible,  in  the 
author's  opinion,  to  bring  about  a  cure  within  2  or  3  weeks.  Medicines  used  in  the 
treatment  of  this  disease  may  he  applied  in  the  form  of  a  powder,  salve,  or  fluid. 
The  last-named  method  of  procedure  is  probably  to  be  preferred  in  a  majority  of 
cases.  It  permits  a  more  thorough  application  of  the  remedy  to  all  of  the  affected 
surfaces.  For  this  purpose  the  author  uses  a  6  to  s  per  cent  solution  of  crude  alum 
and  tannin  in  warm  water.  After  a  preliminary  treatment  with  this  remedy  hh- 
thargan  salve  may  he  applied. 

Premature  parturition  in  cattle,  A.  S.  Alexander  {Breeder's  '■":.,  46  (1904), 
No.  20,  />/>.  892,  893). — This  disease  occurs  in  an  accidental  and  a  contagious  form. 
Particular  attention  is  given  to  a  discussion  of  contagious  abortion  and  detailed 
recommendations  are  made  regarding  the  care  of  aborting  animals,  disinfection  of 
Stables,  and  general  methods  to  he  adopted  for  the  prevention  and  eradication  of  the 
disease. 

An  investigation  in  the  County  of  Wexford  of  a  disease  in  young  cattle, 
J.  11.  Norms  (Jour.  Dept.  Agr.  <it,<l  Tech.  Tnstr.  Ireland,  5  (1904),  No.  /,  pp.  48-57, 
/)/s.  .'/,  mail  l). — For  a  number  of  years  a  serious  loss  of  cattle  has  been  experienced 
in  various  parts  .if  Ireland  from  a  chronic  wasting  disease  characterized  by  great 
anemia  and  very  high  mortality.  During  the  past  winter  the  mortality  was  higher 
than  usual,  owing  perhaps  to  the  wet  season.  In  the  County  of  Wexford  the  disease 
invaded  almost  every  district.  Affected  cattle  are  recognized  by  their  hidebound 
condition,  anemic  appearance,  and  scours.  A  <^reat  majority  of  outbreaks  occur 
between  October  and  April,  but  occasionally  cases  are  met  with  in  the  spring  and 
early  summer.  Although  the  affected  animal  gradually  loses  weight  and  shows  an 
anemic  condition  the  appetite  frequently  remains  unimpaired.  When  a  post-mortem 
examination  is  made  it  is  found  that  the  first  •'!  stomachs  and  the  majority  of  the 
other  internal  organs  are  in  a  nearly  normal  condition  except  for  their  bloodless 
appearance.  It  is  apparent  from  such  an  investigation  that  no  organic  disease  pre- 
vails in  the  affected  animals.  In  every  post-mortem  examination,  however,  myriads 
of  parasitic  worms  were  found  belonging  to  the  species  Strongyhis  gracilis.  The  para- 
sites are  uniformly  found  in  the  fourth  stomach,  the  condition  of  which  when  exam- 
ined post  mortem  varies  to  a  considerable  extent.  In  some  cases  it  shows  a  eatarrhal 
condition  with  a  color  varying  from  rose  to  purple.  In  other  cases,  it  is  pale  with 
swollen,  soft,  ami  dropsical  walls.  In  a  few  instances  another  parasitic  worm, 
S.  convolutus,  is  found  in  company  with  S.  gracilis  and  occasionally  a  species  of 
trichocephalus  was  found  in  the  stomach.  The  life  history  of  S.  gracilis  is  not  well 
understood  and  the  disease  caused  by  its  presence  in  the  fourth  stomach  does  not 
readily  yield  to  treatment.  In  order  to  prevent  the  general  spread  of  infestation  it 
is  recommended  that  various  measures  be  adopted  which  are  calculated  to  destroy 
the  larva'  in  the  pasture.  With  this  object  in  view,  the  manure  from  infested  cattle 
should  be  burned  or  buried  in  quicklime  and  the  worms  on  the  grass  and  pastures 
may  be  destroyed  to  some  extent  by  treatment  with  lime  or  salt.  Badly  infested 
pastures  may  be  used  for  horse  grazing  or  planted  to  cultivated  crops.  In  this  way 
the  larva'  in  pastures  may  be  greatly  reduced  in  numbers. 

Generalized  melanosis  in  a  heifer,  E.  Bro  (Rev.  Vet.  Toulouse,  29  (1904),  No. 
1 .',  iij>.  81 .'.  813). — In  a  heifer  which  was  apparently  in  good  health  and  which  showed 
no  emaciation  or  general  physiological  disturbance  aside  from  melanosis,  the  spinal 
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cord  was  found  to  be  of  a  black  color  throughout  with  extension  of  thi.s  pathological 
condition  into  the  nerves  for  some  distance  from  the  spinal  cord.  The  brain  mem- 
branes were  thickened  and  covered  with  a  dark-colored  fluid. 

Lead  poisoning  of  cattle,  R.  H.  Forbes  and  W.  W.  Skinner  (Arizona  Sta.  Rpt. 
1904,  pp.  497,  498). — Numerous  fatalities  occurred  among  cattle  after  drinking  water 
from  the  tailings  of  a  quartz  stamp  mill.  An  analysis  of  this  water  showed  a  faint 
trace  of  arsenic,  somewhat  more  copper,  and  2.64  to  3.21  per  cent  of  lead  in  the  form 
of  white  carbonate.  The  symptoms  observed  in  the  poisoned  animals  were  those 
which  are  produced  by  lead,  and  it  is  believed  that  the  carbonate  of  lead  was  the 
cause  of  death. 

Malignant  edema,  V.  Schaefer  (Amer.  Vet.  Rev.,  28  (1904) ,  No.  4,  pp.  364-367). — 
An  outbreak  of  this  disease  occurred  on  a  farm  near  Herman,  Nebr.,  and  affected 
both  horses  and  cattle.  Large  edematous  swellings  were  observed  on  the  anterior 
portion  of  the  thorax.  Affected  horses  were  treated  with  iron  and  quinin,  but  died 
within  the  course  of  2  days.  Several  years  later  an  outbreak  of  the  disease  occurred 
in  the  same  locality  among  cattle.  The  swellings  on  affected  cattle  were  of  large 
size.  The  author  tried  potassium  iodid  in  half-ounce  doses  3  times  daily  and  made 
external  applications  of  corrosive  sublimate.  The  doses  of  potassium  iodid  were 
increased  and  maintained  for  a  number  of  days.  After  a  time  symptoms  of  iodism 
appeared,  after  which  the  treatment  was  omitted  for  2  or  3  days.  The  remedy  was 
then  applied  again  and  continued  until  complete  recovery  took  place. 

The  bacillus  of  malignant  edema,  E.  Bachmann  (Centbl.  Bald.  u.  Par.,  1.  Abt., 
Orig.,  37  (1904),  Nos.  2,  pp.  221-228;  3,  pp.  353-364). — A  careful  study  was  made  of 
the  morphology,  biology,  and  pathogenic  properties  of  the  bacillus  of  malignant 
edema.  During  the  author's  experiments  a  number  of  races  of  this  organism  were 
used  in  inoculating  guinea  pigs  and  rabbits.  For  this  purpose  cultures  were  main- 
tained on  agar  and  liquefied  gelatin.  The  5  races  of  the  bacillus  which  were  used  by 
the  author  would  naturally  be  classified  in  2  groups  containing  3  and  2  races,  respec- 
tively. The  first  group  when  inoculated  into  rabbits  and  guinea  pigs  produced  sera 
which  agglutinated  bacilli  of  the  same  race  and  which  also  possessed  a  weak  agglu- 
tinating power  toward  other  races  of  the  same  group.  In  the  races  belonging  to  the 
second  group  no  pronounced  agglutinating  serum  was  obtained  during  the  author's 
experiments.  It  is  believed  that  the  ordinary  bacillus  of  malignant  edema  and  the 
bacillus  described  by  Ghon  and  Sachs  are  identical  and  the  term  bacillus  of  malig- 
nant edema  is,  therefore,  retained  as  a  group  name. 

Etiology  and  treatment  of  azoturia,  B.  M.  Flint  (Amer.  Vet.  Rev.,  28  (1904), 
No.  2,  pp.  146,  147). — Brief  notes  are  given  on  the  symptoms  of  this  disease.  In 
treating  azoturia  the  author  administers  eserin  or  arecolin,  followed  by  a  mixture 
containing  fluid  extract  of  jaborandi,  fluid  extract  of  buchu,  sweet  spirits  of  niter, 
and  cold  water.  The  fluid  extract  of  jaborandi  is  considered  a  drug  of  great  value 
in  combating  the  symptoms  of  azoturia. 

Diseases  of  sheep  in  Great  Britain  (Jour.  Bd.  Agr.  [London],  11  (1904),  No. 
8,  pp.  490-494). — During  the  spring  of  1904  reports  were  received  by  the  board  of 
agriculture  which  indicated  that  sheep  diseases  were  perhaps  unusually  prevalent  on 
account  of  the  previous  wet  season.  A  circular  letter  of  inquiry  was,  therefore, 
addressed  to  a  number  of  correspondents  and  replies  were  received  from  which 
considerable  information  was  gained  regarding  the  nature  and  prevalence  of  sheep 
diseases.  In  general,  the  health  of  sheep  was  found  to  be  in  fairly  satisfactory  con- 
dition. The  death  rate  in  most  of  the  localities  was  not  above  the  average.  Notes 
are  given  on  the  occurrence  of  liver  fluke,  foot  rot,  louping  ill,  blackleg,  scour,  and 
joint  ill.  In  the  replies  to  the  circular  letter  it  was  stated  that  in  some  localities 
scour  is  very  fatal  and  widely  distributed  in  certain  seasons. 

Treatment  of  petechial  fever  -with  Ichthargan,  Brugger  ( Dent.  Tierarztl. 
Wchnschr.,  12  (1904),  No.  47,  pp.  470-472). — The  symptoms  and  course  of  a  case  of 
this  disease  in  the  horse  are  described  in  considerable  detail.     A  2  per  cent  solution  of 
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Ichthargan  was  administered  intravenously.  The  symptoms  of  the  disease  recurred, 
however,  after  apparent  recovery  had  taken  place.  Another  intravenous  inoculation 
was  given  and  subsequently  a  third  after  another  recurrence  of  the  symptoms.  At 
the  third  injection  a  4  per  cent  solution  of  Ichthargan  was  given  and  the  usual  reac- 
tion was  exhibited  within  10  minutes.     A  complete  recovery  t«»»k  place. 

Ichthargan,  A.  Holier  (Finsk  Veterinartidskr.,  10  (1904),  No.  4,  pp.  79-85). — 
The  chemical  nature  of  this  drug  is  briefly  discussed.  The  author  used  Ichthargan 
in  the  treatment  of  suppurating  wounds,  eczema  in  dogs,  and  also  in  cases  of  mange 
and  infestation  with  lice.     Satisfactory  results  were  obtained  in  nearly  all  cases. 

Epizootic  cerebro-spinal  meningitis  in  horses,  Huber  (  Wchnschr.  Tierheilk. 
u.  Viehzucht,  48  (1904),  No.  44,  pp.  693-695). — This  disease  broke  out  among  6  horses 
on  a  farm.  The  symptoms  of  the  disease  are  briefly  outlined.  An  examination  of 
the  premises  showed  that  the  sanitary  conditions  were  very  poor.  The  stalls  were, 
therefore,  rebuilt  and  a  thorough  disinfection  was  carried  out  on  the  premises.  Not- 
withstanding these  precautions,  however,  another  case  occurred  after  a  period  of  2 
months  and  this  case  did  not  yield  to  treatment. 

Glucose  in  the  urine  in  cases  of  dourine,  J.  Roger  (Rev.  Vet.  Toulouse,  29  (1904), 
No.  12,  pp.  813,  814). — The  author  determined  the  presence  of  an  unusual  amount  of 
glucose  in  the  urine  of  a  stallion  which  was  affected  with  dourine.  The  glucose 
varied  in  quantity  from  2  gm.  to  10  gm.  per  liter.  The  presence  of  glucose  in  the  urine 
appeared  to  be  correlated  with  the  loss  of  weight  which  was  gradually  taking  place  in 
the  affected  stallion.    This  discovery  may  be  of  some  assistance  in  diagnosing  dourine. 

Dourine  and  surra,  H.  T.  Pease  (  Vet.  Jour.,  59  (1904),  No.  353,  pp.  297-299).— 
The  Asiatic  buffalo  was  inoculated  with  virulent  blood  from  a  case  of  dourine  and  a 
secondary  swelling  was  obtained  at  the  point  of  inoculation  at  which  place  also  the 
virulent  organism  was  found.     Detailed  notes  are  given  on  one  case  of  this  sort. 

The  dangers  which  are  inherent  in  a  system  proposed  by  Brauer  for  rais- 
ing animals  immune  to  surra,  A.  Schmidt  (Berlin.  Tierarztl.  Wchnschr.,  1904,  No.  47, 
pp.  767,  768). — Brauer,  on  the  basis  of  his  observations  of  diseases  caused  by  trypano- 
somes  in  tropical  countries,  suggested  that  the  most  efficient  way  of  obtaining  animals 
immune  to  these  diseases  was  to  subject  them  during  early  life  to  the  attacks  of  Glossina 
morsitans  in  the  presence  of  other  animals  affected  with  the  disease.  The  author  calls 
attention  to  the  danger  that  such  animals,  during  the  course  of  immunization,  may 
transmit  the  disease  to  adult  animals  which  in  turn  may  be  affected  with  fatal  cases. 
The  scheme  proposed  by  Brauer  is  considered  as  subject  to  many  objections,  particu- 
larly in  view  of  the  great  difficulties  involved  in  establishing  any  new  system  of  ani- 
mal industry  among  the  natives  in  tropical  countries. 

Leucocytes  in  the  blood  of  the  horse,  Bibault  (Bui.  Soc.  Cent.  Med.  Vit.,  81 
(1904),  No.  20,  pp.  671-677).  —  An  elaborate  study  was  made  of  the  various  forms  of 
leucocytes  found  in  the  blood  of  the  horse  and  tables  are  presented  showing  the  rel- 
ative numbers  of  these  different  leucocytes  in  horses  of  different  age  in  health  and 
also  under  the  influence  of  various  diseases.  It  was  found  that  inallein  injections 
caused  a  hyperleucocytosis  in  horses  which  were  not  glanderous.  The  polynuclear 
cells  underwent  the  greatest  increase  in  numbers.  An  examination  of  the  blood  of 
glanderous  horses  showed  that  the  number  of  polynuclear  cells  was  considerably 
above  the  normal  and  inallein  injections  were  found  to  exaggerate  this  normal  con- 
dition to  a  great  extent. 

Poultry  diseases,  A.  R.  Ward  (California  Sla.  Rpt.  1904,  PP-  90-107,  Jg.  1). — A 
brief  account  is  given  of  the  extent  of  the  poultry  business  in  California  and  of  the 
recent  establishment  of  the  poultry  experiment  station  at  Petaluma.  At  this  sta- 
tion a  study  is  being  made  of  various  poultry  diseases,  including  tuberculosis,  fowl 
cholera,  chicken  pox,  and  roup.  Tuberculosis  appears  not  to  be  transmitted  through 
the  eggs,  in  fact,  hens  with  advanced  cases  of  tuberculosis  do  not  lay.  Sanitary  .meas- 
ures when  carried  out  strictly  are  capable  of  reducing  the  losses  from  fowl  cholera  to 
a  material  extent.     These  measures  include  the  collection  and  destruction  of  all  dead 
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birds  and  thorough  spraying  of  poultry  houses.  In  a  study  of  roup  numerous  rem- 
edies were  tried,  including  potassium  permanganate,  creolin,  kerosene,  camphor, 
turpentine,  etc.  White  the  permanganate  of  potash  was  found  useful  in  combating 
the  disease  in  the  eyes,  it  appeared  to  be  useless  in  treating  the  nasal  chambers.  The 
same  statement  may  be  made  for  creolin.  Copper  sulphate  in  a  2  per  cent  solution 
and  turpentine  were  of  little  avail.  Kerosene  gave  encouraging  results,  but  the  fowls 
which  were  apparently  cured  subsequently  died.  Brief  notes  were  also  given  on 
anthrax  and  "mad  itch"  in  cattle. 

The  saliva  of  rabid  animals  and  the  vaccination  of  sheep  against  rabies, 
P.  Remlinger  (Compl.  Rend.  Soc.  Biol.  [Paris],  57  (1904).  No.  29,  pp.  309-311).— 
For  the  purpose  of  testing  the  virulence  of  saliva  of  rabid  animals  inoculations  with 
pilocarpin  were  given.  This  drug  has  the  power  of  causing  an  abundant  secretion 
of  saliva.  It  was  thus  found  possible  to  collect  the  saliva  under  aseptic  condition. 
Saliva  thus  obtained  from  different  animals  was  inoculated  into  rabbits,  guinea  pigs, 
and  other  experimental  animals  in  considerable  numbers.  No  case  of  rallies 
resulted.  When  a  large  quantity  of  such  saliva  was  used  in  inoculation  experiments 
it  had  no  effect  in  producing  immunity  toward  rabies  in  the  inoculated  animals. 

Recent  work  on  rabies,  P.  Remlixger  {Bui.  Inst.  Pasteur,  .'  (1904),  Nos.  in, 
pp.  753-704;  20,  pp.  793-800). — An  outline  is  presented  of  results  obtained  by  inves- 
tigations of  various  phases  of  rabies.  Notes  are  given  on  the  methods  of  penetration 
of  rabies  virus  into  susceptible  animals,  the  rabies  corpuscles  of  Negri,  filtration  of 
rabies  virus,  rabies  toxin,  Pasteur  treatment  for  the  disease,  and  symptoms,  diagnosis, 
and  pathological  anatomy  of  rabies.  A  brief  criticism  is  also  given  of  the  theory  of 
Sinn  regarding  the  attenuating  effect  o1-  dogs  and  other  carnivorous  animals  upon 
rabies  virus. 

Negri's  corpuscle  and  the  rapid  diagnosis  of  rabies,  P.  Stazzi  (  Clin.  Yet.,  27 
(1904),  Nos.  42,  pp.  249-254;  44,  }'!>■  201-205;  46,  pp.  273-277)  .—During  the  course 
of  the  author's  investigations  it  was  found  possible  to  recognize  Negri's  corpuscles 
with  considerable  ease,  and  to  make  a  comparatively  rapid  diagnosis  of  rabies.  The 
occurrence  of  these  corpuscles  and  pathological  alterations  in  the  surrounding  tissue 
are  briefly  described.  The  literature  of  the  subject  is  discussed  in  connection  with  a 
short  bibliography. 

Immunity  in  cases  of  piroplasmosis  in  dogs,  A.  Theiler  (Centbl.  Bait.  \i. 
Par.,  1.  Alt.,  Ovig.,  37  (1904),  No.  3,  pp.  401-405). — Dogs  which  have  resisted  an 
attack  of  piroplasmosis  remain  permanently  immune  to  the  disease  thereafter.  The 
organism  of  the  disease,  however,  is  always  found  in  their  blood,  which  remains 
virulent  for  susceptible  dogs.  Experiments  were  made  by  the  author  for  the  pur- 
pose of  determining  whether  dogs  could  be  overimmunized,  so  as  to  obtain  sera  with 
preventive  action  toward  the  development  of  piroplasmosis.  During  these  experi- 
ments it  was  found  that  the  serum  obtained  by  overimmunizing  dogs  with  the  defibrin- 
ated  blood  of  sick  animals  possesses  considerable  preventive  action.  The  blood  of 
an  overimmunized  dog  has  a  pathogenic  effect  whether  defibrinated  or  not.  The 
serum  of  treated  dogs  contains  a  preventive  substance  which  is  not  destroyed  by 
subjection  to  a  temperature  of  55°  C.  The  mechanism  of  the  production  of  a  pre- 
ventive serum  in  immune  dogs  appears  to  take  place  according  to  the  same  laws 
which  are  concerned  in  the  process  of  immunization  by  means  of  bacteria.  The 
only  essential  difference  consists  in  the  fact  that  the  blood  of  highly  immune  dogs 
remains  virulent. 

Variation  in  the  hooks  of  the  dog  tapeworms,  Taenia  serrata  and  T.  seri- 
alis,  E.  C.  Stevenson  and  C.  C.  Engberg  (Studies  Zool.  Lab.,  Univ.  Nebraska,  No.  59, 
pp.  409-448,  ]>ls.  6). — This  article  was  prepared  as  a  thesis  for  submission  at  the 
University  of  Nebraska.  The  material  was  collected  chiefly  from  dogs  in  the 
vicinity  of  Lincoln,  Nebraska.  The  authors  studied  the  position  and  attachment  of 
the  hooks  of  both  species  of  tapeworms  and  gave  attention  also  to  the  investigation 
of  the  function  of  the  hooks,  the  variation  in  size  and  shape,  and  the  life  history  of 
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T.  serrata  and  T.  serialis.  The  average  length  of  the  honks  of  both  species  of  tape- 
worms as  found  in  dogs  at  Lincoln,  Nebr.,  is  considerably  greater  than  that  hitherto 
reported.  The  literature  of  the  subject  is  discussed  in  connection  with  a  brief 
bibliography. 

Vaccination  against  fowl  cholera  by  means  of  its  toxins,  C.  Bisanti  (Compt. 
Rend.  Soc.  Biol.  [Paris'],  57  (1904),  No.  28,  pp.  293-895).—  In  a  series  of  experiments 
carried  out  by  the  author  it  was  found  possible  to  confer  immunity  toward  fowl 
cholera  upon  susceptible  animals  by  means  of  cultures  of  the  fowl  cholera  bacilli  in 
vivo  in  collodion  sacs.  By  allowing  such  cultures  in  collodion  sacs  to  remain  in  the 
peritoneum  where  their  effects  are  most  actively  manifested  an  immunity  is  pro- 
duced which  is  much  more  effective  and  lasting  than  may  be  secured  by  hypodermic 
inoculation. 

Index-catalogue  of  medical  and  veterinary  zoology,  C.  W.  Stiles  and  A. 
Hassall  (  U.  S.  Dept.  Agr.,  Bureau  of  Animal  Industry  Bui.  39,  pts.  9,  pp.  661-706; 
10,  pp.  707-782;  11,  pp.  783-838). — In  these  parts  of  the  index-catalogue  all  authors 
have  been  entered  whose  names  begin  with  H,  I,  and  J. 

AGRICULTURAL  ENGINEERING. 

Contributions  to  the  hydrology  of  eastern  United  States,  1904,  M.  L.  Ful- 
ler (  f.  S.  Geol.  Survey,  Water-Supply  and  Irrig.  Paper  No.  110,  pp.  ill,  pis.  5,  Jigs. 
33). — "The  present  paper,  which  is  the  second  of  the  series  of  'Contributions  to  the 
hydrology  of  eastern  United  States,'  includes  23  short  reports  by  19  geologists  and 
others.  Of  these  the  longer  papers  have  been  contributed  by  those  connected  with 
the  eastern  section  of  the  division  of  hydrology,  but  several  that  embody  summaries 
of  the  water  resources  of  regions  covered  by  geologic  investigations  have  been 
prepared  by  members  of  the  geologic  branch." 

The  papers  included  are:  Description  of  the  Underflow  Meter  used  in  Measuring 
the  Velocity  and  Direction  of  Underground  Water,  by  0.  S.  Slichter;  The  California 
or  "Stove-Pipe"  Method  of  Well  Construction,  by  C.  S.  Slichter;  Approximate 
Methods  of  Measuring  the  Yield  of  Flowing  Wells,  by  C.  S.  Slichter;  Corrections 
Necessary  in  Accurate  Determinations  of  Flow  from  Vertical  Well  Casings,  by  A.  N. 
Talbot;  Experiment  Relating  to  Problems  of  Well  Contamination  at  Quitman,  Ga., 
by  S.  W.  McCallie;  The  New  Artesian  Water  Supply  at  Ithaca,  N.  Y.,  by  F.  L. 
Whitney;  Drilled  Wells  of  the  Triassic  Area  of  the  Connecticut  Valley,  by  W.  H.  C. 
Pynchon;  Triassic  Rocks  of  the  Connecticut  Valley  as  a  Source  of  Water  Supply,  by 
M.  L.  Fuller;  Spring  System  of  the  Decaturville  Dome,  Camden  County,  Mo.,  by 
E.  M.  Shepard;  Water  Resources  of  the  Fort  Ticonderoga  Quadrangle,  Vermont  and 
New  York,  by  T.  N.  Dale;  Water  Resources  of  the  Taconic  Quadrangle,  New  York, 
Massachusetts,  and  Vermont,  by  F.  B.  Taylor;  Water  Resources  of  the  Watkina 
Quadrangle,  New  York,  by  R.  S.  Tarr;  Water  Resources  of  the  Central  and  South- 
western Highlands  of  New  Jersey,  by  L.  LaForge;  Water  Resources  of  the  Chambers- 
burg  and  Mercersburg  Quadrangles,  Pennsylvania,  by  G.  W.  Stose;  Water  Resources 
of  the  Curwensville,  Patton,  Ebensburg,  and  Barnesboro  Quadrangles,  Pennsylvania, 
by  F.  G.  Clapp;  Water  Resources  of  the  Elders  Ridge  Quadrangle,  Pennsylvania, 
by  R.  W.  Stone;  Water  Resources  of  the  Waynesburg  Quadrangle,  Pennsylvania,  by 
R.  W.  Stone;  Water  Resources  of  the  Accident  and  Grantsville  Quadrangles,  Mary- 
land, by  G.  C.  Martin;  Water  Resources  of  the  Frostburg  and  Flintstone  Quadrangles, 
Maryland  and  West  Virginia,  by  G.  C.  Martin;  Water  Resources  of  the  Cowee  and 
Pisgah  Quadrangles,  North  Carolina,  by  H.  S.  Gale;  Water  Resources  of  the 
Middlesboro-Harlan  Region  of  Southeastern  Kentucky,  by  G.  H.  Ashley;  Summary 
of  the  Water  Supply  of  the  Ozark  Region  in  Northern  Arkansas,  by  G.  I.  Adams; 
and  Notes  on  the  Hydrology  of  Cuba,  by  M.  L.  Fuller. 

Hydrography  of  the  Susquehanna  River  drainage  basin,  J.  C.  Hoyt  and 
R.  H.  Anderson  (  U.  S.  Geol.  Survey,  Water-Supply  and  Trrig.  Paper  No.  109,  pp.  215, 
pis.  29,  figs.  9).  —  "In  this  paper  has  been  brought  together,  in  such  form  as  to  be  cf 
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use  to  both  the  general  and  the  engineering  public,  all  the  available  hydrographic 
information  in  regard  to  this  important  area." 

Irrigation  in  the  Karroo,  P.  J.  Du  Toit  (Agr.  Jour.  Cape  Good  Hope,  26  (J 905), 
No.  1,  pp.  62-68). — Descriptions  are  given  of  successful  and  unsuccessful  schemes, 
especially  those  along  the  Visch,  Zak,  and  Orange  rivers.  The  unsuccessful  schemes 
include  those  in  which  flood  water  is  conserved  in  a  large  dam  and  led  on  to  land 
below  the  wall;  the  successful  schemes  include  those  in  which  flood  waters  are 
impeded  jn  their  course  and  spread  over. the  land  above  the  wall,  and  those  in  which 
irrigation  is  done  by  diversion  from  perennial  streams.  The  first  are  largely  gov- 
ernment enterprises;  the  second  mainly  private;  the  third  both  public  and  private. 

The  utilization  of  Karroo  flood  waters  (  Agr.  Jam-.  Cape  Good  Hope,  96  (1905), 
No.  1,  pp.  88-100,  ph.  2,  fig*.  7). — The  work  and  methods  used  on  a  large  farm  near 
Schoombie  to  divert  and  spread  flood  waters  over  the  land  are  described  and  the 
results  of  the  practice  are  discussed. 

Land  treatment  of  sewage:  I.  General  report,  G.  McGowan,  A.  C.  Houston, 
and  G.  B.  Kershaw.  II.  Chemical  report,  G.  McGowan.  III.  Bacteriological 
report,  A.  C.  Houston.  IV.  Engineering  and  practical  report,  G.  B.  Kershaw 
(Roy.  Com.  Sewage  Disposal  [Great  Britain]  RpL,  4  (1904),  pis.  1,  pp.  116,  dgms.  18; 
2,  pp.  IV+328,  dgms.  40;  3,  j>j>.  214,  pis.  4,  dgms.  IS;  4,  pp.  129,  dgms.  53).— This 
report  gives  the  results  of  a  general  inspection  and  detailed  observations  on  8  repre- 
sentative sewage  farms  by  the  Royal  Commission  on  Sewage  Disposal.  The  8  farms 
were  classified  and  studied  according  to  the  type  of  soil  employed,  7  fairly  represent- 
ative soils  being  included  as  follows:  Sand,  sand  and  gravel,  light  loam,  heavy  loam, 
clay,  peat,  and  chalk.  The  data  recorded  relate  to  situation,  size,  and  irrigated  area 
of  the  farms;  the  population  supplying  the  sewage;  amount,  dry-weather  flow,  char- 
acter, and  method  of  treatment  of  the  sewage;  character  of  soil  and  subsoil;  length 
of  time  the  farm  has  been  in  operation;  the  method  of  handling  the  sewage  and  dis- 
posing of  the  effluents;  chemical  and  bacteriological  examinations  of  the  sewage  and 
effluents;  mechanical  analyses  of  the  soils  and  subsoils  of  the  farms,  etc. 

The  report  also  reviews  previous  work  of  the  Rivers  Pollution  Commission  in  its 
bearing  upon  this  subject.  Data  are  given  in  detail  in  numerous  tables  and  are 
shown  graphically  in  colored  diagrams. 

The  more  important  points  brought  out  in  the  report  are  summarized  as  follows: 

"In  the  first  place,  the  best  kind  of  soil  for  filtration  purposes  (e.  g.,  light  sandy 
loam  overlying  gravel  and  sand)  can  certainly  purify  to  a  remarkable  extent,  at  the 
rate  of  23,000  gals,  of  a  strong  mixed  sewage  per  acre  per  24  hours  (a)  at  a  given 
time;  and  over  10,000  gals,  per  acre  per  24  hours  (b)  on  the  year's  working  of  the 
total  irrigable  area.  Further,  under  (a)  and  (b)  sets  of  conditions,  over  100,000  and 
over  30,000  gals.,  respectively,  of  a  rather  weak  sewage  can  be  purified  to  a  fair 
although  not  to  an  altogether  satisfactory  extent. 

"Secondly,  with  soil  less  well  suited  for  filtration  purposes  (e.  g.,  sand  and  par- 
tially peaty  soil  lying  upon  sand  and  gravel),  from  about  25,000  to  46,000  gals,  of 
sewage  per  acre  per  24  hours  (a)  at  a  given  time;  and  from  about  8,000  to  23,000 
gals,  per  acre  per  24  hours  (b)  on  the  year's  working  of  the  total  irrigable  area, 
can  be  treated  so  as  to  yield  effluents  fairly  good,  but,  on  the  whole,  not  quite 
satisfactory. 

"Thirdly,  with  soils  passing  from  gravelly  loam  to  heavy  loam  or  clay,  all  being 
worked  as  combined  surface  irrigation  and  filtration  farms,  from  about  12,000  to 
57,000  gals,  of  sewage  per  acre  per  24  hours  (a)  at  a  given  time;  and  from  about 
4,000  to  9,000  gals,  per  acre  per  24  hours  (b)  on  the  year's  working  of  the  total  irri- 
gable area  can  be  treated  so  as  to  yield  effluents  moderately  good,  but  still  not  alto- 
gether satisfactory. 

"  To  summarize  all  the  results  within  the  limits  of  a  few  sentences  is  impossible, 
bul  we  may  say  in  conclusion,  and  speaking  in  general  terms,  that  wedoubt  whether 
even  the  most  suitable  kind  of  soil  worked  as  a  filtration  farm  should  be  called  upon 
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to  treat  more  than  30,000  to  60.000  gals,  per  acre  per  24  hours  at  a  given  time  (750  to 
1,500  persons  per  acre);  or  more  than  10,000  to  20,000  gals,  per  acre  per  24  hours, 
calculated  on  the  total  irrigable  area  (250  to  500  persons  per  acre).  Further,  that 
soil  not  well  suited  for  purification  purposes,  worked  as  a  surface  irrigation  or  as  a 
combined  surface  irrigation  and  filtration  farm,  should  not  be  called  upon  to  treat 
more  than  5,000  to  10,000  gals,  per  acre  per  24  hours  at  a  given  time  (125  to  250  per- 
sons per  acre) ;  or  more  than  1,000  to  2,000  gals,  per  acre  per  24  hours,  calculated  en 
the  total  irrigable  area  (25  to  50  persons  per  acre).  It  is  doubtful  if  the  very  worst 
kinds  of  soil  are  capable  of  dealing  quite  satisfactorily  even  with  this  relatively  small 
volume  of  sewage.  The  population  per  acre  is  calculated  on  40  gals,  of  sewage  per 
head  per  day.  It  is  here  assumed  that  the  sewage  is  of  medium  strength,  and  is 
mechanically  settled  before  going  on  to  the  land." 

The  commission  further  conclude  regarding  the  management  of  sewage  farms  that 
"  the  effectual  purification  of  sewage,  even  with  suitable  land,  can  only  be  accom- 
plished when  the  farming  operations  are  relegated  to  the  background  and  the  pro- 
duction of  a  good  effluent  considered  of  primary  importance.  On  the  other  hand, 
the  manager  knows  that  the  crops  will  probably  form  an  important  item  in  his 
receipts  at  the  end  of  the  year,  and  he  not  unnaturally  wishes  it  to  appear  that  the 
farm  is  being  worked  economically  under  his  supervision.  Hence  there  is  a  temp- 
tation to  grow  remunerative  crops,  e.  g.,  cereals,  that  can  not  be  sewaged  (at  all 
events  for  the  greater  part  of  th  year),  or  to  refrain  from  the  further  sewaging  of 
crops  which  may  he  damaged  thereby;  meanwhile  the  land  which  is  under  sewage 
must  needs  yield,  owing  to  the  lack  of  rest,  increasingly  unsatisfactory  effluents. 
There  may  of  course  be  some  farms  where  the  large  area  at  command  in  proportion 
to  the  volume  of  sewage  to  be  '  treated'  renders  the  growing  of  grain  crops  justifia- 
ble, but  these  are  exceptions  to  the  general  rule.  Land  is  usually  too  expensive  in 
the  immediate  vicinity  of  towns  to  allow  of  this,  and  the  tendency  is  to  take  too  little 
rather  than  too  much  land  for  a  sewage  farm.  .  .  . 

''We  are  unable  to  recommend  the  abandonment  of  farming  operations  even  in 
connection  with  filtration  sewage  farms,  because  if  intelligently  pursued  they  make 
for  profit  wuth  increased  efficiency  of  the  land.  The  farming  operations,  however, 
should  always  be  under  the  control  of  the  authorities  responsible  for  the  proper 
working  of  the  farm,  and  the  manager  should  receive  written  and  explicit  directions 
to  regard  the  crops  as  of  secondary  importance  to  the  uniform  and  satisfactory  puri- 
fication of  the  sewage." 

From  a  large  number  of  analyses  of  the  sewages  used  on  the  different  farms  and  of 
the  effluents  obtained,  the  following  averages  are  calculated: 

Average  comjxjsidon  of  sewages  and  effluents. 
[Parts  per  100,000  by  weight.] 


Total 
nitrogen. 

Amnionia- 
eal 

nitrogen. 

Albumi- 
noid 
nitrogen. 

Oxygen        phiorin 
absorbed.a  ;    '  nl«nn. 

Nitric  + 
nitrous 
nitrogen. 

5.20-13.3 
2.09-  6.0 

3. 54-8. 12 
.13-1.85 

0.67-1.73 
.03-  .26 

7.71-23.12 
. 19-  2. 72 

7.45-14.93 

Effluents 

0. 37-3. 21 

a  From  permanganate  at  26.7°  C.  (80°  F.)  in  four  hours. 

The  results  show  a  percentage  of  chemical  purification  varying  from  84  to  98  per' 
cent  calculated  on  albuminoid  nitrogen,  and  from  81  to  99  per  cent  based  on  oxygen 
absorbed. 

From  the  mechanical  analyses  of  the  soils  and  subsoils  and  a  study  of  their  specific 
gravity,  porosity,  and  water-holding  capacity,  the  conclusion  is  drawn  "that  it  is 
possible  to  say  from  the  mechanical  analysis  of  a  soil  whether  or  not  it  would  be 
suitable  for  sewage  purification  by  filtration,  and  the  same  thing  holds  in  a  lesser 
degree  as  regards  suitability  for  surface  irrigation.  Further,  they  tend  to  indicate 
that  the  maximum  number  of  particles  per  gram  of  soil,  which  is  allowable  if  the 
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filtration  is  to  be  efficient  (a  suitable  subsoil  being  assumed),  is  somewhere  about 
1,000  millions.  .  .  .  If  a  sufficient  number  of  such  mechanical  analyses  were  avail- 
able for  reference,  they  would  afford  excellent  data  as  to  the  volume  of  sewage  of 
given  nature  and  strength  which  any  particular  soil  might  reasonably  be  expected  to 
purify." 

The  results  of  a  study  of  the  different  soils  with  reference  to  the  amount  of  lime 
dissolved  in  48  hours  by  water  saturated  with  carbon  dioxid  and  in  24  hours  by  water 
alone  ••indicate  that  a  soil  does  not  require  to  be  rich  in  lime  for  nitrification  to  go 
on  actively  in  the  treatment  of  an  ordinary  sewage." 

The  bacteriological  examinations  lead  to  the  conclusion  that  lanfl  treatment  of 
sewage  does  not  so  modify  the  biological  qualities  of  sewage  as  to  make  it  safe  to  dis- 
charge the  effluents  into  drinking-water  streams,  although  sufficiently  purified  to  be 
discharged  into  nondrinking-water  streams.  The  intrinsic  biological  qualities  of 
sewage  are  not  materially  modified  by  land  processes  of  sewage  disposal.  The 
bacterial  flora  of  the  soil  on  sewage  farms  is  apt  to  resemble  that  of  sewage  associ- 
ated to  a  greater  or  less  decree  with  characteristic  soil  organisms.  The  bacterial 
flora  of  the  effluents  is  characteristic  of  that  of  the  sewage,  not  of  that  of  the  soil. 

MISCELLANEOUS. 

Fifteenth  Annual  Report  of  Arizona  Station,  1904  (Arizona  Sta.  Rpt.  1904, 
ji/i.  $65-498). — This  includes  the  organization  list  of  the  station;  a  report  of  the 
director;  a  financial  statement  for  the  fiscal  year  ended  June  30,  1904;  and  depart- 
mental reports,  parts  of  which  are  abstracted  elsewhere. 

Twenty-second  Report  of  California  Station,  1904  (California  Sta.  Rpt.  1904, 
pp.  228). — This  includes  the  organization  list  of  thestation;  a  financial  statement  for 
the  fiscal  year  ended  June  30,  1904;  a  general  report  on  the  work  of  the  station  by 
the  director;  a  report  on  farmers'  institutes  by  E.  J.  Wickson;  lists  of  exchanges  and 
station  publications;  and  reports  of  the  different  divisions  of  the  station  and  of  the 
substations,  parts  of  which  are  abstracted  elsewhere. 

Sixteenth  Annual  Report  of  Connecticut  Storrs  Station,  1904  (Connecticut 
Starrs  Sta.  Rpt.  1904,  pp.  250). — This  contains  the  organization  list  of  thestation;  a 
list  of  available  station  publications;  a  financial  statement  for  the  fiscal  year  ended 
June  30,  1904;  reports  of  the  director  and  heads  of  departments;  and  a  number  of 
articles,  which  are  abstracted  elsewhere  in  this  issue.  The  report  also  contains  several 
articles  which  have  already  been  abstracted  from  other  sources,  as  follows:  The  food 
value  of  a  pound  of  milk  solids  in  milk  poor  and  rich  in  fat  content  (E.  8.  R.,  16, 
p.  806);  protecting  cows  from  flies  (E.  S.  R.,  16,  p.  814);  discussion  of  the  amount 
of  protein  required  in  the  ration  for  dairy  cows  (E.  S.  R.,  16,  p.  911);  and  a  success- 
ful brooder  house  (E.  S.  R.,  16,  p.  908). 

Annual  report  of  Nevada  Station,  1904  ( Nevada  Sta.  Rpt.  1904,  pp.  42). — This 
contains  a  brief  statement  by  the  board  of  control;  a  report  of  the  director  reviewing 
in  a  general  way  the  work  of  the  station  during  the  year;  a  financial  statement  for 
the  fiscal  year  ended  June  30,  1904;  and  departmental  reports  presenting  information 
on  the  different  lines  of  station  work,  including  notes  on  forage  plants,  orchard  fruits, 
trees,  animal  diseases,  weather  conditions,  field  crops,  vegetables,  etc.  A  list  is  given 
of  the  varieties  of  apples,  pears,  plum,  cherries,  quinces,  apricots,  and  mulberries 
grown  at  the  station,  together  with  a  record  of  the  irrigation  of  the  station  orchard. 
The  varieties  planted  in  the  arboretum  in  the  spring  of  1904  are  listed  and  a  monthly 
record  is  given  of  2  grade  Holstein  cows.  The  animal  diseases  studied  during  the 
year  included  the  sheep  disease  known  as  big  head  and  anthrax,  glanders,  hog  cholera, 
and  swine  plague. 

Imports  of  farm  and  forest  products,  1901-1903  (U.  S.  Dept.  Agr.,  Bureau 
of  Statistics  Hal.  31,  pp.  66). — The  total  value  of  the  farm  products  imported  in  1903 
was  $456,199,325  and  the  forest  products  §71 ,478,022.  Detailed  tables  are  given  which 
show  the  kind,  quantity,  value,  and  source  of  the  different  products. 
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Exports  of  farm  and  forest  products,  1901-1903  (U.  S.  Dept.  Agr.,  Bureau 
of  Statistics  Bui.  32,  pp.  100). — This  is  a  statistical  report  on  the  kind,  quantity,  value, 
and  distribution  of  farm  and  forest  products.  The  total  value  of  the  farm  products 
exported  in  1903  was  $878,480,557  and  the  forest  products  $58,281,124. 

Foreign  trade  in  farm  and  forest  products,  1904  (  U.  S.  Dept.  Ayr.,  Bureau  of 
Statistics  Circ.  16,  pp.  19). — This  preliminary  statement  shows  that  the  total  value  of 
the  agricultural  exports  for  11»04  was  $859,160,264  and  the  total  value  of  the  agricul- 
tural imports  $461,434,851.  The  exports  and  imports  of  forest  products  during  1904 
amounted  to  $69,500,430  and  $79,619,296.  Meat  and  meat  products,  grain  and  grain 
j  products,  and  cotton  comprised  81  percent  of  the  value  of  the  exports.  The  leading 
articles  imported  were  sugar  and  molasses,  animal  fibers,  coffee,  hides  and  skins, 
and  vegetable  fibers. 

Crop  Reporter  |  U.  S.  I><  i>i.  Agr.,  Bureau  of  Statistics  Crop  Reporter,  vol.  6,  Nos.  10, 
pp.  81-88;  li,  pp.  89-96;  i.'.  />/>.  07-104).—  These  numbersfor  February,  March,  and 
April,  1905,  contain  the  usual  statistical  reports  and  special  articles  on  the  crop-  in 
the  United  States  and  foreign  countries.  Some  of  the  principal  articles  are  as  follows: 
British  wheat  imports  for  20  years;  imports  and  exports  of  the  principal  agricultural 
products  for  the  year  ended  December  Ml,  1904;  life  of  the  Chilian  nitrate  production; 
control  of  the  boll  weevil;  pork  packing  in  the  West,  and  molasses  as  a  feed  for  live 
stock. 

Fertilizers,  foods,  seeds,  and  antiparasitic  substances,  I.  Giglioli  (Ann. 
Agr.  [Home],  1905,  pp.  XVI  759). — Part  I  deals  with  the  production  and  sale  in 
Italy  of  fertilizers,  artificial  food  products,  seeds,  insecticides  and  fungicides,  the 
adulteration  of  these  products  and  the  necessity  of  protecting  Italian  agriculture 
from  such  frauds,  and  the  work  of  the  principal  agricultural  experiment  stations  in 
Italy  along  these  lines.     Part  II  deals  with  similar  control  work  in  other  countries. 

Proceedings  of  the  State  Board  of  Agriculture,  and  Farmers'  Normal 
Institute,  A.  L.  Martin  (Pennsylvania  Dept.  Agr.  Bui.  131,  pp.  259). — This  includes 
a  large  number  of  miscellaneous  papers  presented  at  the  meeting  held  in  October, 
1<)()4. 

Agricultural  education  in  France,  Viger  (Indus.  Lait.  [Paris],  SO  (1905),  No. 
15,  pp.  176,  177). — This  is  a  brief  review  of  the  development  of  agricultural  educa- 
tion in  France. 

Practical  studies  in  agriculture  for  public  schools,  M.  L.  Fisher  (Purdue 
Univ.  [Pamphlet],  1904,  pp.  40). — This  is  a  school  of  agriculture  pamphlet  prepared 
"to  assist  teachers  in  country  schools  to  plan  and  administer  simple  exercises  in  the 
study  of  natural  objects  and  materials."  The  pamphlet  is  divided  into  two  parts. 
Part  1  contains  27  practical  studies  in  agriculture  for  the  common  schools  arranged 
in  logical  order,  beginning  with  simple  experiments  with  soils  under  different  condi- 
tions and  different  methods  of  treatment,  and  taking  up  seed  germination,  planting, 
and  purity;  root  systems  and  stooling  habits  of  some  farm  crops;  collections  of  prod- 
ucts of  the  neighborhood;  common  weeds;  animal  life  of  the  neighborhood;  migra- 
tion of  birds;  budding  and  grafting;  insecticides  and  fungicides;  acidity  of  milk;  the 
use  of  the  Babcock  test;  effect  of  temperature  on  the  creaming  of  milk,  and  the  use 
of  score  cards  in  judging  corn  and  livestock.  The  second  part  is  devoted  to  experi- 
ments for  home  study,  prepared  by  different  members  of  the  school  and  station  staff. 
Some  of  the  subjects  treated  in  these  experiments  are  effects  of  mulches  on  evapora- 
tion; determination  of  fertilizer  needs  of  a  soil;  cultivation  of  corn;  variety  tests  of 
wheat;  seeding  alfalfa  with  and  without  inoculation  and  with  and  without  a  nurse 
crop;  experiments  with  strawberries;  prevention  of  oat  smut;  remedy  for  potato 
Bcab;  feeding  experiments  with  poultry,  pigs,  and  calves;  studies  of  balanced  rations, 
of  variations  in  daily  yield  of  milk,  of  relative  yields  of  different  cows,  and  of  the 
influence  of  cleanliness  and  cold  on  the  keeping  quality  of  milk.  A  list  of  books  for 
supplementary  reading  and  study  and  for  libraries  is  appended. 
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Arkansas  Station. — The  State  legislature  has  appropriated  $35,000  for  the  station 
for  the  biennial  period  beginning  April  1,  1905.  Of  this  amount  $10,000  is  for  sala- 
ries in  the  agricultural,  horticultural,  entomological,  and  veterinary  departments; 
$6,000  for  dairy  building  and  equipment;  $1,500  for  dairy  and  live-stock  husbandry; 
$12,000  for  agricultural  and  horticultural  buildings;  $2,500  for  maintenance  of  the 
agricultural  department;  $2,500  for  maintenance  of  the  horticultural  and  veterinary 
departments,  and  $2,000  for  student  labor.  There  is  provision  for  the  establishment 
of  at  least  three  branch  stations,  one  in  the  southern,  one  in  the  eastern,  and  one  in 
the  central  western  parts  of  the  State.  The  veterinary  department  is  charged  with  the 
control  of  contagious  and  incurable  diseases  of  animals,  the  inoculation  of  cattle,  ami 
other  State  work.  It  is  the  evident  intention  that  the  funds  provided  in  the  act  shall 
also  be  used  for  instruction  work,  for  section  1  provides  that  "  the  board  of  trustees  of 
the  State  University  shall  establish  a  course  of  study  in  connection  with  the  Arkansas 
Experiment  Station  for  the  students  who  desire  to  be  instructed  in  practical  agricul- 
ture, horticulture,  entomology,  veterinary  and  kindred  subjects,  in  order  that  these 
branches  of  education  maybe  developed  as  rapidly  as  possible  and  be  diffused  among 
the  masses  of  our  agricultural  people." 

California  University  and  Station. — E.  J.  Wickson  has  been  appointed  dean  of  agri- 
culture, and  during  the  leave  of  absence  granted  to  Doctor  Hilgard  will  be  acting 
director  of  the  station.  Albert  M.  "West,  formerly  of  the  Bureau  of  Animal  Industry, 
this  Department,  has  been  appointed  assistant  in  plant  pathology  in  the  station. 

Colorado  College  and  Station. — W.  L.  Carlyle  was  made  dean  of  agriculture  at  a 
recent  meeting  of  the  board,  and  will  also  have  charge  of  the  farmers'  institutes  pro- 
vided for  in  the  State  appropriation.  A  large  number  of  institutes  have  been  held 
the  past  spring  and  the  work  organized  on  an  efficient  basis.  C.  J.  Griffith,  assistant 
in  animal  husbandry,  has  resigned  to  assume  charge  of  a  large  ranch,  his  resignation 
to  take  effect  at  the  convenience  of  the  college  and  station. 

Connecticut  College. — A  summer  school  for  teachers  and  others  in  nature  study  and 
country  life  will  be  held  at  the  college  from  July  6  to  28. 

Florida  University.— The  legislature  has  passed  a  bill  abolishing  the  university  and 
five  other  State  educational  institutions,  revoking  their  charters,  abolishing  their 
boards  of  trustees  and  officers,  declaring  their  assets  and  property  the  property  of 
the  State,  and  investing  the  title  to  the  same  in  the  State  board  of  education,  in  trust. 
The  act  provides  for  the  establishment  of  two  institutions  for  higher  education,  viz, 
a  university  and  a  female  college;  and  creates  a  board  of  control  composed  of  5  mem- 
bers appointed  by  the  governor,  to  act  in  conjunction  with  the  State  board  of  educa- 
tion in  locating  these  institutions,  one  east  and  the  other  west  of  the  Suwanee  River. 
In  locating  the  university,  the  lands,  buildings,  property,  and  effects  of  any  of  the 
abolished  institutions  may  be  appropriated.  The  university  is  to  embrace  agricul- 
ture, mechanical  and  industrial  arts,  and  the  experiment  station,  as  well  as  a  scien- 
tific and  classical  department,  and  a  normal  department  for  whites;  and  it  is  provided 
that  no  student  shall  be  admitted  to  the  university  who  has  not  graduated  from  a 
high  school  or  its  equivalent. 
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The  management  of  these  two  institutions,  and  of  the  colored  normal  school  and 
the  institute  for  the  deaf,  dumb,  and  blind,  is  vested  in  the  single  board  of  control 
mentii  >ned,  which  also  has  control  of  all  expenditures.  The  act  appropriates  $150,000 
for  the  establishment  and  maintenance  of  the  four  institutions,  which  is  to  lie  allotted 
in  such  proportion  as  the  board  of  education  and  board  of  control  deem  best.  The 
location  of  the  university  has  not  yet  been  decided  upon. 

Illinois  University  and  Station. — The  regular  biennial  appropriation  for  the  college 
of  agriculture  and  experiment  station  has  passed  and  been  approved  by  the  governor. 
This  appropriation  i^  the  same  as  two  years  ago,  with  the  exception  of  two  sections: 
The  corn  section  of  $10,000  has  been  changed  to  a  crop  section  and  the  amount 
increased  to  *1 5,000.  The  orchard  section  has  also  been  increased  from  $10,000  to 
$15,000.  John  M.  Trueman,  assistant  in  animal  husbandry  and  dairying  at  Cornell 
University  and  Station,  has  resigned  \<>  accept  a  position  in  the  department  of  dairy- 
ing at  the  Illinois  University  and  Station. 

Iowa  College  and  Station. — A  new  farm,  containing  about  300  acres,  has  been  pur- 
chased, and  is  to  be  used  exclusively  for  the  study  of  problems  relating  to  dairy 
production. 

Louisiana  Stations. — An  addition  is  being  built  to  the  station  building  at  Baton 
Rouge,  which  will  be  devoted  to  chemical  laboratories,  the  plan  being  to  move  the 
fertilizer  and  other  inspection  work  from  New  Orleans  about  July  1.  Hereafter  the 
offices  and  laboratories  of  the  stations  will  be  located  at  Baton  Rouge,  except  for  such 
work  as  relates  to  sugar  investigations.  The  latter  will  be  carried  on  at  Audubon 
Park,  New  Orleans,  as  before,  with  R.  E.  Blouin,  assistant  director  in  charge. 

Maryland  Station. — Charles  F.  Doane  has  resigned  his  position  as  dairyman  and 
dairy  bacteriologist  to  accept  a  position  as  dairy  expert  in  the  Dairy  Division  of  this 
Department,     lie  entered  upon  his  duties  the  latter  part  of  May. 

Massachusetts  Co1  lege  and  Station. — The  legislature  has  made  an  appropriation  of 
$53,000,  approximately  $40,000  of  which  will  be  used  for  the  erection  and  equipment 
of  a  horticultural  building.  W.  P.  Brooks  has  been  appointed  acting  director  of  the 
station. 

Mississippi  College. — A  summer  normal  school  for  teachers  will  be  held  at  the  col- 
lege, beginning  soon  after  the  close  of  the  spring  term  and  lasting  five  weeks.  The 
object  of  this  is  to  make  more  effective  the  State  law  requiring  the  teaching  of  agri- 
culture in  the  country  schools. 

Missouri  University  and  Station.— The  legislature  has  made  an  appropriation  of 
$55,000  for  the  college  of  agriculture  and  experiment  station  for  the  biennial  period. 
Of  this  amount  $15,000  is  for  the  experiment  station,  $3,000  for  inaugurating  a  soil 
survey,  $5,000  for  a  cattle  barn,  $2,000  for  a  swine  barn,  and  $5,000  for  a  laboratory 
building  for  farm  machinery. 

Montana  Station. — J.  S.  Baker,  for  the  past  year  irrigation  engineer  of  the  station, 
has  resigned  to  become  assistant  State  engineer,  with  headquarters  at  Helena.  The 
change  took  place  May  1. 

Nebraska  University  and  Station. — The  board  of  regents  has  decided  to  erect  a 
woman's  building  at  the  school  of  agriculture,  to  cost  $32,000.  The  last  legislature 
appropriated  $20,000  for  2  years  for  further  equipment  and  maintenance  of  the  dry- 
land substation  at  North  Platte.  It  also  pave  $12,000  for  farmers'  institutes.  Dr. 
F.  D.  Heald.  of  the  department  of  botany  of  the  university,  lias  been  promoted  to 
the  position  of  botanist  to  the  experiment  station  and  associate  professor  of  botany  in 
the  school  of  agriculture. 

New  Mexico  College  and  Station. — A  tract  of  land  containing  23  acres  has  recentlv 
been  purchased  for  the  horticultural  department.  The  soil  is  light  and  well  adapted 
to  truck  growing.  It  is  hoped  that  the  air  drainage  will  prove  better  than  that  of 
the  old  orchard  and  the  injury  to  fruit  from  late  frosts  be  lessened.     A  farm  of  about 
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250  acres,  adjoining  the  present  farm  on  the  south,  has  been  purchased  recently  for 
the  agricultural  department.  One  hundred  acres  of  this  is  already  in  cultivation 
and  is  under  irrigation  from  the  main  canal.  This  will  be  carefully  leveled  and  used 
mainly  for  experiments  on  the  duty  of  water.  The  other  150  acres  lie  on  a  bench 
several  feet  higher  and  can  not  be  irrigated  at  present.  A  1,700-lb.  Percheron  stal- 
lion and  a  1,400-lb.  French  Coach  stallion  have  been  added  to  the  college  live  stock, 
and  are  expected  to  prove  the  basis  of  a  marked  improvement  in  the  horses  raised 
in  the  vicinity. 

New  York  State  Station. — Charles  W.  Mudge,  assistant  chemist,  has  been  trans- 
ferred from  this  station  to  the  department  of  agriculture  at  Albany,  at  the  request  of 
Commissioner  Wieting.  Alfred  W.  Bosworth,  of  Storrs,  Conn.,  and  Ernest  L.  Baker, 
of  Columbia  University,  have  been  appointed  assistant  chemists  to  succeed  F.  D. 
Fuller  and  F.  A.  Urner,  resigned,  by  the  operation  of  the  law  enacted  in  1904,  which 
reduces  the  appointive  membership  of  the  board  to  7  members,  F.  C.  Sehraub,  of 
Lowville,  and  Jens  Jensen,  of  Binghamton,  ceased  to  be  members  of  the  board  at  the 
expiration  of  their  terms. 

North  Dakota  College  and  Station. — A  chemical  building  to  cost  $45,000  is  in  process 
of  construction.  This  building  will  contain  offices  and  laboratories  for  station  work 
as  well  as  for  college  purposes.  A  library  building  is  being  constructed  with  $15,000 
donated  by  Mr.  Andrew  Carnegie.  This  is  one  of  the  few  land-grant  institutions  to 
which  gifts  for  this  purpose  have  been  made  by  Mr.  Carnegie,  the  others  being  the 
University  of  Maine  and  State  College  of  Pennsylvania.  The  food-inspection  work 
of  the  chemist  has  been  so  favorably  received  that  additional  laws  providing  for 
inspection  <>f  formaldehyde,  Paris  green,  and  paints,  and  for  tests  of  the  milling  quali- 
ties of  different  grades  of  wheat  have  been  enacted,  and  the  food-inspection  law  has 
been  amended.  The  appropriation  for  this  work  is  §9,000  for  the  biennial  period. 
The  last  legislature  also  provided  $10,000  for  the  establishment  of  a  second  substa- 
tion at  Dickinson,  in  the  western  and  drier  portion  of  the  State,  and  L.  R.  Waldron, 
formerly  assistant  botanist  of  the  central  station,  has  been  appointed  superintendent, 
W.  B.  Bell,  of  the  University  of  Iowa,  has  been  elected  to  fill  the  vacancy.  The 
appropriation  of  $5,000  per  annum  for  the  substation  at  Edgeley  was  continued. 

Oklahoma  Station. — The  Territorial  legislature  at  its  last  session  passed  laws  for  the 
control  of  fertilizers  and  feeding  stuffs  and  for  nursery  inspection.  These  laws  are 
in  charge  of  the  board  of  agriculture,  but  the  chemical  work  and  nursery  inspection 
will  be  done  by  the  station  at  stated  charges  per  sample  or  per  diem. 

Rhode  Island  Station.— J.  W.  Kellogg  and  Matthew  Steel,  assistant  chemists,  have 
been  appointed  experts  in  the  Bureau  of  Soils  in  connection  with  the  cooperative 
work  which  is  being  carried  on  between  that  Bureau  and  the  station.  J.  P.  Gray,  a 
graduate  of  the  Maryland  Agricultural  College,  and  P.  H.  Wessels,  of  the  Michigan 
Agricultural  College,  have  been  appointed  assistant  chemists  in  the  places  vacated 
by  them.  The  station  is  making  special  plans  for  further  study  of  the  conditions 
affecting  the  development  of  infectious  entero-hepatitis  in  turkeys,  and  will  conduct 
breeding  experiments  with  the  idea  of  securing,  if  possible,  turkeys  which  will  be 
more  resistant  to  the  disease  than  those  which  have  been  bred  in  the  State  heretofore. 

South  Dakota  College  and  Station.— E.  C.  Chilcott,  agronomist,  has  been  appointed 
expert  in  connection  with  the  cereal  work  of  this  Department,  and  will  enter  upon 
his  new  duties  July  1. 

Tennessee  Station. — J.  E.  Converse  has  been  appointed  assistant  for  plat  work  in 
the  station. 

Texas  Station.— A  feeding-stuff  law  has  been  passed  by  the  legislature,  which  went 
into  effect  May  5.  The  administration  of  the  law  is  placed  in  the  hands  of  the 
director  of  the  station,  and  a  tag  tax  of  20  cents  per  ton  is  provided,  which  is  to  be 
paid  into  the  State  treasury,  the  station  being  reimbursed  for  the  actual  expense  of 
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the  inspection.  The  law  requires  a  guaranty  of  the  percentages  of  protein  and  fat, 
and  forbids  the  addition  of  any  mineral  substance,  sawdust,  dirt,  or  other  foreign 
substance  injurious  to  the  health  of  animals. 

Washington  College  and  Station. — W.  S.  Thornber,  formerly  of  South  Dakota,  has 
been  appointed  professor  of  horticulture  in  the  college  and  horticulturist  to  the 
station. 

National  Farm  School. — The  State  legislature  of  Pennsylvania  has  appropriated 
812,000  for  the  school,  to  be  used  for  agricultural  instruction.  An  offer  has  been 
received  of  a  new  dormitory,  which,  with  gymnasium  arrangements  and  electrical 
appliances,  will  cost  about  857,000;  and  an  endowment  fund  is  now  being  raised  to 
maintain  the  building.  The  school  receives  more  applicants  for  instruction  than  it 
can  accommodate  under  present  conditions,  and  there  are  now  about  70  prospective 
pupils  on  its  waiting  list. 

School  Legislation  in  Minnesota. — The  Minnesota  legislature  at  its  recent  session 
passed  two  laws  of  considerable  importance  to  the  agriculture  of  the  State.  One  of 
these  provides  for  the  establishment  of  a  branch  school  of  agriculture  at  Crookston, 
to  be  a  department  of  the  University  of  Minnesota  under  the  direction  of  the  board 
of  regents  of  the  university.  The  other  provides  for  local  option  in  the  establish- 
ment and  maintenance  of  county  schools  of  agriculture  and  domestic  economy,  lim- 
iting to  820,000  the  amount  that  any  county  may  appropriate  for  this  purpose  in 
one  year.  The  initiative  in  the  matter  of  establishing  such  schools  may  be  taken  by 
the  people  or  by  the  county  commissioners,  but  the  county  commissioners  can  not 
finally  establish  a  school  until  the  question  has  been  submitted  to  the  electors  in 
the  county.  Two  or  more  counties  may  unite  to  establish  a  school  of  agriculture 
and  domestic  economy. 

The  schools  are  to  be  under  the  control  of  a  county  school  board  of  3  members, 
the  secretary  of  which  shall  be  the  county  superintendent  of  schools,  and  the  other 
2  members  are  to  be  elected  by  the  county  commissioners.  Each  school  must  have 
connected  with  it  a  tract  of  land,  suitable  for  purposes  of  experiment  and  demon- 
stration, of  not  less  than  10  acres.  Tuition  is  to  be  free  to  residents  of  the  county 
or  counties  contributing  to  its  support.  The  State  superintendent  of  public  instruc- 
tion is  to  have  general  supervision  over  the  schools,  and  with  the  advice  of  the  dean 
of  the  College  of  Agriculture  is  to  prescribe  the  courses  of  study  to  be  pursued. 

Agriculture  in  the  Public  Schools. — According  to  an  item  in  the  Rocky  Mountain 
News  the  Colorado  State  Board  of  Agriculture  is  making  an  experiment  in  the  intro- 
duction of  agriculture  into  the  high  schools  of  the  State.  Members  of  the  State 
Agricultural  College  faculty  have  been  giving  short  courses  of  lectures  in  the  high 
schools  of  Montrose  and  Delta.  If  the  experiment  is  successful  an  attempt  will  be 
made  by  the  board  to  introduce  agricultural  teaching  in  all  of  the  high  schools  of 
the  State  next  year. 

A  circular  of  the  YVaterford,  Pa.,  High  School  has  been  received,  which  outlines 
for  1904-5  an  agricultural  course.  This  course  corresponds  to  the  scientific  course  of 
the  school,  except  that  lessons  on  plant  life,  field,  orchard  and  garden  crops,  domes- 
tic animals,  soil  physics,  and  chemistry  of  soils  and  of  plant  and  animal  life  are  sub- 
stituted for  parts  of  English  history,  physical  geography,  bookkeeping,  social  law, 
commercial  geography,  and  other  similar  subjects.  The  course  covers  4  years,  and 
the  students  taking  it  are  required,  in  addition  to  their  regular  laboratory  and  recita- 
tion work,  to  prepare  special  papers  on  agricultural  topics,  such  as  soil  exhaustion, 
plant  diseases,  soil  fertility,  feeding  farm  animals,  fruit  culture,  and  the  beef  type. 
Farmers'  meetings,  open  to  all  interested  in  farming,  are  also  held  frequently  under 
the  auspices  of  the  agricultural  department. 

The  board  of  supervisors  of  Coles  County,  111.,  has  voted  $100  to  assist  in  introduc- 
ing the  study  of  agriculture  and  domestic  arts  in  the  public  schools  of  the  county, 
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and  the  Coles  County  Agricultural  Association  has  offered  premiums  aggregating 
$5100  for  exhibits  of  kitchen,  dairy,  and  farm  products,  flowers  and  domestic  needle- 
work made  or  grown  by  the  exhibitors  and  shown  at  the  county  fair  next  fall. 

International  Congress  of  Agricultural  Education. — In  connection  with  the  Interna- 
tional Exposition  to  be  held  this  year  at  Liege,  Belgium,  under  the  patronage  of  the 
Belgian  Government,  there  will  be  a  second  session  of  the  International  Congress  of 
Agricultural  Education,  July  28  and  29,  which  the  officers  of  the  agricultural  colleges 
and  experiment  stations  in  this  country  are  especially  invited  to  attend. 

Association  of  American  Agricultural  Colleges  and  Experiment  Stations. — The  nine- 
teenth annual  convention  of  the  Association  of  American  Agricultural  Colleges  and 
Experiment  Stations  will  be  held  at  Washington,  D.  C,  in  the  early  part  of  Novem- 
ber next. 

National  Association  for  the  Study  and  Prevention  of  Tuberculosis. — The  first  animal 
meeting  of  this  association  was  held  in  Washington,  D.  C,  May  18  and  19,  1905. 
While  the  greater  number  of  the  papers  and  addresses  presented  related  exclu- 
sively to  human  medicine  and  sanitation,  such  as  the  opening  addresses  of  Pres- 
ident Dr.  E.  L.  Trudeau  and  Vice-President  Dr.  William  Osier,  on  the  importance 
of  education  in  combating  tuberculosis,  several  papers  were  of  particular  interest  in 
connection  with  the  study  of  tuberculosis  in  animals. 

In  the  pathological  and  bacteriological  section  Dr.  W.  H.  Welch  discussed  the 
Channels  of  Infection  in  Tuberculosis.  The  speaker  believed  that  a  sufficient  num- 
ber of  cases  are  now  on  record  to  demonstrate  that  tuberculosis  may  be  transmitted 
from  man  to  animals.  As  regards  the  determination  of  the  transmissibility  of  tuber- 
culosis from  animals  to  man  the  decisive  point  was  believed  to  be  the  recognition  of 
the  nature  of  the  bacillus.  The  speaker  referred  to  the  limited  number  of  cases  of 
human  tuberculosis  which  have  been  accepted  as  of  bovine  origin  on  account  of  the 
characteristics  of  the  bacillus,  and  stated  that  sufficient  evidence  has  now  been 
obtained  to  show  that  the  majority  of  cases  of  human  tuberculosis  are  of  human 
origin. 

Dr.  A.  J.  Richer  reported  favorable  results  with  the  use  of  Marmorek's  anti- 
tubercular  serum,  stating  that  no  effects  were  observed  when  this  serum  was  injecttd 
into  healthy  subjects. 

Experimental  work  on  Serum  Diagnosis  of  Tuberculosis  was  reported  by  Dr.  H.  M. 
Kinghorn.  A  reaction  was  obtained  more  frequently  in  the  incipient  or  favorable 
cases  than  in  advanced  cases  of  tuberculosis.  The  speaker  did  not  believe  that  the 
serum  agglutination  test  can  be  relied  upon  to  determine  the  presence  or  absence  of 
this  disease.  While  obtaining  slightly  different  results,  Dr.  H.  R.  M.  Landis  agreed 
that  the  agglutination  test  is  not  at  present  available  for  diagnostic  purposes. 

Particular  interest  was  centered  in  the  studies  in  immunity  in  tuberculosis  by  Drs. 
Trudeau,  E.  R.  Baldwin,  J.  L.  Nichols,  H.  M.  Kinghorn,  and  A.  H.  Allen  at  Sara- 
nac  Lake.  A  detailed  report  of  the  properties  of  the  serum  of  immunized  rabbits 
was  read  by  Dr.  Baldwin,  and  a  histological  study  of  the  lesions  in  immunized  rab- 
bits was  reported  in  a  paper  by  Dr.  Nichols.  The  authors  studied  the  immunity 
reaction  described  in  1893  and  1903  by  Dr.  Trudeau  which  results  in  rabbits  first 
receiving  a  weak  intravenous  inoculation  of  human  tubercle  bacilli,  followed  later 
by  a  virulent  one.  Forty-three  rabbits  were  inoculated  in  this  manner  and  35  con- 
trols received  the  virulent  inoculation  only.  The  animals  were  killed  in  pairs  of 
one  or  more  of  each  set  or  series  in  succession  from  the  first  to  the  sixty-first  day. 
Observations  of  the  temperature  indicated  a  higher  average  for  the  immunized 
animals  during  the  first  10  days  as  compared  with  the  controls,  but  this  was 
reversed  during  the  next  10  days.  The  symptoms  of  illness  corresponded  with  the 
emperatures.  The  serum  showed  earlier  and  higher  agglutination  for  the  i  mnm  - 
nized  animals,  and  it  developed  from  the  fifth  to  the  twelfth  day  after  the  virulent 
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infection.  Very  few  control  serums  reacted,  and  none  before  infection.  Koch's 
emulsion  gave  more  constant  results.  Arloing's  homogeneous  culture  was  irregular 
and  did  not  react  in  correspondence  with  it.  Precipitation  tests  with  nitrates  of 
tubercle  bacilli  extracts  were  negative.  The  opsonins  of  Wright  and  Douglas  were 
weaker  in  the  immunized  rabbits;  possibly  because  the  phagocytosis  was  so  much 
greater,  this  substance  was  being  exhausted. 

The  histological  study,  especially  of  the  lungs,  indicated  an  intense  intiltration  and 
congestion  in  the  immunized  animals  following  the  virulent  inoculation.  This 
increased  in  degree  until  the  tenth  or  twentieth  day,  and  then  gradually  subsided, 
leaving  in  many  animals  practically  no  trace  of  tubercles  or  bacilli.  Meanwhile  the 
controls  began  slowly  to  form  isolated  tubercles  with  caseation  leading  to  a  chronic 
tuberculosis.  The  prominent  characteristics  noted  were  the  following:  The  large 
collection  of  epithelioid  cells  actively  engaged  in  phagocytosis,  extravasated  blood 
from  the  dilated  capillaries  and  a  pneumonic  appearance  of  the  exudate,  absence  of 
caseation,  rapid  disappearance  and  degeneration  of  the  bacilli  (indicated  by  their  poor 
staining) ,  and  finally,  the  absorption  of  all  signs  of  disease.  The  conclusion  is  that 
the  specific,  acquired  immunity  rests  on  enhanced  phagocytosis  and  bactericidal 
power  of  the  serum  due  to  opsonins  or  stimulins. 

In  the  experimental  work  with  rabbits,  as  summarized  by  Dr.  Trudeau,  no  lasting 
immunity  was  secured.  Vaccinated  animals  resisted  the  disease  for  a  longer  period 
after  the  inoculation  with  virulent  cultures  than  the  control  animals.  It  would 
therefore  appear  that  some  degree  of  immunity  was  conferred  by  vaccination,  though 
in  no  instance  was  complete  immunity  secured.  Better  results  were  obtained  in 
vaccination  with  the  living  attenuated  cultures  than  with  dead  tubercle  bacilli.  Dr. 
Trudeau  referred  to  experiments  in  vaccinating  rabbits  with  tubercle  bacilli  from 
cold-blooded  animal's  and  with  attenuated  cultures  of  human  origin.  No  degree  of 
immunity  was  apparently  conferred  by  the  vaccination  with  the  cultures  of  the  bacilli 
from  cold-blooded  animals.  The  cultures  of  human  origin  attenuated  by  growth  for 
20  years  were  apparently  ineffective  in  securing  immunity  as  compared  with  unvac- 
cinated  animals.  Slightly  better  results  were  obtained  by  vaccination  with  cultures 
attenuated  by  growth  for  14  years.  Dr.  Trudeau  considered  it  pretty  well  settled 
that  a  living  bacillus  must  be  used  in  securing  immunity  by  vaccination,  and  that  for 
this  purpose  the  virulence  of  the  organism  is  a  matter  of  much  importance. 

In  discussing  the  above  papers  Dr.  Welch  called  especial  attention  to  the  increased 
tubercle  formation  in  vaccinated  rabbits  coincident  with  a  certain  degree  of  immunity. 

Dr.  L.  Pearson  reported  that  in  experiments  with  monkeys  no  immunity  had  been 
secured  by  vaccination  with  avian  tubercle  bacilli. 

A  study  of  the  blood  in  tuberculosis  was  the  subject  of  a  paper  by  Dr.  J.  Ullom 
and  Dr.  F.  A.  Craig. 

Dr.  D.  C.  Twichell  reported  a  study  of  the  Viability  of  the  Tubercle  Bacillus  in 
Sputum,  kept  under  a  variety  of  conditions.  The  maximum  period  during  which 
the  bacillus  retained  its  vitality  was  about  6  months.  Darkness  and  moisture  were 
conditions  most  favorable  to  prolonging  the  duration  of  the  life  of  the  bacillus. 

Several  papers  were  read  by  title,  among  which  was  one  on  the  Stability  of  Cultu- 
ral Characteristics  among  Races  of  Tubercle  Bacilli,  by  Dr.  Theobald  Smith. 

Control  of  Gypsy  and  Brown-tail  Moths  in  Massachusetts. — An  act  recently  passed  by 
the  State  legislature  of  Massachusetts  makes  provision  for  the  appointment  of  a  super- 
intendent for  suppressing  the  gypsy  and  brown-tail  moths,  and  outlines  the  duties  of 
cities  and  towns  in  that  connection  and  the  conditions  under  which  they  may  be 
reimbursed  in  part  for  the  expense  of  suppression.  The  bill  appropriates  $300,000, 
of  which  $75,000  may  be  expended  during  the  calendar  year  1905,  $150,000  during 
1906,  and  the  remaining  $75,000,  with  any  unexpended  balances,  up  to  May  1,  1907. 
An  additional  sum  of  $10,000  in  each  of  the  3  years  may  be  expended  for  experi- 
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merits  with  parasites  or  natural  enemies  for  destroying  these  moths.  A.  H.  Kirkland, 
a  graduate  of  the  Massachusetts  Agricultural  College,  and  formerly  connected  with 
the  gypsy-moth  work  of  the  State,  has  been  appointed  superintendent,  at  a  salary  of 
$5,000  a  year. 

Personal  Mention. —  Director  E.  B.  Voorhees,  of  the  New  Jersey  stations,  lias  been 
appointed  mi  the  New  Jersey  State  forestry  commission. 

Dr.  A.  ('.  True,  of  this  <  Mlice,  has  accepted  the  chairmanship  of  the  section  on  pro- 
duction by  irrigation  of  the  National  Irrigation  Congress,  which  meets  this  year  at 
Portland,  Oreg.,  August  21-24. 

Dr.  A.  Kraemer,  professor  of  agricultural  chemistry  in  the  Polytechnicum  at 
Zurich,  will  retire  October  1. 

Jt  is  noted  from  Science  that  Dr.  J.  Aderhold  has  been  appointed  director  of  the 
newly  established  Imperial  Biological  Institute  for  Agriculture  and  Forestry  at  Berlin. 

Prof.  F.  Wohltmann,  for  ten  years  director  of  the  agricultural  experiment  station 
at  Bonn-Poppelsdorf,  and  professor  of  agriculture  in  the  academy,  has  accepted  a 
call  to  Halle.  In  his  lectures  at  Halle  Professor  "Wohltmann  will  include  a  course  in 
tropical  agriculture  with  special  reference  to  the  German  colonies. 

It  is  proposed  to  erect  a  memorial  to  the  late  Prof.  Emerich  Meissl  in  the  agricul- 
tural experiment  station  at  Vienna,  with  which  he  was  connected  for  more  than 
twenty  years.  The  call  for  subscriptions  for  that  purpose  is  signed  by  the  minister 
of  agriculture,  the  present  director  of  the  station,  Dr.  F.  W.  Dafert,  the  presidents  of 
the  Royal  Agricultural  Society  of  Vienna,  of  the  Austrian  Chemical  Society,  and 
other  agricultural  organizations. 

Miscellaneous. — A  pamphlet  recently  issued  by  the  Vermont  State  Board  of  Health, 
entitled  Laws  Relative  to  Pure  Food,  contains  the  text  of  the  State  pure-food  law 
which  was  passed  at  the  close  of  last  year,  together  with  rules  and  regulations  pre- 
scribed by  the  board  of  health  to  facilitate  the  enforcement  of  the  law.  The  latter 
define  a  long  list  of  food  substances,  giving  standards  in  a  number  of  instances.  The 
execution  of  the  law  is  in  the  hands  of  the  State  board  of  health. 

The  Albany  Journal  states  that  the  theme  of  the  Forty-third  Convocation  of  the 
University  of  New  York,  which  will  be  held  in  Albany  June  28,  29,  and  30,  will  he 
Education  as  Applied  to  the  Industrial  and  Commercial  Development  of  the  Coun- 
try. The  principal  topics  to  be  considered  are  education  for  commerce,  education 
for  industry,  and  education  for  agriculture.  The  latter  subject  will  be  presented  by 
Dean  AV.  A.  Henry,  of  the  College  of  Agriculture  of  the  University  of  Wisconsin. 

The  president  of  the  board  of  agriculture  and  fisheries  of  Great  Britain  has,  accord- 
ing to  a  note  in  Nature,  appointed  a  departmental  committee  to  investigate  the 
pathology  and  etiology  of  epizootic  abortion,  and  to  determine  what  preventive  and 
remedial  measures,  if  any,  may  with  advantage  be  adopted  with  respect  to  that 
disease.  The  chairman  of  the  committee  is  Prof.  J.  MacFadyean,  principal  of  the 
Royal  Veterinary  College. 

Lord  Curzon  has  laid  the  foundation  stone  of  the  Agricultural  College  at  Pusa, 
India.  This  college  and  experiment  station  were  made  possible  by  a  gift  of  $150,000 
by  Mr.  Henry  Phipps,  of  Pittsburg,  to  which  reference  has  previously  been  made 
(E.  S.  R.,  15,  p.  941). 

The  Belgian  Royal  Academy  has  announced  the  following  prize  subjects,  among 
others:  The  Function  of  Albuminoids  in  Nutrition,  and  the  Soluble  Ferments  of 
Milk.     The  prizes  range  from  $120  to  $200  in  value. 
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An  important  conference  between  representatives  of  this  Depart- 
ment and  the  experiment  stations  in  the  cotton-growing  States  was 
held  at  Washing-ton  June  27.  The  object  of  the  conference  was  to 
discuss  informally  matters  relating  to  the  cotton-boll  weevil  work,  and 
the  means  and  methods  of  cooperation  between  the  Department  and 
the  stations  in  the  conduct  of  this  work.  The  meeting  was  attended 
by  the  directors  of  the  stations  in  North  Carolina,  South  Carolina, 
Georgia,  Alabama,  Mississippi,  Louisiana,  Tennessee,  Arkansas,  and 
Oklahoma,  and  quite  generally  by  the  men  in  charge  of  special  lines 
of  work  in  the  Department. 

The  aims  and  objects  of  the  meeting  were  explained  by  Secretary 
Wilson  and  Dr.  B.  T.  Galloway,  following  which  the  Department's 
work  on  the  various  problems  presented  by  the  ravages  of  the  cotton- 
boll  weevil  and  its  probable  spread  were  briefly  outlined  by  represent- 
atives of  the  various  branches  of  the  work — the  cooperative  work 
with  farmers  by  Dr.  S.  A.  Knapp,  the  entomological  and  quarantine 
work  by  Mr.  W.  D.  Hunter,  and  the  diversitication  farms  by  Mr.  W. 
J.  Spillman.  In  addition,  the  work  of  the  Bureau  of  Soils  in  the  South 
was  described  by  Mr.  J.  A.  Bonsteel,  and  the  feeding  and  breeding 
wrork  with  live  stock  in  its  relation  to  the  Southern  experiment  sta- 
tions by  Mr.  G.  M.  Rommel,  of  the  Bureau  of  Animal  Industry. 
These  talks  were  quite  informal,  and  served  to  show  the  basis  upon 
which  the  work  of  the  Department  is  conducted  in  the  Southern  States, 
its  relation  to  other  agencies,  methods  of  organization  and  manage- 
ment, etc. 

The  director  of  each  station  represented  was  then  called  upon  for 
suggestions  as  to  what  the  Department  might  do  to  strengthen  the 
work  of  the  stations  in  the  cotton  States,  and  for  a  statement  of  views 
regarding  cooperation.  This  brought  out  a  very  frank  and  free  dis- 
cussion, which  developed  into  a  consideration  of  the  whole  question 
as  to  the  relations  of  the  Department  and  the  stations,  and  the  means 
of  adjustment  so  as  to  serve  the  best  interests  of  all  concerned.         . 

The  station  men  were  a  unit  in  expressing  their  desire  for  coopera- 
tion, and  their  appreciation  of  the  advantage  which  the  Department 
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could  be  to  them  in  their  work.  The}7  pointed  out  the  mutual  rela- 
tions of  the  Department  and  the  stations,  as  agencies  for  the  advance- 
ment of  agriculture  and  the  improvement  of  agricultural  practice,  and 
urged  that  the  highest  efficiency  is  secured  by  these  two  agencies  work- 
ing in  close  cooperation  where  practicable,  and  in  the  remaining  cases 
with  a  full  knowledge  on  the  part  of  station  officers  as  to  the  work 
which  the  Department  is  doing  in  their  midst.  Examples  of  successful 
and  helpful  cooperation  in  the  cotton  States  were  cited,  and  numerous 
specific  lines  of  work  were  suggested  upon  which  the  stations  desired 
the  Department's  aid.  Note  was  taken  of  these  suggestions  with  a  view 
to  compliance  at  the  earliest  opportunity,  and  in  several  instances  defi- 
nite arrangements  for  new  cooperation  were  made  before  the  directors 
left  town  the  following  day. 

The  emergency  caused  by  the  ravages  and  progress  of  the  cotton- 
boll  weevil  has  induced  the  Department  to  undertake  an  unusually 
large  amount  of  work  on  a  number  of  lines  in  the  Southern  States. 
This,  in  connection  with  the  pressure  of  circumstances,  has  led  to 
greater  liability  of  undertaking  work  independently  of  the  station,  or 
without  due  consideration  of  the  existing  institution.  The  possible 
danger  of  such  a  course  in  leading  the  people  to  look  directly  to  the 
General  Government  for  assistance,  rather  than  to  their  State  stations, 
was  illustrated  b}r  several  speakers. 

Thus,  while  primarily  a  conference  on  the  cotton-boll  weevil  work, 
the  whole  matter  of  the  relation  of  the  Department  and  the  experi- 
ment stations  was  gone  over  as  it  has  never  been  before,  and  with  the 
utmost  frankness  and  good  feeling.  Nothing  could  have  been  more 
helpful  in  clearing  the  atmosphere  and  paving  the  way  for  cordial 
relations  of  cooperation  and  assistance.  This  is  an  important  result, 
both  for  the  future  of  the  boll  weevil  work  and  for  other  lines  of  work 
in  the  Southern  States  in  which  the  Department  and  the  stations  are 
mutually  interested. 

The  progress  which  is  making  among  leading  educators  in  this 
country  in  the  conviction  that  agriculture  should  be  given  a  place  in 
courses  of  study  for  rural  communities,  was  evidenced  at  the  fort}T- 
fourth  annual  convention  of  the  National  Educational  Association,  held 
at  Asbury  Park,  N.  J.,  early  in  July.  Elementary  agricultural  instruc- 
tion was  one  of  the  prominent  subjects  of  discussion  at  the  convention, 
and  it  enjoyed  the  distinction  of  special  mention  in  the  annual  address 
of  the  president  of  the  association,  delivered  to  thousands  of  teachers 
at  the  opening  session.  This  wTas  perhaps  all  the  more  significant  as 
coming  from  the  superintendent  of  schools  of  New  York  City,  Dr. 
William  H.  Maxwell. 

Doctor  Maxwell  commended  the  teaching  of  agriculture  in  public 
schools  in  strong  terms,  pointing  out  its  advantages  to  the  people  in 
rural  communities,  and  to  the  nation  as  well,  in  the  greater  efficiency 
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of  its  agricultural  population.  He  declared  the  teaching  of  agricul- 
ture in  a  practical  manner  to  be  just  as  necessary  for  the  rural  school 
as  manual  training  is  for  the  city  school. 

The  subject  was  also  referred  to  in  a  report  upon  the  educational 
progress  of  the  year  by  Howard  J.  Rogers,  first  assistant  commissioner 
of  education  of  the  State  of  New  York,  who  had  charge  of  the  educa- 
tional exhibits  at  the  Louisiana  Purchase  Exposition.  Miss  Susan  B. 
Sipe,  of  the  normal  school  of  Washington,  D.  C,  gave  an  illustrated 
talk  on  the  work  of  the  Bureau  of  Plant  Industry  of  this  Department, 
in  relation  to  agricultural  instruction  in  Indian  schools;  and  Prof.  J.  B. 
Smith,  of  the  New  Jersey  Experiment  Stations,  presented  a  paper  on 
"Some  of  the  commoner  insect  pests  and  how  the  children  can  study 
them." 

Most  important  of  all,  however,  was  the  report  of  the  committee  on 
industrial  education  in  schools  for  rural  communities.  The  report  of 
such  a  committee  was  in  itself  a  significant  fact,  and  this  was  further 
emphasized  b}^  the  prominent  place  given  it  in  the  programme  and 
discussions  of  the  association.  The  committee,  which  was  appointed 
at  the  meeting  in  Boston  in  1903,  consisted  of  L.  D.  Harvey,  chair- 
man, superintendent  of  schools  of  Menomonie,  Wis.;  L.  H.  Bailej-,  of 
Cornell  University;  Alfred  Bayliss,  State  superintendent  of  public 
instruction  in  Illinois;  W.  T.  Carrington,  State  superintendent  of 
public  instruction  in  Missouri,  and  W.  M.  Hays,  Assistant  Secretary 
of  Agriculture.  The  report  was  an  elaborate  one,  comprising  nearly 
a  hundred  pages;  and  in  addition  to  giving  the  arguments  for  industrial 
education  in  rural  schools,  discussing  the  form  which  this  should  take 
in  different  grades  of  schools,  the  advantages  of  consolidated  schools, 
and  the  preparation  of  teachers  of  industrial  subjects,  it  outlined 
syllabi  for  courses  in  nature  study,  agriculture,  and  domestic  economy 
for  various  conditions. 

In  general  the  committee  maintained  that  the  rural  schools,  which 
train  nearly  one-half  of  the  school  population  of  this  country,  should 
recognize  the  fact  that  the  major  portion  of  their  pupils  will  continue 
to  live  upon  the  farm,  and  should  provide  specific,  definite,  technical 
training  fitting  them  for  the  activities  of  farm  life.  It  adduced  strong 
arguments  in  support  of  this  position,  and  emphasized  the  educational 
value  as  well  as  the  practical  utility  of  courses  of  study  framed  with 
this  end  in  view. 

But  the  committee  called  attention  to  the  difficulties  of  securing  the 
efficient  teaching  of  agriculture  with  the  present  organization  of  our 
public  school  system.  It  discouraged  the  wholesale  introduction  of 
agriculture  in  country  schools  having  onlv  a  single  teacher.  "To 
require  by  law  that  every  country  school-teacher  shall  give  instruc- 
tion in  the  elements  of  agriculture  is,  in  the  judgment  of  the  commit- 
tee, a  serious  mistake.     It  will  simply  result  in  another  failure  to  be 
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added  to  the  failures  recorded  in  France,  Ireland,  and  Canada.  Such 
failures  are  likely  to  discourage  further  immediate  efforts  and  prevent 
the  present  undertaking  of  what  might  otherwise  be  done." 

The  committee  favored  the  consolidation  of  rural  schools  in  order 
that  teachers  specially  fitted  to  this  work  might  be  secured  and  the 
instruction  made  more  efficient.  It  also  advocated  the  establishment 
of  high  schools,  to  meet  the  special  needs  of  the  rural  population  for 
secondary  education  directly  related  to  agricultural  practice. 

In  the  discussion  following  this  report  Prof.  W.  M.  Hays  made  a 
strong  plea  in  favor  of  schools  specially  adapted  to  the  needs  of  coun- 
try life.  He  called  attention  to  the  fact  that  thus  far  the  public  high 
schools  have  almost  exclusively  shaped  their  curricula  with  reference 
to  the  needs  of  the  people  living  in  cities,  with  the  result  that  the 
country  children  attending  such  schools  are  drawn  away  from  the 
farm.  While  recognizing  that  under  present  economic  conditions  a 
considerable  portion  of  the  country  youth  would  naturally  be  drawn  to 
the  city,  he  urged  that  education  for  the  country  people  should  be  of 
such  a  character  as  to  maintain  farm  life  at  a  high  level  and  make 
farmers  more  efficient  and  progressive. 

Dr.  A.  C.  True,  of  this  Office,  pointed  out  that  leaders  of  agricul- 
tural progress  are  now  thoroughly  in  earnast  in  demanding  that 
instruction  in  agriculture  shall  be  made  a  regular  part  of  our  public 
school  system,  and  that  this  demand  shall  be  met  by  teachers  and  school 
officers.  He  stated  that  enough  had  been  done  to  show  that  such 
instruction  could  be  made  successful  in  elementary  and  secondary 
schools,  and  that  it  only  remained  to  work  out  a  feasible  plan  for  the 
general  introduction  of  agriculture  into  the  rural  schools.  The  wide 
interest  which  has  been  aroused,  the  experiments  which  are  making 
with  different  methods,  and  the  intelligent  study  which  is  now  being 
given  to  the  subject  by  educators,  make  the  probable  realization  of 
this  end  not  far  distant. 

Penns}dvania  State  College  celebrated  the  semicentennial  of  the 
granting  of  its  charter  in  connection  with  the  annual  commencement 
June  11-14.  The  charter  was  granted  by  the  State  legislature  in  1855, 
largely  through  the  efforts  of  the  Pennsylvania  Agricultural  Society, 
but  the  institution,  then  designated  "The  Farmers'  High  School  of 
Pennsylvania,"  was  not  opened  for  students  until  1859. 

The  special  feature  of  the  semicentennial  exercises  was  a  series  of 
addresses  by  graduates  and  officers  of  the  college,  reviewing  the  history 
of  the  institution  in  different  lines.  These  addresses  will  be  published, 
and  thus  form  a  permanent  record  of  the  progress  of  the  college  dur- 
ing the  first  half  century  of  its  career.  An  unusually  large  number  of 
alumni  and  former  students  of  the  college  were  in  attendance,  almost 
every  class  since  1861  being  represented  in  the  parade  on  alumni  day. 


EDITORIAL. 


1047 


The  commencement  address  was  delivered  by  Dr.  W.  T.  Harris, 
United  States  Commissioner  of  Education. 

The  college  is  now  in  a  flourishing  condition,  having  a  faculty  num- 
bering 59  persons  and  about  750  students.  The  equipment  has  been 
materially  increased  within  the  past  two  years  by  the  erection  of  an 
auditorium  seating  1,500,  the  gift  of  Mr.  and  Mrs.  Chas.  M.  Schwab; 
a  spacious  library,  the  gift  of  Mr.  Andrew  Carnegie,  to  which  it  is 
expected  that  later  a  museum  building  will  be  added;  a  large  dining 
hall  and  dormitory,  known  as  McAllister  Hall;  a  splendidly  appointed 
dairy  building,  which  is  to  constitute  a  portion  of  the  large  agricul- 
tural building  for  which  the  legislature  is  making  provision.  AU 
these  buildings  are  of  the  most  substantial  character  and  worthy  rep- 
resentatives of  the  best  types  of  modern  college  architecture. 

The  college  will  receive  from  the  State  during  the  next  two  fiscal 
years  $75,000  toward  the  new  agricultural  building,  $30,000  for  the 
maintenance  of  agricultural  courses,  $10,000  for  the  current  expenses 
of  the  experiment  station,  $2,500  for  tool  and  poultry  houses,  and 
$132,156.33  for  general  maintenance  of  the  college.  Plans  are  already 
being  made  for  the  appointment  of  a  dean  of  the  agricultural  fac- 
ulty as  an  officer  separate  from  the  director  of  the  station,  and  the 
enlargement  of  the  corps  of  agricultural  instructors  and  investigators 
is  contemplated. 

Three  students  received  the  degree  of  bachelor  of  science  this  }Tear 
on  completion  of  the  four  years'  course  in  agriculture,  one  of  whom 
graduated  with  the  highest  honors  and  was  one  of  the  speakers  at  com- 
mencement; the  degree  of  master  of  science  was  given  to  two  others 
for  advanced  work  in  agricultural  lines. 

No  State  presents  a  field  of  greater  promise  for  the  new  agricultural 
education  than  Pennsylvania.  Widespread  interest  in  it  has  been 
aroused  b}T  the  work  of  the  college,  the  experiment  station,  and  the 
farmers'  institutes,  so  that  a  large  and  enlightened  constituency  now 
awaits  developments.  Given  sufficient  funds  for  manning  and  equip- 
ping it,  no  one  will  doubt  that  the  agricultural  department  will  soon 
reflect  the  same  credit  upon  the  college  that  other  highly  developed 
departments  have. 
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Annual  report  on  the  progress  in  agricultural  chemistry,  1903,  A.  Hilger, 
T.  Dietrich,  et  al.  (Jahresber.  Ayr.  Chem.,  3.  ser.,  6  {1903),  pp.  XXXVI "4-  661). — 
As  in  previous  years  this  contains  abstracts  of  the  more  important  articles  on  agri- 
cultural chemistry  published  during  the  year,  with  titles  of  the  articles  of  less 
importance. 

A  report  on  the  progress  in  analytical  chemistry  during  the  year  1904, 
A.  Skrabal  (Oesterr.  Chem.  Ztg.,  8  (1905),  No.  7,  pp.  148-152) . — This  is  a  brief 
review  of  investigations  bearing  on  analytical  methods  and  processes. 

Report  from  committee  on  uniformity  in  analysis,  I,  W.  F.  Hillebrand  et  al. 
(Jour.  Amer.  Chem.  Soc,  26  (1904),  No.  12,  pp.  1644-1653;  abs.  in  Join-.  Chem.  Soc. 
[London],  88  (1905),  No.  509,  II,  p.  197). — A  statement  of  the  objects  of  this  com- 
mittee and  of  the  policy  adopted  for  the  guidance  of  its  work. 

A  text-book  of  physiological  chemistry  for  students  of  medicine  and  phy- 
sicians, C.  E.  Simon  (London:  J.  and  A.  Churchill,  1905,  jip.  500;  rev.  in  Lancet 
[London],  1905,  I,  No.  14,  pp.  934,  935). — A  second  edition  of  this  text-book,  which 
the  publishers  state  has  been  revised  and  enlarged. 

Chemical  research  in  agriculture,  F.  T.  Siiutt  (  Ottawa:  Parliament,  1904,  pp. 
85-112). — A  summary  of  the  work  of  the  chemical  division  of  the  Canada  Experi- 
mental Farms  during  the  past  year.  Among  other  topics  data  were  presented  regard- 
ing the  composition  of  ground  pea  chips,  pea  dust,  ground  pea  bran,  and  a  number 
of  other  feeding  stuffs. 

Annual  report  for  1904  of  the  consulting  chemist,  J.  A.  Voelcker  {Jour. 
Roy.  Ayr.  Soc.  England,  65  (1904),  pp.  248-257). — Data  are  given  regarding  the 
analytical  work  performed  during  the  year,  and  analyses  are  reported  of  feeding 
stuffs  and  fertilizers,  including  decorticated  and  undecorticated  cotton-seed  cake, 
maize,  pig  meal  (which  was  found  to  be  an  oat  offal),  basic  slag,  Peruvian  guano, 
town  refuse,  and  ground  lime. 

Quantitative  determination  of  the  carbon  dioxid  secreted  by  roots  during 
growth,  P.  Kossovich  (Zhur.  Opuitn.  Ayron.  [Russ.  Jour.  Expt.  Landic],  5  (1904), 
No.  4,  pp.  482-493). — The  estimation  of  the  carbon  dioxid  set  free  by  the  roots  of 
plants  during  the  cycle  of  their  development  was  undertaken  by  the  author  as  a  con- 
tribution to  the  general  study  of  the  part  played  by  root  secretions  of  carbon  dioxid 
in  rendering  plant  food  of  the  soil  available.  In  these  experiments  the  plants  were 
grown  in  nutritive  solutions  which  were  made  to  pass  through  the  pots  containing 
the  plants  and  in  contact  with  the  roots,  and  we're  then  collected  and  the  carbon 
di<  ixid  determined.  About  5  liters  of  the  solution  flowed  through  the  pots  in  24  hours. 
The  solution  contained  per  liter  0.085  gm.  sodium  nitrate,  0.02  gm.  potassium  chlorid, 
0.02  gm.  calcium  chlorid  (CaCl2  4-6H20),  0.02  gm.  magnesium  sulphate,  and  0.0383 
gm.  monopotassium  phosphate.  The  plant  experimented  with  was  mustard.  Seven 
plants  were  raised  in  one  pot.  A  check  pot  without  plants  served  to  determine  the 
carbon  dioxid  which  was  present  in  the  solution  itself  aside  from  that  secreted  by  the 
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roots.  It  was  assumed  that  the  solution  constantly  bathing  the  roots  in  its  flow 
absorbed  all  the  carbon  dioxid  secreted  by  them.  The  carbon  dioxid  was  deter- 
mined every  third  day,  separately  for  the  day  ( 10  hours)  and  the  night  ( 14  hours) .  It 
was  determined  either  by  direct  weighing  after  absorption  in  a  potash  bulb  or  by 
Pettenkofer's  method  (absorption  by  standard  caustic  soda  solution,  precipitation  of 
the  carbon  dioxid  by  barium  chlorid,  and  titrating  back).  Twenty-six  estimations 
for  day  and  25  for  night  periods  were  made  during  the  75  days  of  the  growth  of  the 
mustard.  The  plant  developed  luxuriantly  and  was  in  full  bloom  toward  the  end  of 
the  experiment,  when  it  reached  a  height  of  1  meter. 

The  data  obtained  show  that  the  amounts  of  carbon  dioxid  set  free  during  the  day 
and  the  night  periods  were  nearly  equal,  that  they  gradually  increased,  though  with 
considerable  fluctuations,  to  the  last  days  of  the  experiment,  and  that  the  largest 
amount  of  carbon  dioxid  secreted  in  one  day  was  0.335  gm.  and  in  one  night  0.275  gm. 
The  mean  amount  of  carbon  dioxid  liberated  in  a  day  was  0.145  gm.,  and  in  a  night 
0. 152  gm.  During  the  entire  period  of  the  experiment  the  mustard  secreted  22.437  gm. 
of  carbon  dioxid,  the  amount  in  24  hours  during  the  time  of  its  most  luxuriant  growth 
having  been  more  than  0.5  gm. 

Having  shown  that  the  roots  of  plants  secrete  considerable  quantities  of  carbon 
dioxid  in  the  course  of  their  development,  the  author  concludes  that  this  carbon 
dioxid  may  in  some  cases  play  an  essential  part  in  rendering  assimilable  the  insolu- 
ble plant  food  of  the  soil.  In  the  experiment  here  described  the  amount  of  carbon 
dioxid  set  free  by  the  roots  was  about  twenty  times  greater  than  would  have  been 
required  to  render  soluble  all  the  phosphoric  acid  assimilated  by  the  plants  if  it  were 
supplied  in  an  insoluble  form.  This  amount  of  carbon  dioxid  would  have  been  suffi- 
cient to  render  soluble  all  the  elements  of  the  ash  of  the  entire  plants  if  it  were  neces- 
sary to  assimilate  these  elements  from  insoluble  substances. — p.  fireman. 

Acidity  of  plant  roots,  C.  Montanari  (Staz.  Sper.  Agr.  Hal.,  37  (1904),  j)p.  806- 
809;  abs.  in  Jour.  Chem.  Soc.  [London],  88  (1905),  No.  509,  II,  p.  191).— The  colora- 
tion observed  by  Kohn"  is  stated  to  be  only  apparent  since  similar  results  are  obtained 
without  roots.  The  reddening  of  litmus  paper  in  contact  with  sugar-beet  roots  is 
attributed  to  the  diffusion  of  the  root  acid. 

The  preparation  of  standard  solutions  of  sulphuric  acid,  B.  North  and  W. 
Blakey  (Jour.  Soc.  Chem.  hid.,  24  (1905),  No.  8,  pp.  395-397). —Directions  are  given 
for  purifying  and  using  sodium  bicarbonate  for  this  purpose. 

The  determination  of  alkalis  in  silicates  by  Smith's  method,  B.  M.  Mar- 
gosches  (Chem.  Ztg.,  29  (1905),  No.  29,  p.  385). 

A  crucible  cooler  for  the  determination  of  alkalis  according  to  L.  Smith, 
R.  L.  Steinlex  (Chem.  Ztg.,  29  (1905),  No.  27,  pp.  364,  365,  fig.  1). 

Methods  for  the  examination  of  maple  products,  J.  Hortvet  (  U.  S.  Dept. 
Agr.,  Bureau  of  Chemistry  Circ.  23,  pp.  S,  fig.  1). — This  is  summarized  from  an  article 
by  the  author  previously  noted  (E.  S.  R.,  16,  p.  846).  In  this  form  these  directions 
were  intended  primarily  for  the  use  of  chemists  of  the  Association  of  Official  Agri- 
cultural Chemists  collaborating  in  testing  methods  for  maple  products. 

Potassium  oxalate  as  a  lead  precipitant  in  sugar  analysis,  H.  E.  Sawyer 
(Jour.  Amer.  Chem.  Soc,  26  (1904),  No.  12,  pp.  1631-1635).— The  author  has  substi- 
tuted with  satisfactory  results  neutral  potassium  oxalate  for  the  sodium  carbonate 
required  by  the  official  method  of  the  Association  of  Official  Agricultural  Chemists 
for  precipitating  the  excess  of  lead  subacetate  previous  to  the  examination  with 
Fehling's  solution. 

Cinnamon  starch,  A.  Beythien,  H.  Hempel,  and  P.  Bohrisch  (Ber.  Untersuch. 
Dresden,  1903,  p.  15;  abs.  in  Ztschr.  Untersuch.  Nahr.  u.  GenussmtL,  9  (1905),  No.  4, 
p.  231). — Studies  of  the  starch  found  in  cinnamon  are  reported.     Like  other  investi- 

«Landw.  Vers.  Stat.,  52  (1899),  pp.  315-326. 
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gators,  the  authors  report  starch  grain  very  similar  in  form  and  size  to  those  of  wheat 
starch. 

A  note  on  urea,  R.  Gaze  (Arch.  Pharm.,  243  (1905),  No.  1,  pp.  78,  79).—  The 
author  reviews  previous  work  on  the  occurrence  of  urea  in  vegetable  products,  and 
reports  data  on  the  isolation  of  this  body  from  both  ripe  and  unripe  Lycoperdon 
bovista.  He  also  examined  L.  cervinum  and  found  that  it  contained  much  mannit 
but  no  urea. 

A  method  for  the  rapid  estimation  of  chlorin  in  urine,  W.  M.  Dehx  (Ztschr. 
Physiol.  Chem.,  44  (1905),  No.  1-2,  pp.  11-16). — The  author  describes  a  modification 
of  Volhard's  method  for  which  he  claims  accuracy,  rapidity,  and  ease  of  execution. 

The  rapid  estimation  of  potassium  and  sodium  in  urine  and  the  calculation 
of  results,  L.  Garxier  (Compt.  Rend.  Soc.  Biol.  [Paris],  58  (1905),  No.  12,  pp.  549- 
552). — The  method  described  is  a  modification  of  Autenrieth's  method  for  estimating 
potassium  as  perchlorate  and  Garratt's  method  for  estimating  potassium  and  sodium 
as  sulphates. 

The  examination  of  meat,  yeasts,  and  other  extracts  for  xanthin  bodies, 
K.  Micro  (Ztschr.  Uniersuch.  Nahr.  u.  Genussmtl.,  8  (1904),  No.  4,  pp.  225-237). — 
A  report  and  discussion  of  analytical  data  (see  E.  S.  R.,  15,  p.  954). 

The  hydrolysis  of  casein,  Z.  H.  Skraup  (Ber.  Beat.  Chem.  Gesell.,  37  (1904), 
No.  7,  pp.  1596,  1597  ). — A  number  of  bodies  not  previously  noted  were  identified  by 
the  author  in  his  studies  of  the  hydrolysis  of  casein,  especially  diamine  and  dxyamino 
acids. 

Hydrolysis  of  casein  by  means  of  hydrochloric  acid,  Z.  H.  Skraup  (Ztschr. 
Physiol,  chnn.,  42  (1904),  No.  3,  pp.  274-296).— A  fuller  report  of  the  author's 
investigations  noted  above. 

The  character  of  lecithin,  R.  Wii.lstatter  and  K.  Ludecke  (Ber.  Deut.  Chem. 
Gesell.,  37  (1904),  pp.  3753-3758;  abs.  in  Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  9 
(1905),  No.  4,  pp.  218,  219). — The  studies  reported  have  to  do  with  the  chemical 
structure  of  lecithin. 

Carbon  tetrachlorid  as  a  solvent  in  the  commercial  extraction  of  fat,  L.  L. 
Bianciiim  (Staz.  Sper.  Agr.  It"/..  37  (1904),  No.  ?-S,  pp.  171-184).— -On  the  basis  of 
experimental  data  the  value  of  carbon  tetrachlorid  for  the  extraction  of  fat  is  pointed 
out  and  discussed.  The  author  notes  that  at  present,  though  a  valuable  solvent,  it 
is  comparatively  high  in  price. 

On  the  determination  of  solids  in  milk  preserved  with  formalin,  H.  Hoft 
(< 'In  in.  Ztg.,  ."■>  ( 1905),  No.  5,  p.  54). — The  percentage  of  solids  in  the  milk  was  not 
appreciably  increased  by  the  addition  of  4  drops  of  formalin  per  100  cc.  of  milk. 
Larger  amounts  of  formalin  caused  an  increase  of  0.1  per  cent  and  more.  The  length 
of  time  during  which  the  milk  was  subjected  to  the  action  of  formalin  was  apparently 
without  influence  on  the  content  of  solids. 

Fat  analysis,  A.  Olig  (Ber.  Untersuch.  Emmerich,  1903-4,  pp.  15-18;  abs.  in 
Ztschr.  Untersuch.  Nahr.  u.  Genussmtl,  8  (1904),  No.  7,  pp.  431,  432). — This  article 
has  to  do  with  methods  of  fat  analysis  with  special  reference  to  judging  the  quality 
of  culinary  fats  in  inspection  work. 

Improved  apparatus  for  the  determination  of  milk  fat  by  the  Gottlieb- 
ROse  method,  A.  Rohrio  (Ztschr.  Untersuch.  Nahr.  n.  Genussmtl.,  9  (1905),  No.  9,  pp. 
531-538,  fig.  1). 

Experiments  with  the  Paasch  and  Larsen  lactoscope,  R.  Eichloff  (Milchw. 
ZentbL,  1  (1905),  No.  ■'>,  pp.  123-130).— The  results  by  this  method  were  slightly 
higher  than  by  the  Babcock  and  Gerber  methods.  This  was  especially  true  in  the 
case  of  sour  milk. 

Determination  of  butter  fat  in  the  presence  of  cocoanut  fat  in  margarin, 
A.  Kihschner  {Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  9  (1905),  No.  2,  pp.  65-70). — 
The  author  describes  a  modification  of  the  method  of  K.  Jensen,  which  is  based 
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upon  the  fact  that  the  principal  volatile  fatty  acids  of  butter  fat  are  different  from 
those  of  cocoanut  fat.  In  this  method  the  caprylic  acid,  which  is  present  in  large 
quantities  in  cocoanut  fat  but  in  only  small  quantities  in  butter  fat,  is  removed  by 
means  of  silver  sulphate,  which  does  not  act  upon  the  butyric  acid. 

Contribution  to  the  knowledge  of  cotton-seed  oil  and  the  Halphen  reac- 
tion, K.  Fischeb  and  II.  Peyau  (Ztschr.  Untersuch.  Nahr.  ».  Genussmtl.,  9  (190.5), 
No.  ..-'.  pp.  81-90). — The  results  of  the  investigations  indicate  that  the  Halphen 
reaction  can  not  be  depended  upon  for  the  detection  of  cotton-seed  oil  in  other  fats, 
since  the  cotton-seed  oil  can  lie  so  treated  as  to  render  the  Halphen  reaction  nega- 
tive. The  phytosterin  test  is,  therefore,  considered  essential  in  determining  the 
presence  of  cotton-seed  oil  in  lard  and  other  animal  fats  when  the  index  of  refraction, 
iodin  number,  saponification  number,  and  color  reaction  have  not  clearly  shown 
such  an  adulteration. 

On  a  color  reaction  of  cotton-seed  oil,  G.  Halphen  {Ann.  Chim.  Anal.,  10 
(190.5),  No.  4,  pp.  140-143). — This  is  a  brief  discussion  on  the  cause  of  the  coloration 
in  Halphen's  test  for  cotton-seed  oil. 

On  the  detection  of  formaldehyde  in  milk,  E.  Nicolas  (Cotnpt.  Rend.  Soc 
Biol.  [Paris],  .58  (1905),  No.  15,  pp.  697,  698). — The  greenish  fluorescence  obtained 
in  milk  containing  formalin  by  the  addition  of  amidol  or  diamido-phenol  is  believed 
to  permit  of  the  recognition  of  this  preservative  when  present  in  quantitiesof  1 :  500,000 
or  even  less.  In  applying  this  test  the  casein  may  be  precipitated  by  acetic  or  lactic 
acid  and  a  few  crystals  of  amidol  added  to  the  filtrate. 

A  study  of  methods  for  the  determination  of  formaldehyde,  R.  H.  Williams 
(Jour.  Amer.  Chem.  Soc,  27  (1905),  No.  5,  pp.  -596-601). — This  is  a  comparison  and 
criticism  of  the  Legler,  hydrogen  peroxid,  iodometric,  and  potassium  cyanid 
methods  of  determining  formaldehyde.  The  author's  conclusions  are  summarized 
as  follows: 

"The  iodimetric  method  is  rapid  and  accurate,  and  preferable  for  pure  dilute 
solutions. 

"The  hydrogen  peroxid  method  is  the  most  satisfactory  for  strong  impure  solutions. 
The  time  necessary  for  a  complete  oxidation  is  widely  variable,  depending  upon 
concentration  and  temperature. 

"The  potassium  cyanid  method  is  recommended  for  dilute  impure  solutions.  The 
results  are  lower  than  those  obtained  by  the  oxidation  methods. 

"The  end-point  in  the  Legler  method  is  not  satisfactory,  which  fact,  as  well  as  the 
low  results,  must  be  attributed  to  causes  other  than  the  influence  of  strong  acids  on 
hexamethylenetetrarnin. 

"Paraformaldehyde,  when  present,  counts  as  formaldehyde. 

"  The  discrepancy  in  the  results  obtained  by  the  two  different  types  of  methods  is 
due  to  conditions  inherent  in  the  methods  themselves,  not  to  the  presence  of  impuri- 
ties or  to  a  polymerized  form  of  formaldehyde.  Apparently,  either  the  condensation 
reactions  are  not  complete,  or  a  small  part  of  the  formic  acid  produced  by  the  oxida- 
tion reactions  is  oxidized  further,  giving  high  results." 

A  colorimetric  method  for  the  detection  and  estimation  of  formaldehyde, 
F.  Bonnet,  Jr.  (Jour.  Amer.  Chem.  Soc,  27  (1905),  No.  .5,  pp.  601-605).— The  method 
proposed  depends  upon  the  color  reaction  of  morphine  with  formaldehyde  by  which 
it  is  stated  that  quantities  of  formaldehyde  as  small  as  4  parts  in  1,000,000  can  be 
detected. 

The  test  solution  used  is  made  by  dissolving  0.35  gm.  of  white  crystalline  morphine 
sulphate  in  100  cc.  of  cold  strong  chemically  pure  sulphuric  acid.  In  applying  this 
test  to  milk  about  60  cc.  of  the  sample  is  placed  in  an  evaporating  dish  and  1  cc.  of 
the  morphine  solution  in  a  watch  glass  is  floated  upon  the  surface.  The  color  pro- 
duced in  this  test  solution  by  the  vapor  of  the  formaldehyde  varies  from  pink  to 
dark  blue,  according  to  the  amount  of  preservative  present.     When  formaldehyde  is 
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present  in  quantities  of  4  :100  the  coloration  appears  in  a  few  minutes;  when  present 
in  amounts  of  4  : 1,000,000  the  coloration  appears  in  about  2\  hours.  Salicylic  acid, 
benzoic  acid,  hydrogen  peroxid,  and  other  preservatives  tested  gave  no  color  reaction. 

Concerning  the  estimation  of  fluorin  in  wine  and  beer,  F.  P.  Treadwell  and 
A.  A.  Koch  (Ztschr.  Analyt.  CJiem.,  43  (1904),  No.  8,  pp.  469-506,  figs.  2).—  Different 
methods  of  estimating  fluorin  were  critically  studied  with  a  view  to  finding  a  satis- 
factory method. 

The  colorimetric  estimation  of  salicylic  acid  in  foodstuffs,  F.  T.  Harry  and 
W.  R.  Mummery  {Analyst,  30  (1905),  No.  349,  pp.  L.'4-127).—ln  order  to  obviate  the 
difficulties  experienced  in  obtaining  a  good  color  with  ferric  chlorid  in  foodstuffs 
containing  tannin  the  material  is  treated  with  basic  lead  acetate,  when  the  lead  sali- 
cylate formed,  being  readily  soluble  in  caustic  alkalis,  may  be  separated  from  the 
insoluble  lead  tannate. 

BOTANY. 

North  American  species  of  Agrostis,  A.  S.  Hitchcock (U.  S.  Dept.  Agr.,  Bureau 
of  Plant  Industry  Bui.  68,  pp.  68,  pis.  37,  figs.  2). — This  bulletin  presents  the  descrip- 
tion of  27  species  of  Agrostis  found  north  of  Mexico,  together  with  a  list  of  species 
excluded  and  notes  on  Mexican  species.  The  classification  and  history  of  the  species, 
as  well  as  the  history  of  the  genus  is  discussed.  The  generic  description  and  a  key 
to  species  are  also  given. 

Notes  on  plant  transpiration,  A.  Dulov  (  Trudui  Opuiln.  Lysn.,  1904,  pt.  2;  <ihs. 
in  Zhur.  Opuitn.  Agron.  [Russ.  Jour.  Expt.  Landw.],  5  (1904),  No.  5,  p.  707).— The 
author  undertook  the  study  of  transpiration  in  connection  with  the  new  growth  of 
pure  maple  and  ash  plantings.  With  this  object  in  view,  he  examined  the  humidity 
of  the  soil  in  both  plantations  and  determined  the  amount  of  precipitation  and  the 
evaporation  during  the  period  under  investigation. 

From  the  data  secured  the  author  endeavored  to  ascertain  the  amount  of  moisture 
received  by  the  trees  from  the  soil  and  expended  by  them  for  the  formation  of  the 
organic  matter  of  that  year.  He  found  the  transpiration  coefficient  of  maple  to  be 
289  and  that  of  ash  399.  Notwithstanding  the  greater  evaporation  of  the  ash  the 
latter,  according  to  the  author,  more  successfully  resists  drought  than  the  maple. 
This  was  strikingly  demonstrated  by  the  observations  in  the  spring  of  1903,  when 
owing  to  a  drought  during  the  preceding  fall  and  a  small  amount  of  precipitation  dur- 
ing the  winter  and  spring  almost  all  maples  died,  while  the  ash  trees  continued  to 
develop  quite  normally. — p.  fireman. 

The  transpiration  of  sun  and  shade  leaves  of  the  olive  and  other  broad- 
leaved  evergreens,  J.  Y.  Bergen  (Bot.  Gaz.,  38  ( 1904),  No.  4,  pp.  285-296,  figs.  11) . — 
The  morphological  and  histological  differences  of  shade  and  sun-grown  leaves  of 
various  kinds  are  shown,  and  an  account  is  given  of  the  relative  amount  of  transpi- 
ration from  leaves  produced  under  the  different  conditions. 

The  experiments  show  that  under  normal  conditions  for  each  class  of  leaves  sun 
leaves  transpire  from  3  to  10  times  as  much  as  shade  leaves  of  the  same  species. 
Under  abnormal  conditions  with  both  classes  of  leaves  the  sun  leaves  of  the  species 
studied  transpire  more  than  1 J  times  as  much  as  the  shade  leaves.  The  thinnest 
and  most  poorly  nourished  shade  leaves  contrast  much  more  sharply  with  sun  leaves 
in  their  behavior  than  do  the  more  normal  leaves  which  are  developed  in  the  shade. 
Shade  leaves  exposed  for  some  hours  to  full  sunshine  may  become  almost  unable  to 
transpire  without  showing  any  evidence  of  wilting. 

The  relative  transpiration  of  old  and  new  leaves,  J.  Y.  Bergen  (Bot.  Gaz., 
38  (1904),  No.  6,  jjjj.  446-4S1).  —  While  making  studies  on  the  transpiration  of  coria- 
ceous evergreen  leaves,  the  author  became  interested  in  the  subject  of  the  relative 
activity  of  old  and  new  leaves.  The  studies  were  made  on  the  shores  of  the  Med- 
iterranean, where  trees  and  shrubs  are  largely  evergreen,  but  the  author  limits  the 
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use  of  "evergreen"  so  as  to  differentiate  between  those  which  are  simultaneously 
deciduous  and  those  which  have  leaves  persisting  for  more  than  one  year. 

A  number  of  species  of  plants  were  examined  and  it  was  found  that  the  evergreen 
trees  and  shrubs  in  the  vicinity  of  Naples  differ  greatly  in  the  longevity  of  their 
leaves,  some  of  the  species  having  leaves  that  live  only  about  15  months,  while  others 
live  for  2i  years.  All  of  the  leaves  studied  reach  their  maximum  area  development 
considerably  before  they  attain  their  full  thickness.  The  leaves  of  6  out  of  the  8 
species  studied  transpire  more  for  equal  areas  when  15  to  18  months  old  than  they 
do  when  they  have  just  reached  their  maximum  area,  which  takes  place  when  they 
are  about  3  or  4  months  old.  Transpiration  for  equal  weights  of  leaves  is  generally 
more  active  for  leaves  of  15  or  more  months  than  for  those  3  months  old  or  a  little 
older.  Epidermal  transpiration  bears  a  much  smaller  ratio  to  total  transpiration  in 
leaves  of  3  months  than  those  of  15  months. 

Artificial  parasitism.  (I.  J.  Peirce  i  Bot.  Gaz.,  38  {1904).  No.  8,  pp.  214-217).— 
A  preliminary  account  is  ^iven  of  experiments  which  indicate  a  sort  of  artificial 
parasitism  of  peas.  The  author  germinated  a  number  of  seeds  of  peas,  and  when 
the  radicles  hail  attained  a  length  of  1-2  cm.  he  inserted  them  in  plants  of  Viciafaba. 
About  15  cm.  above  the  soil  holes  were  cut  with  a  sharp  scalpel  in  the  bean  stalks 
and  the  radicle  of  the  pea  inserted,  being  pushed  into  the  stem  as  far  as  the  cotyle- 
dons. Afterwards  a  plaster  of  Paris  mold  was  formed  about  the  peas  for  their 
support. 

These  pea-bean  plants  were  grown  in  pots  in  a  cold  frame,  and  at  the  same  time 
from  the  same  lot  of  seed  others  were  sown  in  soils  under  ordinary  conditions.  The 
peas  flourished,  blossomed,  and  produced  seed  which  were  but  slightly  smaller  than 
those  produced  by  the  soil-grown  plants.  The  plants  themselves,  however,  were 
considerably  reduced  in  size  and  weight  by  the  semiparasitism. 

Later  the  seeds  produced  by  the  bean-peas  were  germinated  and  again  inserted  in 
bean  plants  as  described  above.  These  grew,  making  a  second  generation  of  arti- 
ficial parasites  the  roots  of  which  had  never  been  in  contact  with  the  soil.  The  peas 
grew  into  vigorous,  well-proportioned,  healthy  plants,  although  somewhat  smaller 
than  those  of  the  preceding  season.  There  was  no  tissue  union  between  the  host 
plant  and  the  parasite.  The  roots  grew  downward  through  internodes  and  nodi"-, 
but  never  reached  the  level  of  the  soil,  much  less  the  soil  itself. 

The  experiment  was  terminated  by  an  accident,  but  it  seems  to  throw  some  light 
on  the  question  of  the  beginning  of  parasitism. 

Hyphoids  and  bacteroids,  P.  Yrn.LE.Mix  (Compt.  fiend.  Acad.  Sri.  [Paris'],  140 
(190.5),  No.  1,  }>i>-  •'-',  53). — The  author  describes  a  form  of  hyphal  filaments  which 
is  found  during  winter  on  the  roots  of  various  legumes  and  which  has  been  pre- 
viously described  as  belonging  to  the  fungus  Cladochytrium  luberculorum.  A  more 
recent  study  of  the  material  shows  that  it  belongs  to  the  genus  Pythium.  The 
hyphse  become  massed  together,  surrounded -with  a  mucilaginous  capsule,  and  in 
many  respects  are  analogous  to  the  bacteroids  observed  in  the  root  tubercles  of 
leguminous  plants. 

Conditions  of  accumulation  and  reduction  of  nitrates  in  plants,  X.  Xedoe- 
vochayev  (Izc.  }{<>«<■<,)■.  Selsk.  Khoz.  Inst.  [Ann.  Inst.  Agron.  Moscou],  10  (1904),  No. 
1,  pp.  251-841 ). — This  elaborate  treatise  is  divided  into  8  chapters: 

(1)  The  distribution  of  nitric  acid  in  the  plant  kingdom  is  discussed,  and  a  long 
list,  with  authorities,  is  given  of  the  plants  in  which  nitric  acid  has  been  definitely 
ascertained.  (2)  The  method  used  by  the  author  for  determining  the  nitric  acid 
was  essentially  that  of  Sehloesing  as  modified  by  Tiemann.  The  nitric  acid  was 
determined  in  week-old  plants  raised  in  water  cultures.  (3)  The  origin  of  the 
nitrates  in  the  plants  is  discussed.  A  critical  survey  of  the  literature  establishes  the 
fact  that  nitrates  accumulate  in  plants  only  when  the  soil  or  the  medium  in  which 
they  grow  contains  nitrates.     By  accurate  experiments  with  Helianthus  annum,  Zea 
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mays,  Cucurbita  pepo,  Phaseolus  multiflorus,  and  Lupimis  luteus  the  author  showed 
that  there  exists  a  direct  relation  (especially  marked  in  dilute  solutions)  between 
the  amount  of  potassium  nitrate  in  the  nutritive  solution  and  that  of  nitrate  nitrogen 
in  t lie  plant. 

(4)  The  distribution  of  nitric  acid  in  the  different  organs  of  the  plant  and  in  the 
plants  at  different  ages  was  studied.  On  the  basis  of  his  experiments  the  author 
states  that  in  young  plants  there  are  more  nitrates  in  the  stems  and  cotyledons  than 
in  the  roots,  and  that  as  the  age  of  the  plants  increases  (plants  of  Helianthus  and 
Cucurbita  were  examined  when  1,  2,  and  4  weeks  old)  the  quantity  of  nitrates  in 
the  roots  also  increases.  Other  observers  have  found  that  the  amount  of  nitrates 
in  plants  steadily  increases  until  the  period  of  flowering  is  reached,  and  that  during 
the  period  of  ripening  the  nitrates  disappear  from  the  plants,  reappearing  afterwards. 
The  distribution  of  the  nitrates  even  in  one  and  the  same  organ  is  not  uniform.  The 
lower  part  of  the  stem  is  richest  in  nitrates,  the  peripheric  parts  of  the  leaves  are 
poorest. 

(5)  It  is  shown  that  nitric  acid  enters  and  accumulates  in  plants  for  the  most  part 
in  the  form  of  potassium  nitrate,  but  that  it  may  also  enter  in  the  form  of  other 
nitrates.  The  author  experimented  with  nitrates  of  potassium,  sodium,  ammonium, 
magnesium,  calcium,  strontium,  and  barium.  All  the  plants  experimented  with 
developed  normally  in  a  relatively  concentrated  solution  of  potassium  nitrate,  but 
with  other  nitrates  much  more  dilute  solution  had  to  be  used.  Barium  nitrate 
proved  to  be  injurious  even  in  very  dilute  solution.  (6)  Experiments  are  described 
Which  show  that  increased  evaporation  caused  an  increase  in  the  accumulated 
nitrates  ami  also  that  light  induced  an  increased  storing  up  of  nitrates  as  compared 
with  plants  growing  in  the  dark. 

(7)  The  causes  of  the  accumulation  of  the  nitrates  in  the  plants  are  discussed  and 
the  author  is  inclined  to  share  the  view  first  advanced  by  de  Vries  that  the  impor- 
tance of  the  nitrates  lies  in  their  contributing  to  the  production  of  the  necessary 
osmotic  pressure  in  the  plants.  (8)  Discussing  the  conditions  of  the  reduction  of 
the  nitrates  accumulated  in  the  plants,  the  author  concludes  on  the  basis  of  his 
experiments  with  the  leaves  of  Sambucus  nigra  and  with  the  young  plants  of  Helian- 
thus, Zea  mays,  and  Cucurbita  that  the  reduction  of  the  nitrates  can  take  place  in 
the  absence  of  light,  although  in  that  case  the  reduction  does  not  proceed  so  ener- 
getically as  in  the  presence  of  light. 

A  bibliography  including  127  titles  is  appended. — p.  fireman. 

Transformation  of  substances  in  the  germination  of  the  seeds  of  Cucurbita 
maxima,  M.  Egorov  (Izv.  Moscov.  Selsk.  Khoz.  Inst.  [Ann.  Inst.  Agron.  Moscou],  10 
{1904),  No.  2,  pp.  431-449). — After  a  survey  of  the  literature  on  the  subject,  the 
author  describes  his  experiments  with  Cucurbita  maxima. 

The  germination  took  place  in  the  dark,  and  samples  were  examined  after  the 
expiration  of  6,  10,  20,  and  28  days.  The  results  of  the  analyses  are  tabulated,  and 
summarizing  his  experiments  the  author  states  that  the  amount  of  fat  increases  dur- 
ing the  first  period,  after  which  it  diminishes,  amounting  at  the  end  of  the  .fourth 
period  to  only  about  two-thirds  of  the  original  content.  During  the  progress  of 
germination  the  free  acids  increase  while  the  unsaturated  invariably  decrease. 
The  quantity  of  undecomposed  glycerids  is  greatly  reduced  during  the  processes  of 
germination. 

During  the  first  period  there  was  an  increase  in  the  dry  matter.  During  the  same 
period  the  decomposition  of  albuminoids  reached  the  maximum.  The  carbohydrates 
increased  throughout  the  experiments.  The  limit  of  the  maximum  percentage  of 
starch  was  not  ascertained.  It  is  believed  that  a  decrease  in  starch  may  have  taken 
place  that  was  masked  by  the  formation  of  some  soluble  carbohydrates. — p.  fireman. 

Regressive  metamorphosis  of  the   albuminoid  substances  in  the  higher 
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plants  and  the  participation  in  it  of  the  proteolytic  ferment,  W.  8.  Butkyevich 
(Izv.  Moscov.  Selsk.  Khoz.  Inst.  [Ann.  Inst.  Agron.  Moscou],  JO  (1904),  No.  l,pp.  1-1  /'.'). 

A  new  sheep  poison  from  Mexico,  B.  L.  Robinson  (Bol.  Gaz.,  38  (1901 I,  No.  5, 
Pl>.  .176-378). — The  author  reports  having  received  specimens  of  a  plant  from  Zaca- 
tecas,  Mexico,  which  is  reputed  as  being  poisonous  to  sheep  which  eat  it.  An 
examination  of  the  specimen  showed  that  it  belongs  to  the  solanaceous  genus 
Bouchetia,  and  the  name  B.  arniaiera,  n.  sp.,  is  given  it. 

On  account  of  the  reputed  poisonous  qualities  of  this  plant,  the  author  raises  the 
question  as  to  the  possible  poisonous  qualities  of  the  nearly  related  species  B.  erecta, 
which  occurs  rather  frequently  in  the  grazing  regions  of  some  of  the  Southwestern 
States. 

International  catalogue  of  scientific  literature.  M — Botany  (  Tnternat.  <  'at. 
Sri.  Lit.,  2  (1904),  pp.  VIII  +  1114).— This  is  the  second  annual  issue  of  the  cata- 
logue of  scientific  papers  that  is  issued  under  the  auspices  of  the  International  Coun- 
cil by  the  Royal  Society  of  London.  The  plan  previously  described  (E.  S.  R.,  14, 
]>.  637)  has  been  continued.  In  the  present  volume  about  7,000  titles  of  botanical 
and  related  works,  mostly  published  in  1901  and  1902,  are  given.  There  is  a  com- 
mendable increase  in  references  to  American  publications,  although  the  list  is  not 
by  any  means  complete. 

ZOOLOGY. 

Coyotes  in  their  economic  relations,  I).  E.  Lantz  (  U.  S.  Dept.  Agr.,  Biological 
Survey  Bui.  20,  pp.  28). — Coyotes  are  said  to  be  increasing  in  numbers  in  many  parts  of 
the  west.  The  present  bulletin  is  devoted  to  a  consideration  of  the  economic  relations 
of  8  forms  or  species  which  have  been  recognized  in  the  United  States.  In  certain 
States  bounties  have  been  offered  and  statistics  are  given  regarding  the  effectiveness 
of  this  method. 

Coyotes  i>'{-<\  hugely  up<m  animal  material,  but  occasionally  eat  cultivated  fruits 
and  berries,  wild  fruits,  and  other  vegetable  substances.  Coyotes  may  be  considered 
as  beneficial  in  so  far  as  they  destroy  rabbits,  prairie  dogs,  woodchucks,  gophers, 
Tats,  and  other  injurious  animals,  They  are  harmful,  however,  in  so  far  as  they 
destroy  game  birds  and  mammals  and  farm  animals.  The  usual  means  of  destruction 
including  poisoning,  trapping,  hunting,  etc.,  are  briefly  mentioned. 

Observations  made  on  fencing  against  coyotes  indicate  that  this  method  may  prove 
quite  effective  in  preventing  the  attacks  of  coyotes  upon  farm  animals.  The  meshes 
should  be  not  larger  than  6  in.  square  and  triangular  meshes  are  to  be  preferred  to 
square  ones. 

The  rabbit  pest  in  Australasia,  R.  II.  Hooper  (Agr.  Economist,  38  (1905),  No. 
421,  p.  8).  Brief  notes  are  given  on  the  various  methods  which  have  been  adopted 
by  the  governments  of  New  South  Wales  and  New  Zealand  in  combating  rabbits. 
The  payment  of  bounties  has  been  found  to  be  a  too  expensive  method.  Trapping 
rabbits  is  believed  to  beof  but  little  practical  value.  The  rabbit  industry  connected 
with  trapping  is  discouraged  on  the  ground  that  it  is  not  of  great  importance  and 
interferes  with  more  legitimate  farm  industries. 

Heredity  of  coat  characters  in  guinea  pigs  and  rabbits,  W.  E.  Castle  (Car- 
negie Inst.  Washington,  Pub.  23,  }>p.  78,  pis.  6,  Jigs.  8). — In  the  course  of  experiments 
reported  in  this  paper  about  3,000  guinea  pigs  and  several  hundred  rabbits  were 
reared  for  the  purpose  of  studying  the  inheritance  of  color  and  color  patterns. 

According  to  the  author  3  pairs  of  alternative  coat  characters  conforming  in  their 
inheritance  to  the  requirements  of  Mendel's  law  may  be  recognized  in  guinea  pigs; 
these  are  albinism,  smooth  coat,  and  long  coat.  The  3  pairs  of  characters  appear  to 
be  in  correlation.  In  rabbits  2  pairs  of  alternative  coat  characters  are  recognized, 
viz,  albinism  and  long  coat.     Distinction  is  made  between  recessive  and  latent  char- 
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acters,  the  latter  being  defined  as  characters  normally  dominant  which  have  gradually 
disappeared. 

The  biology  of  cestodes,  L.  Jammes  and  H.  Mandoul  (Compt.  Rend.  Acad.  Sci. 
[Paris'],  140  {1905),  No.  4,  pp.  271-273). — A  brief  account  is  presented  of  observations 
regarding  the  bactericidal  power  of  the  serum  of  cestodes.  This  group  of  worms 
possesses  considerable  power  of  this  sort  and  stands  in  marked  contrast  with  nema- 
todes in  which  the  serum  is  not  bactericidal. 

Birds  in  relation  to  agriculture,  Gunning  (Transvaal  Agr.  Jour.,  3  (1905),  No. 
10,  pp.  222-224,  pis-  4)- — Attention  is  called  to  the  value  of  birds  in  the  destruction 
of  insect  pests  especially  at  times  when  some  pest  such  as  grasshoppers  becomes 
unusually  numerous.  The  thrushes,  warblers,  and  fly  catchers  are  believed  to  be 
worthy  of  protection. 

Our  native  birds,  H.  A.  Surface  (Pennsylvania  Dept.  Agr.,  Zool.  Quart.  Bui.,  2 
(1904),  No.  3,  pp.  51-64,  pis.  2,  Jig.  1). — An  account  is  given  of  the  feeding  habits  and 
economic  relations  of  the  cuckoos,  kingfisher,  and  woodpeckers  in  Pennsylvania. 

The  protection  of  insectivorous  birds,  F.  Peneveyre  (Citron.  Agr.  Canton  Vauol, 
18  (1905),  No.  5,  pp.  134-137). — The  benefits  to  be  derived  from  the  presence  of 
insectivorous  birds  are  briefly  noted,  and  suggestions  are  made  regarding  methods  of 
protecting  them. 

Insectivorous  birds,  A.  J.  North  (Agr.  Gaz.  New  South  Wales,  16  (1905),  No.  3, 
pp.  247-250,  figs.  3). — A  new  genus  of  the  order  Passeres  is  described  under  the  name 
Oreoscopus.  These  birds  are  said  to  be  of  considerable  value  on  account  of  their 
insectivorous  habits. 

Injury  to  trees  by  the  green  woodpecker  (Jour.  Bd.  Agr.  [London],  11  (1905), 
No.  11,  pp.  693,  694). — Oak,  pine,  and  old  fruit  trees  are  considerably  injured  by  the 
green  woodpecker.  The  bird  bores  large  holes  into  the  trunks  of  these  trees  and  an 
examination  of  a  number  of  these  holes  fails  to  show  that  they  are  in  the  vicinity  of 
insect  borers.  Apparently  the  bird  feeds  upon  the  sap,  cambium,  and  young  bast 
layers.  In  some  instances  the  woodpeckers  eat  the  callus  forming  along  the  edge  of 
wounds. 

Recommendations  of  State  game  commissioners  and  wardens  for  1905, 
T.  S.  Palmer  (  U.  S.  Dept.  Agr.,  Division  of  Biological  Survey  Circ.  47,  pp.  12). — In 
this  circular  the  author  presents  a  digest  of  recommendations  of  State  game  commis- 
sioners and  wardens  in  different  States  and  Territories  in  this  country.  These  recom- 
mendations concern  the  subjects  of  big  game,  shore  birds,  waterfowl,  bag  limits,  sale, 
licenses,  commissions,  propagation,  game  preserves,  and  related  subjects. 

The  monthly  bulletin  of  the  division  of  zoology,  H.  A.  Surface  (Pennsylvania 
Dept.  Agr.  Mo.  Bui.  Div.  Zool,  2  (1904),  No.  8,  pp.  227-256;  2  (1905),  No.  9,  pp.  257- 
288,  figs.  3). — Brief  notes  are  given  on  methods  of  studying  zoology,  winter  protection 
of  quail  and  other  birds,  combating  injurious  insects,  methods  of  collecting  insects, 
nurseries  in  Pennsylvania,  the  protection  of  trees  from  the  attacks  of  mice,  rabbits,  etc. 

METEOROLOGY— CLIMATOLOGY. 

Proceedings  of  the  third  convention  of  Weather  Bureau  officials  held  at 
Peoria,  111.,  September  20,  21,  22,  1904  (Washington:  Government  Printing 
Office,  1904,  pp.  267,  j>ls.  13,  figs.  40). — An  account  of  the  proceedings  containing  an 
address  by  the  president,  W.  L.  Moore,  and  the  following  papers:  Laboratory  Work 
in  Meteorology,  by  A.  G.  McAdie;  The  Mount  Weather  Research  Observatory,  by 
F.  H.  Bigelow;  Errors  of  Meteorological  Instruments  and  the  Lines  Along  Which 
Improvements  Should  be  Sought,  by  C.  F.  Marvin;  Long-Range  Weather  Forecasts, 
by  E.  B.  Garriott;  Seasonal  Forecasts,  by  A.  G.  McAdie;  Amplification  of  Forecasts 
for  the  Benefit  of  Shippers  of  Perishable  Products,  by  W.  M.  Wilson;  An  Aid  in 
Forecasting,  by  F.  H.  Brandenburg;   Report  of  Board  Appointed  to  Consider  the 
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Revision  of  Meteorological  Forms,  by  H.  J.  Cox  et  al.;  Forecasting  Fogs  on  the 
West  Gulf  Coast,  by  B.  Bunnemeyer;  Variations  in  Insolation  and  in  the  Polariza- 
tion of  Blue  Sky  Light  during  1903  and  1904,  by  II.  H.  Kimball;  A  Popular  Account 
of  the  Countercurrent  Theory  of  Storms,  by  F.  H.  Bigelow;  A  Possible  Method  for 
Determining  the  Direction  and  Velocity  of  Storm  Movement,  by  E.  H.  Bowie;  Tem- 
perature Forecasts  and  Their  Relation  to  Iron  Ore  Shipments  during  the  Late  Fall 
and  Early  Winter  Months,  by  H.  W.  Richardson;  Distribution  of  Forecasts  by  Tele- 
phone, by  G.  M.  Chappel;  Practical  Rules  for  Forecasting  Flood-Crest  Stages  for 
Cairo,  111.,  by  P.  H.  Smyth;  The  Columbia  River,  by  E.  A.  Beals;  Some  Diurnal 
Periodicities  in  the  Climate  of  Baltimore,  by  0.  L.  Fassig;  Instruction  and  Research 
by  Weather  Bureau  Officials,  by  C.  Abbe  and  F.  L.  Odenbach;  Meteorology  in  Uni- 
versities and  Other  Institutions;  Phenological  Observations  at  Wauseon,  Ohio,  by 
J.  W.  Smith;  A  Study  of  Rainfall  on  the  West  Florida  Coast,  by  B.  Bunnemeyer; 
Climatology  of  Porto  Rico,  by  W.  H.  Alexander;  Monthly  Statement  of  Averages  for 
Rural  Press,  by  W.  S.  Belden;  Irregularities  in  Frost  and  Temperature  in  Neighbor- 
ing Localities,  by  I.  M.  Cline;  and  Former  Conventions  of  Weather  Bureau  Officials, 
by  J.  Berry. 

Long-range  weather  forecasts  (  {7.  S.  Dept.  Agr.,  Weather  Bureau  Bui.  35,  pp. 
68,  Jigs.  2). — This  bulletin  includes  papers  by  E.  B.  Garriott  and  C.  M.  Woodward, 
which  present  a  verification  of  the  work  of  the  most  prominent  of  the  so-called 
long-range  weather  forecasters  in  the  United  States,  showing  the  fallacy  of  their  pre- 
dictions and  pointing  out  the  impossibility  of  basing  weather  predictions  on  plane- 
tary influences.  The  literature  of  long-range  weather  forecasts  is  reviewed  and  the 
opinions  of  leading  scientists  regarding  such  forecasts  are  quoted. 

The  bulletin  "refers  to  theories  regarding  weather  periodicities  depending  upon 
lunar  and  planetary  influences;  summarizes  results  obtained  by  comparisons  of  maxi- 
mum and  minimum  sun-spot  periods  with  the  phenomena  of  the  earth's  atmosphere; 
states  that  the  next  advance  in  meteorological  science  must  result  from  extensive 
research  in  solar  physics  and  terrestrial  magnetism  and  comparison  of  solar  and  ter- 
restrial phenomena;  assumes  that  advances  in  the  period  and  accuracy  of  the  official 
weather  forecasts  depend  largely  upon  a  study  of  atmospheric  pressure  over  great 
areas,  and  a  determination  of  the  influences  that  occasion  normal  and  abnormal  dis- 
tribution of  the  greater  atmospheric  areas." 

The  Chief  of  the  Weather  Bureau  in  his  letter  of  transmittal  states  that  as  a 
result  of  "personal  verification  of  the  work  of  long-range  weather  forecasters,  some 
of  whom  have  so  far  gained  the  confidence  of  the  rural  press  as  to  receive  liberal 
compensation  for  their  prediction,"  he  is  led  to  the  conclusion  that  these  forecasters 
do  positive  injury  to  the  public  at  large. 

Annual  summary  of  meteorological  observations  in  the  United  States, 
1904  (Mo.  Weather  Rev.,  32  (1904),  No.  13,  pp.  XIII +593-620,  fig.  1,  charts  <?).— 
This  number  gives  a  table  of  contents,  list  of  corrections,  additions,  and  changes,  and 
an  index  for  volume  32;  and  a  summary  of  observations  on  temperature,  pressure, 
precipitation,  wind  movement,  cloudiness,  and  other  meteorological  phenomena 
"based  essentially  upon  data  received  from  about  166  regular  Weather  Bureau  sta- 
tions, 33  regular  Canadian  stations,  and  from  such  climate  and  crop  sections  as  have 
forwarded  their  annual  summaries  in  time."  A  report  of  the  Chief  of  the  Weather 
Bureau  for  the  year  ended  June  30,  1904,  is  included. 

Meteorological  observations,  C.  D.  Woods  (Maine  Sta.  Bui.  Ill,  pp.  215-217). — 
A  summary  of  monthly  averages  of  observations  at  Orono,  Me.,  during  1904,  on 
atmospheric  pressure,  precipitation,  cloudiness,  and  wind  movement,  with  means  for 
temperature  and  precipitation  for  36  years,  and  monthly  and  annual  precipitation 
for  the  same  year  at  20  different  places  in  Maine.  The  annual  summary  for  Orono 
is  as  follows:  Pressure  29.86  in.,  temperature  40.67°  F.  (mean  for  36  years  42.15), 
precipitation  39.02  in.  (mean  for  36  years  44.26),  snowfall  92.4  in.  (average  for  36 
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years  92.2).      The  year  1904  was  exceptionally  cold.      The  total  precipitation  was  a 
little  greater  than  during  1903,  but  still  6  in.  below  the  average. 

Meteorological  observations,  J.  E.  Ostrander,  C.  H.  Chadwick,  and  G.  W. 
Patch  {Massachusetts  Sta.  Met.  Bids.  195,  196,  pp.  4  each).—  Summaries  of  observa- 
tions on  pressure,  temperature,  humidity,  precipitation,  wind,  sunshine,  cloudiness, 
and  casual  phenomena  during  March  and  April,  1905.  The  data  are  briefly  discussed 
in  general  notes  on  the  weather  of  each  month. 

Meteorological  observations,  H.  L.  Price  (  Virginia  Sta.  Rpt.  1904,  pp.  17-19).— 
Tables  are  given  which  show  monthly  averages  of  observations  at  Blacksburg,  Va., 
on  temperature,  precipitation,  direction  of  wind,  and  cloudiness  for  the  calendar 
year  1904,  and  monthly  means  of  temperature  and  precipitation  during  12  years 
(1893-1904).  The  mean  temperature  for  the  year  ended  December  31,  1904,  was 
49.9°  F.,  the  precipitation  32.25  in. 

Agricultural  meteorology,  1904,  Marie-Davy  {Jour.  Agr.  Prat.,  n.  ser.,  9 
{1905),  No.  9,  pp.  276,  277). — A  brief  summary  of  observations  at  Paris  on  pressure, 
temperature,  humidity,  rainfall,  wind,  etc. 

Meteorology  of  Tunis,  autumn  of  1904  {Bui.  Dir.  Agr.  et  Corn.  [Tunis],  9 
{1905),  No.  34,  pp.  146-157).— A.  summary  of  observations  on  pressure,  temperature, 
rainfall,  evaporation,  humidity,  etc.,  at  a  large  number  of  stations  in  different  parts 
of  Tunis. 

Sunshine  tables,  C.  F.  Marvin  {U.  S.  Dept.  Agr.,  Weather  Bureau  Doc.  320,  ]>ts. 
1,  2,  3,  pp.  25  each). — These  tables,  which  are  revised  to  1905,  give  "the  times  of 
sunrise  and  sUnset  in  mean  solar  time  and  the  total  duration  of  sunshine  for  every 
day  in  the  year,  latitudes  20  to  50°  north."  They  have  been  computed  from  Smith- 
sonian Meteorological  Tables,  1897,  giving  the  duration  of  sunshine  for  each  20 
minutes  of  solar  declination. 

Report  on  the  climate  of  Baltimore  and  vicinity,  <).  L.  Fassig  {Md.  Weather 
Serv.  Spec.  Pub.,  2  {1904),  pt.  ia).— The  report  is  modeled  on  the  lines  of  Hann's 
Handbuch  der  Climatologie.  A  complete  summary  is  given  of  data  regarding  pressure 
and  temperature,  and  each  element  is  considered  with  reference  to  (1)  diurnal 
period,  (2)  annual  period,  and  (3)  variable  or  non-periodic  aspect. 

Atmosphere  and  climate  in  relation  to  agriculture,  A.  Linton  {Jour.  Khediv. 
Agr.  Soc.  and  School  Agr.,  6  {1904),  No.  5,  pp.  159-168).— A  general  discussion  of 
this  subject  with  special  application  to  conditions  in  Egypt. 

WATER-SOILS. 

Underground  waters  of  Eastern  "United  States,  M.  L.  Fuller  (  U.  S.  Geo!. 
Surrey,  Water-Supply  and  Irrig.  Paper  No.  114,  PP-  285,  pis.  IS,  figs.  40). — "The  aim 
of  the  paper  is  to  present  a  brief  summary  of  the  underground  water  conditions  in 
the  States  east  of  the  Mississippi  and  in  those  States  bordering  that  river  on  the 
west.  It  is  prepared  to  meet  the  demand  of  drillers  and  others  for  general  informa- 
tion relating  to  the  broader  features  of  the  occurrence  of  underground  waters  in  the 
various  States  or  districts." 

Preliminary  report  on  the  underground  waters  of  Washington,  H.  Landes 
{U.  S.  Geol.  Survey,  Water-Supply  and  Irrig.  Paper  No.  Ill,  pp.  85,  pi.  1) .— "This 
report  contains  a  brief  account  of  the  water  resources  of  Washington  as  represented 
by  municipal  supplies,  deep  wells,  and  springs.  For  each  county  a  general  state- 
ment is  made,  giving  the  location,  rainfall,  and  most  striking  features  of  topography 
and  geology.  Following  this  are  detailed  statements,  which  give  data  concerning  the 
municipal  systems,  deep  wells,  and  springs."  A  map  of  the  State  giving  isohyetose 
lines  is  included. 

Underflow  tests  in  the  drainage  basin  of  Los  Angeles  River,  H.  Hamlin 
(  U.  S.  Geol.  Survey,  Water-Supply  and  Irrig.  Paper  No.  112,  pp.  55,  pis.  7,  figs.  30). — 
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"The  purpose  of  this  report  is  to  assemble  in  one  publication  the  results  of  a  series 
of  underflow  tests  made  in  the  drainage  basin  of  Los  Angeles  River  in  1902  and  1903 
by  the  United  States  Geological  Survey. 

"  The  report  briefly  describes  the  conditions  under  which  ground  water  usually 
occurs,  especially  in  arid  regions,  and  the  fluctuations  in  its  water  level  due  to  rain- 
fall and  to  sinking  flood  waters. 

"The  method  of  testing  used  was  invented  by  Prof.  Charles  S.  Slichter,  and  is 
fully  described  in  'The  Motions  of  Underground  Waters'  [E.  S.  R.,  14,  p.  640]. 

"An  attempt  has  been  made  to  describe  briefly  the  method  of  sinking  test  wells 
and  the  machinery  designed  and  used  during  this  investigation.  The  various  devices 
used  in  testing  and  the  arrangement  of  the  instruments,  the  methods  of  testing 
found  most  satisfactory,  the  results  obtained  at  each  of  the  testing  stations,  and  the 
amount  of  underflow  supposed  to  pass  the  Huron  street  section,  are  fully  described." 

Field  operations  of  the  Bureau  of  Soils,  1903  (fifth  report),  M.  Whitney 
et  al.  (  U.  S.  Dept.  Agr.,  Field  Operations  of  the  Bureau  of  Soils,  1903,  pp.  1310,  ph.  3, 
figs.  61,  an i /is  78). — This  report  contains  a  general  review  of  the  work  of  the  Bureau 
of  Soils  during  1903  by  the  Chief  of  the  Bureau,  together  with  the  following  accounts 
of  surveys: 

Soil  Survey  of  the  Connecticut  Valley,  by  E.  O.  Fippin;  Soil  Survey  of  the  Syra- 
cuse Area,  New  York,  by  F.  E.  Bonsteel,  W.  T.  Carter,  jr.,  and  O.  L.  Ayres;  Soil 
Survey  of  the  Long  Island  Area,  New  York,  by  J.  A.  Bonsteel  et  al. ;  Soil  Survey  of 
the  Lockhaven  Area,  Pennsylvania,  by  J.  0.  Martin;  Soil  Survey  of  the  Dover  Area, 
Delaware,  by  F.  E.  Bonsteel  and  O.  L.  Ayres;  Soil  Survey  of  Worcester  County, 
Maryland,  by  F.  E.  Bonsteel  and  W.  T.  Carter,  jr.;  Soil  Survey  of  the  Leesburg 
Area,  Virginia,  by  \V.  T.  Carter,  jr.,  and  W.  S.  Lyman;  Soil  Survey  of  the  Norfolk 
Area,  Virginia,  by  J.  E.  Lapham;  Soil  Survey  of  the  Craven  Area,  North  Carolina, 
by  W.  G.  Smith  and  G.  N.  Coffey;  Soil  Survey  of  the  Asheville  Area,  North  Caro- 
lina, by  J.  E.  Lapham  and  F.  N.  Meeker;  Soil  Survey  of  the  Campobello  Area,  South 
Carolina,  by  A.  W.  Mangum  and  A.  S.  Root;  Soil  Survey  of  the  Fort  Valley  Area, 
Georgia,  by  W.  <i.  Smith  and  W.  T.  Carter,  jr.;  Soil  Survey  of  Gadsden  County, 
Florida,  by  E.  <  >.  Fippin  and  A.  S.  Root;  Soil  Survey  of  the  Fort  Payne  Area,  Ala- 
bama, by  G.  B.  Jones  and  M.  E.  Carr;  Soil  Survey  of  the  Huntsville  Area,  Alabama, 
by  F.  Bennett,  jr.,  and  A.  M.  Griffen;  Soil  Survey  of  the  Mobile  Area,  Alabama,  by 
R.  T.  A.  Burke  et  al.;  Soil  Survey  of  the  McNeill  Area,  Mississippi,  by  W.  G.  Smith 
and  W.  T.  Carter,  jr.;  Soil  Survey  of  Ouachita  Parish,  Louisiana,  by  T.  D.  Rice;  Soil 
Survey  of  the  New  Orleans  Area,  Louisiana,  by  T.  D.  Rice  and  L.  Griswold;  Soil 
Survey  of  Acadia  Parish,  Louisiana,  by  T.  D.  Rice  and  L.  Griswold;  Soil  Survey  of 
the  Nacogdoches  Area,  Texas,  by  W.  E.  Hearn  and  J.  L.  Burgess;  Soil  Survey  of  the 
Lufkin  Area,  Texas,  by  W.  E.  Hearn  et  al.;  Soil  Survey  of  the  Woodville  Area, 
Texas,  by  J.  E.  Lapham  et  al.;  Soil  Survey  of  the  Jacksonville  Area,  Texas,  by 
W.  E.  Hearn  and  J.  L.  Burgess;  Soil  Survey  of  the  Paris  Area,  Texas,  by  T.  A.  Caine 
and  A.  E.  Kocher;  Soil  Survey  of  Miller  County,  Arkansas,  by  J.  O.  Martin  and 
E.  P.  Carr;  Soil  Survey  of  the  Pikeville  Area,  Tennessee,  by  H.  J.  Wilder  and  W.  J. 
Geib;  Soil  Survey  of  Davidson  County,  Tennessee,  by  W.  G.  Smith  and  H.  H.  Ben- 
nett; Soil  Survey  of  Scott  County,  Kentucky,  by  R.  T.  A.  Burke;  Soil  Survey  of 
Mason  County,  Kentucky,  by  R.  T.  A.  Burke;  Soil  Survey  of  the  Ashtabula  Area, 
Ohio,  by  J.  O.  Martin  and  E.  P.  Carr;  Soil  Survey  of  the  Pontiac  Area,  Michigan,  by 
H.  J.  Wilder  and  W.  J.  Geib;  Soil  Survey  of  Madison  County,  Indiana,  by  R.  T.  A. 
Burke  and  La  M.  Ruhlen;  Soil  Survey  of  Sangamon  County,  Illinois,  by  G.  N.  Coffey 
et  al.;  Soil  Survey  of  Johnson  County,  Illinois,  by  G.  N.  Coffey  et  al. ;  Soil  Survey 
of  Knox  County,  Illinois,  by  G.  N.  Coffey  et  al.;  Soil  Survey  of  Winnebago  County, 
Illinois,  by  G.  N.  Coffey  et  al.;  Soil  Survey  of  McLean  County,  Illinois,  by  G.  N. 
Coffey  et  al.;  Soil  Survey  of  the  Viroqua  Area,  Wisconsin,  by  W.  G.  Smith;  Soil 
Survey  of  the  Marshall  Area,  Minnesota,  by  II .  J.  Wilder;  Soil  Survey  of  Story 
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County,  Iowa,  by  H.  W.  Marean  and  G.  B.  Jones;  Soil  Survey  of  Cerro  Gordo 
County,  Iowa,  by  H.  W.  Marean  and  G.  B.  Jones;  Soil  Survey  of  Shelby  County, 
Missouri,  by  R.  T.  A.  Burke  and  La  M.  Ruhlen;  Soil  Survey  of  the  Parsons  Area, 
Kansas,  by  J.  A.  Drake;  Soil  Survey  of  the  Russell  Area,  Kansas,  by  A.  W.  Mangum 
and  J.  A.  Drake;  Soil  Survey  of  the  Grand  Island  Area,  Nebraska,  by  W.  E.  Hearn 
and  J.  L.  Burgess;  Soil  Survey  of  the  Stanton  Area,  Nebraska,  by  W.  E.  Hearn;  Soil 
Survey  of  the  Brookings  Area,  South  Dakota,  by  F.  Bennett,  jr.;  Soil  Survey  of  the 
Fargo  Area,  North  Dakota,  by  T.  A.  Caine;  Soil  Survey  of  the  Jamestown  Area, 
North  Dakota,  by  T.  A.  Caine  and  A.  E.  Kocher;  Soil  Survey  of  the  Blackfoot  Area, 
Idaho,  by  W.  E.  McLendon;  Soil  Survey  of  the  Solomonsville  Area,  Arizona,  by 
M.  H.  Lapham  and  N.  P.  Neill;  Soil  Survey  of  the  Laramie  Area,  Wyoming,  by 
N.  P.  Neill  et  al.;  Soil  Survey  of  the  San  Luis  Valley,  Colorado,  by  J.  G.  Holmes; 
Soil  Survey  of  the  Provo  Area,  Utah,  by  A.  M.  Sanchez;  Soil  Survey  of  the  Baker 
City  Area,  Oregon,  by  C.  A.  Jensen  and  W.  W.  Mackie;  Soil  Survey  of  the  Salem 
Area,  Oregon,  by  C.  A.  Jensen;  Soil  Survey  of  the  San  Jose  Area,  California,  by 
M.  H.  Lapham;  Soil  Survey  of  the  Imperial  Area,  California  (extending  the  survey 
of  1901),  by  J.  G.  Holmes  et  al. ;  Soil  Survey  of  the  Indio  Area,  California,  by  J.  G. 
Holmes  et  al. ;  Soil  Survey  of  the  Los  Angeles  Area,  California,  by  L.  Mesmer. 

During  the  field  season  of  1903,  26,543  square  miles  or  16,987,520  acres  were  sur- 
veyed and  mapped  on  a  scale  of  1  in.  to  the  mile.  Prior  to  that  year  the  total  area 
surveyed  and  mapped  was  33,868  square  miles  or  21,675,520  acres.  The  average  cost 
of  the  work  in  1903  was  $2.22  per  square  mile.  The  accounts  of  the  individual  sur- 
veys include,  as  heretofore,  data  relating  to  the  location,  history,  topography,  physi- 
ography, geology,  climate,  agricultural  conditions,  type  soils,  and  crop  adaptations. 

During  the  year  the  method  of  printing  and  distributing  the  reports  of  the  soil 
survey  was  changed  as  a  result  of  Congressional  action  providing  for  the  printing 
and  distribution  of  advance  sheets.  This,  it  is  believed,  will  not  only  greatly  facili- 
tate the  publication  of  the  several  reports,  but  will  also  provide  a  larger  and  much 
more  convenient  form  for  local  distribution. 

Land:  How  it  is  used  and  abused,  J.  Long  ( Trans.  Highland  and  Agr.  Soc. 
Scotland,  5.  ser.,  17  (1905),  pp.  103-120). — A  general  discussion  of  this  subject,  point- 
ing out  how  lands  may  be  utilized  to  better  advantage  by  more  judicious  selection  of 
methods  of  culture  and  cropping.  The  utilization  of  small  holdings  of  the  run-down 
lands  in  Great  Britain  for  homes  for  the  pauper  and  vagrant  classes  is  suggested. 

Methods  of  tillage,  old  and  new,  P.  M'Connel  (Trans.  High/and  and  Agr. 
Soc.  Scotland,  5.  ser.,  17  (1905),  pp.  121-144,  figs.  17). — This  is  a  resume  of  a  previ- 
ous article  by  the  author  «  on  the  history  and  use  of  tillage  implements,  including 
references  to  the  great  changes  which  have  occurred  during  the  last  10  or  12  years 
"in  our  ideas  on  plowing  and  cultivating  land,  and  in  our  methods  of  doing  the 
work,"  more  particularly  in  the  British  colonies  and  the  United  States.  The  topics 
discussed  are  plows  and  plowing,  harrows,  cultivators,  steam  diggers,  and  motors. 

Influence  of  plowing  and  mellowing  the  soil  on  its  temperature,  A.  Tolski 
(Trudui.  Opuitn.  Lyesn.,  1904,  No.  2;  abs.  in  Zhur.  Opuitn.  Agron.  [Russ.  Jour.  Expt. 
Landw.~\,  5  (1904),  No.  5,  p.  707). — Observations  were  made  in  1903  in  the  Borov 
experiment  forest  on  the  temperature  of  the  soil  in  two  clearings,  in  one  of  which 
the  soil  was  plowed  and  made  mellow,  while  in  the  other  the  soil  remained  unplowed 
and  unmellowed. 

The  observations  showed  that  plowing  and  mellowing  promoted  a  more  rapid 
exchange  of  heat  in  the  soil.  The  heating  as  well  as  the  cooling  of  the  plowed  and 
mellowed  soil  was  considerably  greater  than  that  of  unplowed  soil,  the  difference 
between  the  mean  temperatures  of  the  two  during  the  summer  reaching  2  degrees 
and  between  the  extreme  maximum  temperatures  5  and  more  degrees.      On  the 

"Trans.  Highland  and  Agr.  Soc.  Scotland,  5.  ser.,  6  (1894). 
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other  hand,  the  minimum  temperatures  were  lower  on  plowed  soil  than  on  unplowed 
by  almost  1  degree. — p.  fireman. 

The  maintenance  of  fertility.  Liming  the  soil,  0.  E.  Thorne  (  Ohio  Sta.  Bui. 
159,  pp.  165-196,  tigs.  12). — The  bulletin  discusses  the  functions  of  lime  in  the  soil, 
-the  average  amounts  of  lime,  potash,  nitrogen,  and  phosphoric  acid  found  in  average 
crops  of  corn,  oats,  wheat,  clover,  and  timothy  as  grown  in  Ohio,  and  describes 
methods  of  determining  the  need  of  lime  in  soils,  the  kinds  of  lime  to  use,  and  the 
best  methods  of  application.  It  summarizes  results  of  field  experiments  recently 
undertaken  on  the  cold,  heavy  clay  soil  of  the  test  farm  at  Strongsville  and  the  worn 
clay  soil  of  the  test  farm  at  Germantown,  as  well  as  results  of  experiments  which 
have  been  carried  on  for  a  series  of  years  on  the  light  sandy  clay  soil  of  the  station  farm 
at  Wooster  with  corn,  clover,  oats,  and  wheat. 

The  soil  at  the  main  station  "has  been  under  exhaustive  cropping  for  many  years, 
and  though  requiring  liberal  manuring  or  fertilizing  for  the  production  of  profitable 
crops,  it  responds  promptly  to  such  treatment."  It  has  been  increasingly  difficult 
to  grow  clover  on  this  soil  during  recent  years.  The  growth  of  clover  has  also  been 
poor  on  the  soil  of  the  test  farm  at  Strongsville,  but  somewhat  better  on  that  at  Ger- 
mantown, though  not  entirely  satisfactory. 

"On  the  soil  of  the  main  station,  naturally  somewhat  deficient  in  lime  because  of 
its  origin,  the  condition  unfavorable  to  clover  is  aggravated  by  the  use  of  fertilizing 
materials  originally  compounded  with  acid,  such  as  acid  phosphate,  potassium 
chlorid,  and  ammonium  sulphate,  although  these  materials  are  by  no  means  the  sole 
cause  of  this  condition.  On  this  soil  a  luxuriant  growth  of  clover  has  been  secured 
by  the  use  of  lime,  in  conjunction  with  materials  carrying  both  phosphorus  and 
potassium.  Lime  alone,  though  increasing  the  growth  of  clover  somewhat,  does  not 
produce  a  full  yield  nor  does  such  a  yield  follow  the  use  of  lime  in  association  with 
a  carrier  of  phosphorus  only  or  of  potassium  only.  When  the  lime  has  been  applied 
to  the  corn  crop,  2  years  before  the  clover  seed  was  sown,  the  corn  being  followed  by 
oats  and  wheat,  the  effect  on  the  clover  has  been  much  better  than  when  the  lime  was 
applied  to  the  wheat  crop  the  fall  before  sowing  the  clover  seed.  .  .  . 

"When  lime  has  been  applied  directly  to  the  wheat  crop  it  has  sometimes  reduced 
the  yield  of  wheat.  When  an  increase  of  wheat  has  immediately  followed  liming 
the  gain  seems  to  have  been  largely  due  to  the  opening  up  of  a  refractory  clay  soil 
by  the  lime. 

"A  ton  of  lime  to  the  acre  has  been  sufficient  to  produce  a  luxuriant  growth  of 
clover  at  the  main  station,  together  with  a  considerable  increase  in  the  cereal  crops 
preceding  the  clover.  It  is  possible  that  a  smaller  quantity  would  have  sufficed. 
On  this  point  investigations  are  in  progress.  At  the  Strongsville  test  farm,  however, 
the  present  indications  are  that  a  much  larger  quantity  of  lime  may  be  required. 

"Thus  far  the  effect  of  lime  at  the  Germantown  test  farm  has  been  negative,  if 
not  actually  injurious. 

"No  superiority  has  yet  been  discovered  in  'hydrated'  lime  over  ordinary  lime." 

On  the  lime  requirements  of  plants,  O.  Loew  (Landw.  Jahrb.,  34  (1905),  No.  1, 
pp.  131-137). — Replying  to  criticisms  by  Meyer,  of  the  author's  well-known  hypothe- 
sis, the  latter  summarizes  the  results  of  various  investigations  to  confirm  his  conclu- 
sion that,  other  things  being  equal,  plants  thrive  best  when  there  is  a  certain  definite 
relation  between  lime  and  magnesia  in  the  medium  in  which  they  grow. 

Factors  in  crop  production  with  special  reference  to  permanent  agriculture 
in  Illinois,  0.  G.  Hopkins  (Illinois  Sta.  Circ.  87,  pp.  32).  —This  is  a  paper  which 
was  read  before  the  Illinois  State  farmers'  institute  at  Joliet  in  February,  1905. 

It  emphasizes  the  importance  of  producing  and  maintaining  large  crop  yields  on 
Illinois  lands,  and  illustrates  in  some  detail  the  principle  of  measuring  land  values 
by  crop  yields,  on  the  basis  of  selling  the  crops  at  the  local  markets.  The  discussion 
is  confined  largely  to  the  subject  of  plant  food,  but  reference  is  also  made  to  5  other 


1062  EXPERIMENT    STATION    RECORD. 

essential  factors  of  crop  production,  namely,  heat,  light,  moisture,  physical  condition 
of  the  soil,  and  seed. 

The  results  of  studies  made  hy  the  station  of  the  plant  food  in  typical  Illinois  soils 
and  the  crop  yields  and  fertilizer  requirements  of  these  soils  are  summarized,  with 
suggestions  as  to  the  best  methods  of  improving  these  soils  and  permanently  main- 
taining their  fertility. 

The  following  system  of  farming  to  insure  high  productive  capacity  of  the  soil  is 
outlined: 

"(1)  Thorough  underdrainage  wherever  needed. 

"(2)  Applications  of  ground  natural  limestone  whenever  necessary  to  correct  and 
prevent  soil  acidity. 

"(3)  Continued  use  of  large  quantities  of  fine  ground  natural  rock  phosphate  (or 
some  other  form  of  phosphorus)  in  connection  with  decaying  organic  matter  by 
which  the  phosphorus  is  made  available,  and  by  this  means  gradually  increasing  the 
total  phosphorus  content  of  the  soil,  even  though  maximum  crops  are  removed. 

"(4)  Liberal  use  of  clover  and  other  legumes  in  rotation  and  as  catch  crops,  by 
which  nitrogen  and  organic  matter  will  be  added  to  the  soil. 

"(5)  Feeding  of  all  crops  excepting  some  of  the  most  valuable  grains  or  other 
high-priced  products  and  returning  all  manure  to  the  land,  by  which  means  the 
supply  of  potassium,  the  most  abundant  plant-food  element  in  our  common  soils, 
will  be  practically  maintained.  The  manure  together  with  the  legume  crop  residues 
will  effect  an  increase  or  permanent  maintenance  of  the  supply  of  nitrogen  and 
organic  matter  in  the  soil. 

"With  the  use  of  sufficient  limestone  to  keep  the  soil  sweet  and  abundant  use  of 
legume  crops  and  catch  crops,  and  the  addition  to  the  soil  of  a  ton  of  ground  rock 
phosphate  or  its  equivalent  every  six  or  eight  years,  in  connection  with  all  of  the 
farm  manure  which  can  be  made,  the  ordinary  lands  of  the  Central  West  can  be 
made  to  grow  large  crops  indefinitely." 

Soil  treatment  for  the  lower  Illinois  glaciation,  C.  G.  Hopkins  and  J.  E. 
Readhimer  (Illinois  Sta.  Bui.  99,  pp.  561-599,  figs.  12). — The  methods  of  treatment 
described  in  this  bulletin  are  based  upon  the  results  of  chemical  soil  analysis 
(E.  S.  R.,  15,  p.  23),  and  of  several  years'  field  experiments  on  four  soil-experiment 
fields  located  in  different  parts  of  southern  Illinois,  especially  on  the  common 
prairie  soil  in  the  lower  Illinois  glaciation,  the  oldest  glaciated  area  in  the  State. 

"This  great  area  of  agricultural  land  of  depleted  fertility  includes  the  counties  of 
Fayette,  Effingham,  Jasper,  Marion,  Clay,  Richland,  Washington,  Jefferson,  Wayne, 
Edwards,  Perry,  Franklin,  and  Hamilton,  and  parts  of  as  many  more  surrounding 
counties.  The  principal  type  of  soil  in  this  area  is  a  gray  silt  loam.  It  is  not 
strictly  a  clay  soil,  although  it  is  quite  commonly  spoken  of  as  'clay,'  sometimes  as 
'white  clay.'  Silt  consists  of  soil  particles  smaller  than  sand,  and  impalpable,  but 
it  is  not  sticky,  plastic  clay." 

The  different  fields  are  described  and  the  results  of  experiments  with  various 
crops  and  crop  rotations  and  fertilizers  are  summarized.  The  principal  results  and 
recommendations  are  in  brief  as  follows: 

"  (1 )  It  is  possible  to  adopt  a  profitable  system  of  farming  that  will  make  the  soils 
of  southern  Illinois  permanently  productive. 

"(2)  Chemical  analyses  show  these  soils  to  be  quite  deficient  in  nitrogen  and 
organic  matter,  very  deficient  in  phosphorus,  only  moderately  well  supplied  with 
potassium,  and  markedly  acid. 

"(3)  The  effects  of  tile  drainage  upon  these  soils  under  certain  conditions  of 
season  and  treatment  are  very  suggestive. 

"  (4)   Very  beneficial  results  with  legumes  are  obtained  from  the  use  of  lime. 

"(5)  The  results  obtained  from  experiments  strongly  confirm  the  universal 
experience  as  to  the  very  great  value  of  farm  manure  upon  this  type  of  soil. 
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"  (6)  By  the  use  of  liberal  applications  of  lime  and  thorough  inoculation  with  the 
proper  nitrogen-gathering  bacteria,  clover  can  be  grown  on  this  type  of  soil  with 
profit. 

"(7)  While  under  certain  conditions  largely  increased  yields  of  oats  and  of  corn 
have  been  obtained  from  the  use  of  potassium,  it  is  still  questionable  if  commercial 
potassium  can  be  used  with  profit. 

"  (8)  Phosphorus  is  the  limiting  element  in  these  soils  and  must  be  used  liberally 
in  order  to  make  them  permanently  productive. 

"(9)  A  liberal  use  of  legumes,  to  supply  organic  matter  and  nitrogen,  must  be 
an  essential  part  <>f  any  practical  and  economical  system  that  ever  becomes  success- 
ful in  the  permanent  improvement  of  southern  Illinois  soils. 

"(10)  It  is  good  farm  practice  to  remove  large  quantities  of  plant  food  from  the 
soil  provided  as  large  or  larger  amounts  be  returned  when  necessary." 

Science  and  sense  in  the  inoculation  of  legumes,  C.  G.  Hopkins  (  Illinois  iSta. 
Circ.  86,  pp.  7). — A  circular  of  information  regarding  this  subject. 

Experiments  on  the  accumulation  and  utilization  of  atmospheric  nitrogen 
in  the  soil,  E.  B.  Voorhees  and  J.  G.  Lipman  (  New  Jersey  Stas.  Bui.  180,  pp.  37). — 
Experiments  in  boxes  containing  160  lbs.  of  artificial  soil  which  had  been  used  in 
vegetation  experiments  during  3  previous  seasons  are  reported,  the  experiments 
being  so  arranged  "as  to  bring  out  the  relation  of  leguminous  crops,  such  as  cowpeas, 
to  the  soil  nitrogen,  and  to  determine,  as  far  as  practicable,  the  value  of  this  legu- 
minous crop  as  a  source  of  nitrogen  to  subsequent  non-leguminous  crops.   .   .   . 

"Nitrogenous  manures  were  added  or  withheld,  according  to  the  following  plan  of 
study:  (  1  )  The  study  of  the  source  of  nitrogen  to  cowpeas  under  the  following  con- 
ditions: (a)  Without  addition  of  nitrogen,  (b)  the  addition  of  different  amounts  of 
nitrate  nitrogen,  (c)  the  addition  of  different  amounts  of  dried  blood  nitrogen,  (d) 
the  addition  of  different  amounts  of  ammonia  nitrogen  in  ammonium  sulphate,  (e) 
the  addition  of  different  amounts- of  cow  manure  nitrogen.  (2)  The  availability  of 
cowpea  nitrogen,  as  compared  with  nitrate,  organic  (in  dried  blood),  ammonia,  and 
manure  nitrogen  for  the  growth  of  the  non-legumes.  (3)  The  possible  accumulation 
of  nitrogen  in  cultivated  but  uncropped  soils." 

Data  are  given  which  show  the  balance  of  income  and  outgo  of  nitrogen  with  the 
different  systems  of  fertilizing  under  cowpeas  and  a  succeeding  crop  of  millet,  as  well 
as  the  availability  of  the  nitrogenous  materials  applied  to  the  different  boxes.  The 
results  show  that  with  two  exceptions  there  was  a  gain  of  soil  nitrogen  under  all  of 
the  conditions  of  these  experiments.  The  cowpeas  converted  the  soluble  soil  and 
fertilizer  nitrogen  as  well  as  atmospheric  nitrogen  into  insoluble  proteid  nitrogen 
which  the.  subsequent  crop  of  millet  secured  through  a  complicated  series  of  bacterial 
changes.  There  were  evidently  some  losses  of  nitrogen  from  the  soil,  but  "  by  some 
process  or  processes  in  the  soil  itself,  the  loss  of  nitrogen  was  more  than  made  up  by 
the  formation  in  the  soil  of  nitrogen  compounds  at  the  expense  of  the  free  nitrogen 
of  the  atmosphere."  It  is  estimated  that  the  average  gains  noted  in  these  experi- 
ments approximate  an  increase  of  one-third  in  the  nitrogen  during  two  growing 
seasons. 

"Assuming  the  nitrogen  content  of  a  fair  arable  soil  to  be  5,000  lbs.  per  acre  to  a 
depth  of  1  ft.,  an  increase  by  one-third  of  this  amount  would  mean  more  than  1,600 
lbs.  of  nitrogen  per  acre,  and  that  in  the  course  of  only  two  short  growing  seasons. 
Further  comparison  reveals  the  fact  that  the  fixation  was  greatest  in  the  series  where 
the  greatest  amount  of  manure  was  applied,  and  that  the  next  greatest  amount  of 
nitrogen  occurred  in  the  series  where  the  smaller  quantity  of  manure  was  applied. 
Furthermore,  the  final  gains  thus  secured  represent  an  amount  less  than  that  actually 
present,  for  there  probably  was  a  more  or  less  extensive  volatilization  of  nitrogen 
from  these  soils  in  the  course  of  decay." 
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The  bulletin  gives  definitions  of  some  of  the  more  important  bacteriological  terms 
used  as  well  as  a  brief  review  of  literature  relating  to  the  fixation  of  free  nitrogen  by 
soils  and  leguminous  plants,  and  briefly  discusses  the  practical  value  of  an  applica- 
tion of  the  information  on  this  subject  in  the  inoculation  of  soils. 

Lost  fertility:  The  production  and  loss  of  nitrates  in  the  soil,  R.  Warjng- 
ton  (Trans.  Highland  and  Agr.  Soc.  Scotland,  5.  ser.,  17  (1905),  pp.  148-181).— "  The 
object  of  the  present  paper  is  to  bring  together  and  discuss  some  of  the  results  of  the 
Rothamsted  investigations  as  to  the  qualities  of  nitrates  which  pass,  under  various 
circumstances,  into  our  agricultural  subsoils  or  fail  in  other  ways  to  contribute  to  the 
fertility  of  the  land.  The  investigations  in  question  have  been  published  at  various 
times  during  the  last  20  years.'  The  most  recent  publication  occurred  in  the  lectures 
delivered  by  Dr.  Bernard  Dyer  in  America  in  1900,  under  the  provisions  of  the 
Lawes'  Agricultural  Trust,  and  published  by  the  United  States  Department  of  Agri- 
culture in  1902  [E.  S.  R.,  13,  p.  927]." 

FERTILIZERS. 

Methods  of  distributing-  fertilizers  (Jour.  Soc.  Agr.  Suisse  Romande,  45  (1904), 
Nos.  9,  pp.  179-196;  10,  pp.  250-254). — Comparative  trials  conducted  by  Berthault 
and  Bretigniere  in  different  parts  of  Switzerland  of  applying  fertilizers  in  the  hill,  in 
rows,  or  broadcast  are  summarized.  The  results  favor  application  in  the  hill  when 
the  land  is  poor  and  the  amounts  of  fertilizers  used  are  small. 

The  quest  of  nitrogen,  L.  H.  Bailey  (Country  Calendar,  1  (1905),  No.  1,  pp.  27, 
28,  66,  68). — This  article  briefly  discusses  the  importance  of  nitrogen  as  a  plant  food, 
reviews  investigations  which  have  been  made  with  reference  to  its  functions  and 
sources  of  supply,  and  describes  methods  and  possible  benefits  of  soil  inoculation. 

The  production  and  waste  of  bones,  E.  Kruger  (Jour.  Landw.,  53  (1905),  No.  1, 
pp.  77-85).—  Statistics  are  given  of  the  production,  value,  and  utilization  of  bones 
derived  from  various  sources  in  Germany.  The  author  estimates  a  total  annual  pro- 
duction in  Germany  of  414,310  tons,  and  an  annual  waste  of  299,835  tons,  worth 
about  $6,250,000. 

On  the  influence  of  various  ratios  of  phosphoric  acid  to  nitrogen  on  the 
growth  of  barley,  R.  Bahadur  (Bui.  Col.  Agr.  Tokyo  Imp.  Univ.,  6  (1905),  No.  4, 
pp.  421-428,  )>l.  1). — The  author  reviews  the  literature  of  investigations  with  refer- 
ence to  the  proper  ratio  between  phosphoric  acid  and  nitrogen  in  a  fertilizer  for 
different  crops,  and  reports  pot  experiments  with  barley,  using  varying  proportions 
of  these  constituents. 

It  was  found  that  although  analysis  of  the  barley  grain  indicated  a  ratio  of  3  parts 
of  nitrogen  to  1  of  phosphoric  acid,  a  manure  containing  these  constituents  in  this 
ratio  did  not  produce  the  best  results,  indicating  that  physiological  requirements  of 
plants  are  not  always  identical  with  the  fertilizer  requirements.  The  experiments 
showed  that  the  ratio  of  1  part  of  phosphoric  acid  to  3  of  nitrogen  in  the  manure  was 
not  so  favorable  as  the  ratio  1 : 2. 

On  the  action  of  the  phosphoric  acid  in  agricultural  phosphate,  O.  Bottcher 
(Deut.  Landw.  Presse,  32  (1905),  No.  20,  p.  169).—  A  critical  review  of  Bachmann's 
experiments  with  the  so-called  agricultural  phosphate  (E.  S.  R.,  16,  p.  556). 

Fertilizer  experiments  with  low  percentage  and  high  percentage  Thomas 
slag  (Deut.  Landw.  Presse,  32  (1905),  No.  26,  p.  232,  figs.  2).—  Comparative  tests  of  8 
per  cent  and  16  per  cent  Thomas  slag  on  oats  are  reported,  the  results  being  decidedly 
in  favor  of  the  high-grade  slag. 

On  the  action  of  heavy  applications  of  magnesia  in  the  form  of  sulphate, 
T.  Nakamura  (Landw.  Jahrb.,  34  (1905),  No.  1,  pp.  141-143,  pi.  i).— Pot  experi- 
ments are  reported  with  barley,  on  a  soil  naturally  containing  17  times  as  much  lime 
as  magnesia  soluble  in  strong  hydrochloric  acid,  to  which  was  added  amounts  ot 
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magnesium  sulphate  varying  from  _,'-  to  I  of  that  required  to  make  the  magnesia 
content  of  the  soil  equal  to  its  lime  content.  The  amount  making  the  magnesia  con- 
tent of  the  soil  of  each  pot  88.82  gm.  as  against  170  gin.  of  lime,  i.  e.,  making  the 
ratio  approximately  2  of  lime  (CaO)  to  1  of  magnesia  (MgO)  gave  the  best  results. 

Inspection  of  fertilizers  in  1904,  F.  W.  Moese  |  New  Hampshire  Sta.  Bui.  11] , 
pp.  9-16). — This  bulletin  gives  the  results  of  analyses  of  119  brands  of  fertilizers 
inspected  in  cooperation  with  the  State  board  of  agriculture. 

Commercial  fertilizers,  W.  W.  Miller  and  N.  W.  Lord  {Offic.  llpl.  Sec.  Ohio 
State  Bd.  Agr.  on  Com.  Ferts.,  1904,  pp.  88).— This  is  a  report  on  fertilizers  licensed, 
inspected,  and  analyzed  during  the  year  1904  under  provisions  of  the  Ohio  State 
fertilizer  law. 

FIELD  CROPS. 

The  breeding  of  agricultural  plants,  C.  Fruwirth  i  Die  Ziichtung  der  landwirt- 
schafilichen  Kulturpflanzen.  Berlin:  Paul  Parey,  1905,  pp.  XVIII  345,  figs.  28) . — 
This  work,  when  completed,  will  comprise  4  volumes.  The  first  edition  of  volume  1 
has  been  previously  noted  (E.  S.  R.,  13,  p.  243).  The  book  here  noted  is  the  second 
and  revised  edition  of  volume  1. 

The  subject-matter  as  rearranged  divides  the  volume  into  2  parts,  one  treating  of 
the  theoretical  basis  of  plant  breeding  and  the  other  of  the  practical  application  of 
the  theories  put  forth.  In  part  1  the  author  discusses  sexual  and  asexual  reproduc- 
tion, transmission  of  characters,  variation,  and  selection,  and  in  part  2  he  includes 
methods  of  selection  and  crossing,  the  use  of  asexual  reproduction  in  connection  with 
this  work,  and  the  management  of  plant-breeding  establishments  in  general. 

A  brief  historical  review  of  the  work  in  breeding  agricultural  plants  concludes  the 
volume.  A  bibliography  of  59  works  and  articles  and  31  periodicals  frequently  cited 
in  the  book  is  given. 

The  effect  of  dessication  on  the  dimensions  and  volume  of  plant  organs 
and  tissues,  M.  Berthelot  (Compt.  Hem!.  Acad.  Sci.  [Paris],  139  (1904),  No.  SI, 
pp.  825  834).  —  Experiments  were  made  with  Festuca  pratensis,  wheat,  maize,  Gyne- 
rhim  argenteum,  and  paper.  The  samples  were  air  dried  and  then  subjected  to  a 
temperature  of  110°  C. 

The  length  of  the  stems  of  Festuca  was  but  slightly  influenced  by  drying,  hut  the 
change  in  the  diameter  was  more  marked,  amounting  to  from  25  to  33  per  cent  when 
dried  at  1 10°.  The  variations  in  the  diameter  of  the  stems  were  small  as  compared 
with  the  quantity  of  water  driven  off.  After  drying  at  110°  C.  the  diameter  changed 
but  slightly  when  the  plant  was  exposed  to  the  humidity  of  the  air.  The  circular 
form  of  the  stem  was  retained  in  all  degrees  of  dryness.  When  the  stems  were  soaked 
in  pure  alcohol  a  perceptible  contraction  resulted  which,  however,  was  smaller  than 
the  contraction  caused  by  drying  at  the  higher  temperature.  Washing  the  treated 
stems  in  distilled  water  brought  them  back  to  their  original  dimensions. 

Wheat  straw  was  changed  but  little  in  length  by  drying,  but  a  temperature  of  110°  C. 
much  reduced  the  diameter.  When  exposed  to  the  air  at  ordinary  temperature  it 
resumed  its  original  size.  Air  drying  reduced  the  diameter -of  maize  stems  about  as 
much  as  drying  at  110°,  while  as  in  the  other  cases,  the  length  was  but  little  affected. 
In  this  case  the  steins  were  not  restored  to  their  original  form  upon  exposition  to  the 
air  under  ordinary  conditions.  The  stems  of  Gynerium  argenteum  behaved  similar 
to  those  oi  Festuca.  The  leaves  of  this  plant  were  reduced  from  one-fifth  to  one- 
third  in  thickness  by  drying,  and  the  effect  was  permanent. 

Changes  in  the  dimensions  and  thickness  of  the  different  samples  of  paper  sub- 
jected to  drying  were  very  small.  The  vascular  system  in  the  stems  is  considered  as 
retaining  its  form  and  length  when  the  plant  substance  undergoes  drying,  and  to 
this  phenomenon  the  small  changes  in  the  length  of  the  stems  are  ascribed. 
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The  roots  of  plants,  A.  M.  Tex  Eyck  (Kansas  Sta.  Bui.  127,  pp.  107-252,  figs. 
26). — Work  along  this  line  by  the  author  has  been  previously  noted  (E.  S.  R.,  12,  p. 
516). 

In  addition  to  observations  on  the  root  systems  of  corn,  wheat,  flax,  and  potatoes, 
which  formed  the  basis  of  earlier  work,  this  bulletin  describes  the  root  development 
of  listed  and  level-planted  corn,  Kafir  corn,  sorghum,  oats,  barley,  orchard  grass, 
Bromus  inermis,  big  blue  stem,  buffalo  grass,  Kentucky  blue  grass,  clover,  alfalfa, 
soy  beans,  cowpeas,  sugar  beets,  and  trees.  The  method  of  preparing  the  samples  is 
described  and  illustrated.  In  summarizing  the  author  points  out  the  differences  in 
the  root  systems  of  the  different  crops  studied. 

It  was  found  that  the  roots  of  corn  are  more  extensive  than  those  of  Kafir  corn 
and  sorghum.  Kafir  corn  has  a  thick  growth  of  surface  roots,  while  the  root  system 
of  sorghum  has  a  greater  resemblance  to  that  of  corn.  The  root  system  of  listed  corn 
had  developed  at  a  uniform  depth,  and  the  surface  roots  were  uniformly  deeper  in 
the  soil  than  in  level-planted  corn.  The  roots  of  wheat,  oats,  and  barley  did  not 
spread  out  so  far  hut  went  deeper  into  the  soil  than  the  roots  of  corn  and  other  culti- 
vated crops. 

Oats  and  barley  produced  a  large,  fibrous  growth  of  roots  in  the  surface  soil,  but 
the  largest  growth  of  fibrous  roots  in  the  upper  soil  was  made  by  the  perennial 
grasses.  Certain  grasses  also  extended  their  roots  deeper  into  the  soil  than  any 
other  class  of  crops  except  the  perennial,  leguminous  plants.  Alfalfa,  the  deepest 
rooted  crop  studied,  showed  only  a  small  growth  of  til  irons  roots  near  the  surface,  the 
principal  root  development  being  deeper  in  the  soil.  Cowpeas  and  soy  beans  appear 
to  be  light-rootin<r  crops.  The  roots  of  flax,  as  well  as  those  of  potatoes,  developed 
near  the  surface.     The  root  system  of  the  sugar  beet  lies  comparatively  deep. 

The  author  cautions  against  cultivating  so  deep  as.to  break  the  large  lateral  roots 
of  corn  lying  at  a  depth  of  about  4  in.  midway  between  the  rows.  As  the  roots  of 
listed  corn  lie  deeper,  it  may  be  cultivated  close  to  the  hill  and  .'!  to  4  in.  deep  at  the 
last  cultivation  without  injury  to  the  root-:  while  in  level-planted  corn,  the  roots  rising 
nearly  to  the  surface  several  inches  from  the  hill  are  destroyed  by  close  cultivation. 
Deep  cultivation  for  the  purpose  of  forming  a  thick  soil  mulch  is  recommended  fol- 
iate cultivation  and  laying  by  of  corn  in  hot  and  dry  climates.  The  root  system  of 
the  potato  requires  shallow  cultivation,  while  that  of  the  sugar  beet  admits  of  deep 
cultivation. 

Observations  were  also  made  to  determine  the  effect  of  the  different  crops  on  the 
moisture  content  of  the  soil.  Samples  taken  September  28,  1903,  showed  that  soil  on 
which  a  crop  of  broadcasted  sorghum  was  produced  contained  on  an  average  for  6ft. 
in  depth  .'!.">1  percent  less  moisture  than  corn  ground,  while  soil  having  produced 
Kafir  corn  contained  2.88  per  cent  less.  Soy  bean  soil  showed  a  moisture  content  of 
1.75  per  cent  greater  than  the  corn  soil.  On  ."March  14,  1904,  another  set  of  samples 
was  taken  for  the  same  purpose  and  observations  on  11  different  crops  were  made. 
The  largest  amount  of  moisture  in  the  soil  was  found  on  the  ground  which  had  pro- 
duced cultivated  crops  in  1903,  the  corn  ground  ranking  first  and  Kafir  corn  ground 
last.  On  the  oats,  wheat,  barley,  emmer,  and  flax  plats  the  soil  contained  from 
2.91  to  3.43  per  cent  less  moisture  than  the  soil  of  the  corn  plat,  which  showed  a 
uniformly  high  percentage  of  moisture  in  each  foot  of  soil. 

The  results  of  field  experiments  with  farm  crops,  C.  A.  Zavitz  (Ontario  Agr. 
Col.  mill  Expt.  Farm  Bid.  140,  />/>.  62,  dgm.  1). — This  bulletin  describes  the  work  of 
the  experimental  department  of  the  college,  presents  statistics  on  areas  of  farm  crops 
in  Ontario,  and  reports  in  detail  the  results  of  the  year. 

The  average  annual  yields  of  different  crops  in  Ontario  for  the  past  1'.'!  years  are 
recorded  as  follows:  Barley,  1,301  lbs.;  winter  wheat,  1,218;  oats,  1,217;  peas,  1,170; 
beans,  1,026;  spring  wheat,  942;  buckwheat,  936,  and  rye,  913  lbs.  These  same 
crops,  except  beans,  show  an  average  considerably  higher  for  the  years  1902  to  1904, 
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inclusive,  than  for  the  23  years,  and  the  yields  obtained  in  cooperative  experiments 
during  these  3  years  are  much  higher  than  the  general  results  for  the  province.  The 
following  results  were  obtained  at  the  college  in  comparing  the  yields  of  field  crops 
grown  under  similar  conditions: 

Average  resutts  with  different  field  crops  in  six  separate  tests  from  1902  to  1904,  inclusive. 


Crop. 


Variety. 


Date  of 
ripening. 


Height. 


Rust. 


Yield  per  acre. 


Straw.      Grain. 


Barley : i  Mandscheuri 

Emmer Common 

<  >a  t  b J oanette 

Bullesa  barley Black 

Early  oats Alaska 

Hulless  barley White 

Spring  wheat Wild  Goose  . . 

Spring  rye Common 

Vetches Spring 


Aug.  5 
Aug.  21 
Aug.  16 
Aug.  6 
Aug.  9 
Aug.  9 
Aug.  29 
Aug 


Sept.  12 


Inches. 

40 
39 
10 
31 
42 
34 
48 
51 
38 


Per  cent. 
9 


Tons. 

2.0 
2.1 
3.0 
2.1 
2.2 
1.8 
2.2 
2.1 
2.0 


Pounds. 
2,714 
2,634 
2,634 
2,  473 
2,399 
1,942 
1,716 
1,536 


Four  six-rowed  varieties  of  barley,  Mandscheuri,  Common  srx-rowed,  Oderbrucker, 
and  Mensury,  grown  for  15  years,  have  given  an  average  yield  of  71.4,  62.4,  64.4,  and 
60  bu.  per  acre,  respectively.  For  the  last  5  years  the  corresponding  yields  were 
73.5,  68.7,  68,  and  63.1  bu.  Of  6  two-rowed  varieties  the  average  yields  for  11 
years  were  in  favor  of  Two-rowed  Canadian,  Xew  Zealand.  Chevalier,  Jarman 
Selected  Beardless,  and  French  Chevalier.  Two-rowed  Canadian  and  Selected  Cana- 
dian Thorpe  gave  the  best  yields  of  17  varieties  in  1904.  The  average  yields  of  hul- 
less barley  for  5  successive  years  are  as  follows:  Guy  Mayle  54.4  bu.,  Black  Hulless 
51.5,  Hungarian  50.2,  Purple  49.2.  and  Winnepeg  Xo.  2,  46.9  bu.  The  clover  and 
alfalfa  preceding  barley  in  the  rotation  produced  a  much  larger  increase  in  crop  than 
the  grasses,  there  being  a  difference  of  nearly  12  bu.  per  acre  between  red  clover  sod 
and  timothy  sod.  In  8  out  of  12  years  winter  barley  survived  the  winter  and  gave 
an  average  yield  of  64.1  bu. 

Joanette,  Siberian,  Waterloo,  Oderbrucker,  Probsteier,  Bavarian,  Egyptian,  and 
Black  Tartarian  oats,  mentioned  in  the  decreasing  order  of  yield,  have  been  grown 
for  15  years  in  succession  without  change  of  seed  and  with  average  yields  ranging 
from  71.1  to  90.5  bu.  per  acre.  Of  78  varieties  the  following  produced  the  greatest 
yield  of  grain  in  1904:  American  Banner,  Peerless,  New  Zealand,  Irish  Victor,  Mich- 
igan Wonder,  German  Rust  Proof,  Black  Gotham,  Liberty,  and  The  Great  American. 
In  weight  of  grain  only  Early  Dawson,  White  Superii  >r  Scotch,  Zhelannie,  and  Tobolsk 
weighed  as  high  as  40  lbs.  per  measured  bushel. 

Seed  selection  has  now  been  in  progress  for  12  successive  years,  and  in  1904  the 
large  plump  seed  produced  94.1  bu.,  the  light  seed  68  bu.,  and  the  hulled  seed  91.6 
bu.  per  acre.  In  the  crop  from  the  large  and  the  light  seed  1,390  and  2,095  grains, 
respectively,  weighed  an  ounce.  In  using  smutted  oats  1,  2,  3,  and  4  years  old  for 
seed  it  was  found  that  as  the  seed  increased  in  age  the  yield  of  oats  decreased  and 
the  percentage  of  smutted  heads  increased.  Timothy  and  clover  sown  with  oats 
exerted  but  a  very  slight  influence  upon  the  yield.  Winter  oats  have  never  been  a 
success  at  the  college. 

The  average  weight  per  bushel  and  the  average  yield  of  the  most  productive  varie- 
ties of  winter  wheat  for  the  past  5  years,  including  1904,  were  as  follows:  Dawson 
Golden  Chaff  59.9  lbs.  59.8  bu.,  Imperial  Amber  61.2  lbs.  58  bu.,  Prize  Taker  59.8 
lbs.  57.6  bu.,  Silver  Dollar  59.7  lbs.  57  bu.,  Buda  Pesth  61.4  lbs.  55.4  bu.,  Rudy  61.1 
lbs.  55.4  bu..  Forty-fold  59.1  lbs.  55.4  bu.,  and  Egyptian  Amber  61.4  lbs.  55.2  bu. 
In  1904  Dawson  Golden  Chaff  possessed  the  strongest,  and  Red  Hussar  the  weakest 
straw,  and  Ironclad,  Tasmania  Red,  and  Pride  of  America  were  freest  from  rust. 
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Six  varieties  of  durum  wheat,  YViM  Goose,  Medeah,  Sorentina,  Bart  Tremenia, 
Algiers,  and  Ontario,  given  in  the  decreasing  order  of  productiveness,  ranged  in  aver- 
age yield  for  <»  years  from  4l'.  1  to  29  bu.  per  acre.  Polish  wheat  in  the  average  for 
10  years  yielded  22.1  bu.  per  acre  as  compared  with  36.3  bu.  for  Wild  Goose.  For  3 
years  3  principal  varieties  of  ernmer  gave  on  the  average  higher  yields  of  straw  and 
much  higher  yields  of  grain  than  .">  leading  varieties  of  spelt.  The  results  of  sow- 
ing these  2  crops  on  differenl  dates  in  1903  and  1904  show  that  spelt  requires  early 
sowing  while  emnier  will  also  give  good  yields  when  sown  from  2  to  3  weeks  later 
than  spelt. 

Very  ripe  winter  wheat  used  for  seed  gave  a  hitter  yield  of  grain  and  straw  than 
wheat  harvested  at  any  one  of  4  earlier  stages  of  maturity.  The  average  results  for 
several  years  were  also  in  favor  of  Large  plump  seed,  the  use  of  1.5  bu.  of  seed  per 
acre,  sow  ing  on  September  1  to  10  as  compared  with  sowing  from  September  10  to 
20,  anil  plowing  under  field  peas  as  green  manure  as  compared  with  plowing  under 
buckwheat  and  working  the  land  as  a  hare  fallow.  Winter  wheat  seed  grown  1,000 
miles  south  of  Guelph  gave  practically  the  same  results  for  2  years  as  home-grown 
seed.  On  well-cultivated  land  there  was  little  difference  in  the  average  yield  of  16 
tests  in  8  years  between  drilling  and  broadcasting.  In  the  average  of  5  years'  experi- 
ments untreated  wheat  had  368  smut  balls  per  pound,  while  wheat  treated  with 
potassium  sulphid,  Milestone,  and  hot  water  had  only  9,  2,  and  1  smut  balls, 
respectively. 

Among  the  varieties  of  winter  rye  Mammoth  and  Common,  and  of  spring  rye 
Dakota  Mammoth,  Prolific  Spring,  and  Common  were  most  productive.  Silver  Hull 
buckwheal  has  given  the  best  general  results  of  several  varieties  under  test.  Based 
on  experiments  during  the  past  15  years,  the  following  varieties  of  field  peas  are 
recommended:  White  Wonder  for  a  very  rich  soil,  Early  Britain  and  New  Canadian 
Beauty  for  a  soil  of  medium  quality,  and  Prussian  Blue  and  Tall  White  Marrowfat 
for  poor  soils.  The  ravages  of  the  pea  weavil  are  discussed  and  methods  for  com- 
bating the  insect  are  described. 

The  average  yields  for .'!  years  of  the  leading  varieties  of  field  beans  were  as  follows: 
White  Wonder  21. S,  IVarce  Improved  Tree  21.3,  Burlingame  Medium  20.8,  Medium 
or  Navy  20.7,  and  Schofield  20.5  bu.  per  acre.  Snowfiake  produced  the  heaviest 
grain,  weighing  65.7  lbs.  per  bushel.  Early  Yellow  soy  bean  proved  to  be  a  good 
grain  producer  and  the  Medium  Green  a  satisfactory  fodder  crop.  Horse  beans  did 
not  give  very  satisfactory  results  and  seemed  to  he  unsuited  for  general  cultivation 
throughout  Ontario.  The  grass  pea  for  a  period  of  7  years  has  given  an  average  yield 
of  25.7  bu.  of  grain  and  2.2  tons  of  straw  per  acre,  but  in  1904  it  produced  only  16.5 
bu.  Cowpeas  have  so  far  given  unsatisfactory  results.  For  4  successive  years  hairy 
vetches  sown  in  the  fall  have  given  an  average  yield  of  8.6  bu.  of  seed  per  acre  the 
following  season.  Alfalfa  grown  for  seed  production  gave  light  yields  in  each  of  0 
years.     Notes  are  also  given  on  sorghum,  millets,  sunflowers,  and  flax  grown  for  seed. 

For  5  years  spring  wheat,  barley,  oats,  and  peas  were  sown  on  6  dates  one  week 
apart,  commencing  as  early  as  the  land  was  dry  enough  for  seeding.  The  greatest 
average  yield  of  grain  per  acre  was  produced  by  the  spring  wheat  and  by  the  barley 
from  the  first,  and  by  the  oats  and  peas  from  the  second  date  of  sowing.  The  results 
show  that  for  every  day's  delay  in  the  seeding  after  the  first  week  was  past  in  which 
the  seeding  took  place  there  was  an  average  decrease  of  56  lbs.  of  oats,  53  lbs.  of 
barley,  '_".)  Ihs.  of  spring  wheat,  and  2:!  lbs.  of  peas  per  acre.  Grains  grown  in  mix- 
tures for  the  production  of  o;rain  and  straw  produced  larger  yields  per  acre  than  the 
same  grains  grown  separately.  Of  the  different  mixtures,  oats  and  barley  gave  the 
heaviest  average  yield  of  thrashed  grain.  A  mixture  of  1  bu.  of  oats  and  1  bu.  of 
barley  proved  most,  satisfactory. 

Of  2;!  varieties  of  mangels  tested  for  5  years.  Yellow  Leviathan  produced  the 
heaviest  average  yield,  34.16  tons  per  acre.     Sixteen  varieties  gave  an  average  of 


FIELD    CROPS.  1069 

over  30  tons.  Among  the  newer  kinds  the  following  produced  the  best  yields  in 
1904:  Criewen  29.9,  Giant  Eckendorf  28.1,  and  Rennie  Golden  Giant  24.6  tons. 
Soaking  mangel  seed  for  12  hours  before  planting  gave  an  apparenl  average  increase 
for  2  years  of  2.8  tons  per  acre.  In  the  average  results  for  5  years  (liant  White 
Feeding  stands  first  in  yield  of  sugar  beets  with  25.32  tuns  per  acre.  Kirsche  Ideal, 
another  variety  for  feeding  purposes,  stood  very  high,  with  an  average  yield  of  31.3 
tons  per  acre  for  3  years.  An  experiment  in  planting  sugar  beets  at  different  dis- 
tances between  the  rows,  the  plants  standing  al  intervals  of  7  in.,  showed  a  regular 
decrease  in  tonnage  as  the  distance  between  the  rows  increased  from  12  to  28  in. 
Similar  results  were  obtained  in  rows  18  in.  apart,  with  the  distance  between  the 
plants  in  the  row  increasing  from  2  to  10  in.  Thinning  when  the  plants  were  2  in. 
high  gave  the  best  results.  In  1903  the  largest  yield  was  obtained  from  seed  soaked 
12  hours,  and  in  1904  from  seed  soaked  24  hours. 

The  average  yields  for  5  years  of  20  varieties  of  carrots  ranged  from  18.65  to  31.16 
tons,  the  leading  varieties  being  Mastadon  White  Intermediate,  Mammoth  Interme- 
diate Smooth  White,  and  Steele  Improved  Short  White,  all  yielding  over  30  tons  per 
acre.  The  results  of  variety  tests  with  swedes,  turnips,  parsnips,  and  kohl-rabi  are 
also  reported. 

In  the  potato  tests  the  following  varieties  grown  for  the  past  5  years  gave  the 
highest  average  yields  of  sound  tubers:  Empire  State  2<>(.t,  Seedling  No.  230  256, 
Dempsey  Seedling  252,  Pearl  of  Savoy  251,  White  Elephant  251,  American  Wonder 
247,  Holborn  Abundance  247,  The  Daisy  243,  Rural  New  Yorker  No.  2  243,  and 
Rural  Blush  240  bu.  The  results  for  2  years  show  that  the  late  varieties  were,  in 
general,  freest  from  rot.  The  varieties  having  the  least  rot  produced  the  largest 
yields  of  sound  potatoes.  A  comparison  of  early  varieties  for  3  years  resulted  in  the 
best  yields  at  9  weeks  after  planting  from  Early  Andes,  Early  Dominion,  Six  Weeks, 
Early  Fortune,  and  Early  Dawn.  Planting  different  sized  sets  at  different  distances 
apart  in  the  rows  gave  the  highest  average  yield  for  3  years  from  2-oz.  sets  1  ft. 
apart,  and  the  lowest  from  1-oz.  sets  2  ft.  apart  in  the  row.  One  2-oz.  set  in  the 
hill  gave  higher  yields  than  2  1-oz.  or  4  ^-oz.  sets.  In  1H04  the  yield  decreased  as 
the  size  of  tubers  used  for  seed  decreased.  Planting  in  rows  26.4  in.  apart  with  the 
sets  placed  at  intervals  of  1  ft.  gave  an  average  yield  for  4  years  of  17!). 6  bu.  per  acre 
as  compared  with  152.3  bu.  for  planting  in  squares  33  in.  apart  each  way. 

Of  103  varieties  of  fodder  and  silage  corn  grown  in  1904,  the  largest  yields  of  ears 
per  acre  were  produced  by  the  following  kinds:  Early  Windsor  Sweet  5.2  tons, 
Kendal  Early  Giant  Sweet  5.2,  Ringleader  Sweet  5,  and  Wisconsin  Beauty  Sweet 
4.9  tons.  These  varieties  are  all  suitable  for  fodder,  hut  not  considered  as  valuable 
for  silage  as  some  of  the  dent  corns.  Mammoth  Cuban,  Mastadon  Dent,  and  Learn- 
ing are  considered  valuable  for  both  fodder  and  silage.  Deep  cultivation  at  first, 
followed  by  cultivation  gradually  getting  shallower  as  the  season  advanced,  proved 
most  satisfactory  and  was  closely  followed  in  yield  by  shallow  cultivation  through- 
out the  season.     Results  with  grasses  and  other  forage  crops  are  also  given. 

Agricultural  experiments,  F.  ('.  Henniker  (Rpt.  Dept.  Land  Records  and  Agr. 
Assam,  1904,  />/'■  14-16).— 01  12  varieties  of  potatoes  Early  Regent,  Triumph,  Har- 
binger, Magnum  Bonum,  and  Flowerball,  in  the  order  given,  were  the  most  produc- 
tive and  gave  satisfactory  yields.  Patna  proved  most  disease-resistant  and,  with  the 
other  5  varieties,  is  recommended  for  cultivation.  Maize  proved  to  lie  the  most  use- 
ful and  economic  forage  crop  and  was  also  successfully  made  into  silage. 

Annual  report  on  the  experimental  farms  m  the  Bombay  Presidency,  F. 
Fletcher  and  J.  P>.  Knight  (Ann.  Rpt.  Expt.  Farms,  Bombay  Pres.,  1904,  pp. 
82). — The  work  and  results  of  culture,  fertilizer,  and  variety  tests  with  cotton, 
wheat,  rice,  tobacco,  grasses,  leguminous  crops,  sweet  potatoes,  and  yams  on  9 
experimental  farms  lot  the  yeai  ending  March  31,  1904,  are  briefly  described. 
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A  discussion  on  the  improvement  of  cotton  by  selection  and  crossing  is  presented, 
and  the  quality  of  fiber  in  the  different  types  of  crossbred  cottons  is  noted.  Of  the 
264  crosses  obtained  only  2  were  selected  for  quality  of  fiber,  and  these  show  good 
results  while  all  the  others  selected  for  yielding  capacity  have  not  yet  had  sufficient. 
time  to  show  their  merits  in  this  respect. 

Field  experiments  conducted  at  the  Cawnpore  Farm  {Rpt.  Cawnpore  Farm 
and  other  Expt.  Stas.,  United  Prov.,  1904,  pp.  1-12,  14,  15). — The  results  of  fertilizer 
tests  with  maize  and  wheat,  and  of  rotation  and  green  manuring  experiments,  are 
tabulated  without  comment.  Of  3  varieties  of  potatoes  Madrasi  White  gave  the  best 
yields  and  was  the  quickest  to  germinate.  Extra  Early  Waterloo  Dent,  Blount  Pro- 
lific and  King  Philip  field  corn,  and  sweet  corn  imported  from  America  did  not 
prove  superior  to  common  native  varieties. 

Hope  Experiment  Station,  W.  Fawcett  {Ann.  Rpt.  Pub.  Gard.  and  Plantations, 
Jamaica,  1904,  pp.  9-16). — A  culture  test  of  Sea  Island,  Egyptian,  and  upland  varie- 
ties of  cotton  is  reported.  Plantings  were  made  every  month  and  the  best  growth 
was  obtained  from  those  made  in  August,  but  the  ratoons  from  plantings  in  February 
did  even  better.  The  plants  grew  best  in  rich  heavy  loams,  but  yielded  best  in  light, 
gravelly  soil.  The  best  distance  on  rich  soil  was  4  by  3  ft.  and  on  poor  soil,  4  by 
2  ft. 

Havana  and  Sumatra  tobacco  were  grown  and  a  line  grade  of  wrapper  secured. 
The  climate  was  apparently  too  dry  for  the  perfect  curing  of  the  tent-grown  Sumatra 
leaf. 

Report  of  the  agricultural  experiments  during  the  crop  year  1903-4,  J.  B. 
Harrison  (Rpt.  Agr.Work;  Expt.  Fields  mid  Govt.  Lab.  [British  Guiana]  1903-4,  pp. 
53). — The  results  of  tests  with  seedling  canes  and  fertilizer  experiments  with  the 
same  are  recorded  in  tables.  The  data  indicate  that  from  2  to  3  cwt.  of  sulphate 
of  ammonia  per  acre  is  the  most  certainly  profitable  application  of  nitrogen  for 
sugar  cane. 

Thomas  slag  and  superphosphate  of  lime  increased  the  yield  of  plant  eanes  when 
given  with  nitrogen  and  potash.  The  use  of  potash  jiroduced  little  or  no  effect  on 
ratoon  crops.  Lime  largely  increased  the  yield  through  the  improvement  of  the 
mechanical  condition  of  the  soil  resulting  from  its  use.  As  in  previous  experiments, 
neither  the  addition  of  phosphoric  acid,  potash,  or  lime  to  the  fertilizers  affected  the 
sugar  content  of  the  juice,  while  nitrogenous  fertilizers  retarded  maturity  and  in 
consequence  reduced  the  sugar  content;  which  was,  however,  more  than  offset  by  a 
larger  yield. 

Cultural  experiments  with  rice  showed  that  varieties  imported  from  Ceylon 
matured  in  4  months,  while  the  Creole  variety  required  nearly  5  months.  Experi- 
ments with  cotton  have  so  far  shown  that  Sea  Island  and  American  upland  varieties 
are  grown  with  difficulty  on  heavy  clay  soils  under  the  existing  climatic  conditions. 
Culture  tests  with  alfalfa  were  unsuccessful. 

Cooperative  experiments  in  1903,  Z.  Yanushevski  (I'roc.  Podolsk  Agr.  Soc, 
1904,  No.  1;  abs.  in  Zhur.  Opuitn.  Agron.  [Russ.  Jour.  Expt.  Landiv.],  5  (1904),  No.  5, 
pp.  681,  682).—  Fertilizer  experiments  with  sugar  beets  on  6  different  farms  showed 
that  in  all  cases  phosphoric  acid  was  the  most  effective  element,  while  potash  gave 
rather  indefinite  results  but  proved  more  active  when  applied  with  phosphates. 
Fertilizer  experiments  with  wheat  on  5  farms  resulted  in  the  best  yields  from  potash 
salts  and  nitrate  of  soda  applied  separately.     Phosphates  gave  only  a  slight  increase. — 

P.   FIREMAN. 

Heavy  and  light  weight  grains,  H.  Snyder  (Minnesota  Sta.  Bui.  90,  pp.  214- 
218). — The  analyses  of  heavy  and  light  weight  seeds  of  barley,  oats,  and  wheat  are 
given  in  tables.  The  seeds  were  taken  from  the  same  variety  and  the  same  source, 
the  heavy-weight  seeds  being  sound,  well-filled,  high-weight  kernels,  and  the  light- 
weight seeds  imperfectly-filled,  low-weight  kernels. 
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The  results  show  that  while  the  light-weight  seeds  contain  a  somewhat  larger  per- 
centage of  nitrogen,  phosphoric  acid,  and  potash  than  the  heavy-weight  seeds,  the 
total  amount  of  these  substances  is  much  less.  One  hundred  kernels  of  heavy- 
weight barley  contained  about  one-third  more  phosphoric  acid,  nearly  one-half  more 
nitrogen,  and  about  10  per  cent  more  potash  than  100  light-weight  kernels,  and  in 
3  samples  of  oats  100  heavy-weight  kernels  contained  about  l.S  times  as  much  phos- 
phoric; acid,  1.5  times  as  much  potash,  and  nearly  twice  as  much  nitrogen  as  100 
light-weight  seeds.  About  the  same  total  amount  of  phosphoric  acid  and  potash  and 
twice  as  much  nitrogen  was  found  in  100  heavy-weight  wheat  kernels  as  in  100  light- 
weight seeds. 

The  germination  and  viability  of  frost-damaged  grains,  0.  Glarum  (Norges 
Landbr.  Hoiskoles  Akervekstforsog  1902-3,  pp.  79-9H). — A  study  of  frost-damaged 
Grand  Mogul,  Ligowo,  and  Grenaa  oats  showed  that  the  plumule  had  sustained  the 
severest  injury.  If  not  killed  by  the  frost,  the  plumule  may  lack  the  required  energy 
to  push  to  the  surface  of  the  soil  and  may  be  prevented  from  pushing  upward  by  a 
divided,  wrinkled,  or  bent  condition  resulting  from  frost  injury. — f.  w.  woll. 

Forage  and  pasture  plants  of  Iceland,  II,  S.  Stefanson  and  H.  <i.  Soderbaum 
(A'.  Land/.  Akad.  Hand/,  och  Tidskr.,  -}■>'  {1904),  No.  5,  pp.  324-368).— A  former 
report  on  this  subject  has  been  previously  noted  (E.  S.  R.,  14,  p.  432). 

The  moisture,  ash,  crude  protein,  ether  extract,  cellulose,  pentosans,  total  and 
digestible  albuminoid  nitrogen,  and  indigestible  albuminoid  nitrogen  content  of  the 
following  plants  is  reported:  Poa  annua,  P.  alpina,  Glycerin  distans,  Calamagroslis 
neglecta,  Nardus  stricta,  Anthoxanthum  odoratum,  Phleum  alpinum,  Juncus  ballicus, 
J.  trifidus,  Achillea  millefolium,  Trifolium  repens,  Vicia  cracca,  Rumex  acetosa,  Poly- 
gonum viviparwm,  Cerastium  vulgare,  Galium  verum,  Menyanthes  Irifoliata,  Comarum 
palustre,  Geum  Hvale,  Leontodon  autumnalis,  Erigeron  neglectus,  Salix  lanata,  8.  glauca, 
S.  herbacea,  ('all mm  vulgaris,  and  Loiseleuria procumbens. — f.  w.  woll. 

Alfalfa  in  Indiana,  A.  T.  Wiancko  and  M.  L.  Fisher  (Indiana  Sta.  Bid.  101, 
pp.  205-219). — General  directions  for  the  culture  and  uses  of  alfalfa  are  given,  and 
the  results  secured  in  cooperative  culture  tests  are  briefly  reported. 

The  results  showed  that  a  good  stand  may  be  obtained  on  almost  any  of  the  soils 
of  the  State  and  that  the  more  open  soils  are  to  be  preferred.  Inoculation  proved 
desirable  and  in  most  cases  necessary.  Although  not  very  definite,  the  results  fur- 
ther indicated  that  alfalfa  should  be  sown  from  early  April  to  June,  and  that  sowing 
without  a  nurse  crop  is  preferable. 

Reports  from  38  farmers  in  various  parts  of  the  State  show  that  with  32  the  crop 
was  a  success.  The  causes  of  failure  reported  are  weeds,  need  of  inoculation,  poor 
drainage,  early  pasturing,  and  drought  after  seeding. 

Culture  experiments  with  Imperial  barley,  1901-1903,  S.  Rhodin  (K. 
Landt.  Akad.  Handl.  och  Tidskr.,  43  [1904),  No.  5,  pp.  321-323).— Four  varieties  of 
Imperial  barley,  Goldthorpe,  Erh.  Frederiksen,  Webb  Bearded,  and  Svalof  Primus, 
were  grown  for  3  years  at  the  experiment  station  of  the  Swedish  Agricultural  Acad- 
emy. 

The  highest  average  yield,  2,613  lbs.  per  acre,  was  produced  by  Svalof  Primus, 
followed  by  Frederiksen  with  an  average  yield  of  2,529  lbs.  per  acre.  Svalof  Primus 
also  ranked  first  in  quality,  combining  with  the  high  yielding  power  a  relatively  low 
moisture,  protein,  and  hull  content  and  a  high  kernal  weight. — f.  w.  woll. 

Corn  improvement  in  Indiana,  A.  T.  Wiancko  (Indiana  Sla.  Bui.  105,  pp.  275- 
322,  figs.  15). — This  bulletin  discusses  the  selection  and  preparation  of  seed  corn, 
including  the  tests  for  germination  and  vitality,  and  brings  out  by  means  of  illustra- 
tions and  notes  the  good  and  poor  shape  of  the  ears,  variation  and  uniformity  in  the 
kernels,  good  and  bad  spacing  of  kernels  at  the  cob,  the  proper  width  of  the  furrows 
between  the  rows,  and  desirable  and  undesirable  types  of  kernels.     The  score  card 
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for  corn  judging  adopted  by  t he  Indiana  Corn  Growers'  Association  is  presented, 
with  an  explanation  of  the  different  points. 

The  results  of  cooperative  experiments  in  corn  improvement  are  also  reported. 
Twenty-one  varieties  tested  in  different  sections  of  the  State  in  1903-4  showed  con- 
siderable variation  in  yielding  power.  Experiments  to  increase  the  yield  and  to  pro- 
duce more  uniform  types  are  also  in  progress  and  the  first  season's  results  show  Aery 
clearly  the  influence  of  individuality  upon  yielding  capacity. 

The  effect  of  soil  fertility  upon  the  percentage  of  barren  stalks  was  studied  on 
ground  that  had  been  in  corn  continuously  for  20  years  and  was  badly  run  down. 
The  experiments  comprised  18  plats  of  4  rows  each,  with  1,  2,  3,  and  4  stalks  per 
hill,  respectively.  The  number  of  barren  stalks  ranged  from  0.44  percent  in  the 
1-stalk  rows  to  9.89  per  cent  in  the  4-stalk  rows  in  1903,  and  from  6.5  to  40.74  per- 
cent, respectively,  in  1904,  when  the  soil  was  very  dry  at  the  time  the  ears  were 
forming. 

The  percentage  of  good  ears,  as  well  as  the  percentage  of  ears  to  fodder,  was  in 
favor  of  the  2  thinner  rates  of  planting.  The  progress  made  at  the  station  in  breed- 
ing 5  varieties  of  corn  for  higher  feeding  value  is  shown  in  a  table.  Considerable 
gains  in  the  protein  content  of  the  seed  were  made  during  the  first  year,  but  the  seed 
produced  the  second  year  showed  a  falling  off  in  the  average  composition  in  all 
cases  except  one. 

Suggestions  for  Missouri  corn  growers,  M.  F.  Miller  (Missouri Sta.  ('ire.  of 
Information  19,  pp.  27,  fig*.  6). — This  bulletin  is  a  popular  discussion  of  the  value  of 
good  seed  corn,  the  proper  care  of  seed  corn,  and  the  importance  of  using  pure-bred 
corn.  The  characters  of  good  seed  ears  are  described,  methods  of  corn  breeding  out- 
lined, and  directions  for  judging  corn  are  given,  with  a  description  of  the  different 
points  of  the  score  card. 

Second  annual  meeting  of  Missouri  Corn  Growers'  Association  (Missouri 
State  Bel.  Agr.  Mo.  Bid.  4  (190.5),  No.  8,  pp.  52,  figs.  8).—  This  bulletin  is  a  partial 
report  of  the  proceedings  of  this  meeting,  held  under  the  auspices  of  the  State  Board 
of  Agriculture  and  the  agricultural  college. 

Papers  on  the  following  topics  are  reproduced:  The  work  of  our  experiment  sta- 
tions on  corn  improvement,  what  the  farmer  may  do  in  corn  improvement,  commer- 
cial fertilizers  as  supplements  to  barnyard  manure  and  leguminous  crops,  Indian 
corn — from  a  practical  farmer's  point  of  view,  corn  pollination,  the  chemistry  of 
corn,  and  the  corn  worm  or  bollworm.  The  Missouri  corn  score  card  is  presented, 
with  directions  for  judging. 

The  results  of  cooperative  experiments  with  commercial  fertilizers  for  corn  and 
potatoes,  discussed  in  one  of  the  papers,  show  that  applications  of  bone  meal  and 
blood  were  applied  at  a  loss,  while  with  the  addition  of  sulphate  of  potash  large 
profits  were  secured. 

An  overlooked  forage  plant  of  high  value  (Festuca  arundinacea)  (Nord. 
Mejeri  Tidn.,  19  (1904),  No.  31,  pp.  415,  416). — This  is  said  to  be  especially  valuable 
on  alluvial  clays  rich  in  humus. — f.  w.  woll. 

Light  and  dark  colored  flaxseed,  II.  Snyder  (Minnesota  Sta.  Bid.  Hit.  pp.  226, 
227). — A  test  was  made  to  determine  the  difference  in  the  oil  content  of  dark  and 
light  colored  flaxseeds.  The  oil  content  of  yellow-tinged,  dark-brown,  and  light- 
brown  flaxseed  was  34.64,  36.09,  and  35.10  per  cent,  respectively.  The  protein  con- 
tent in  these  samples  ranged  from  22.33  to  22.93  per  cent.  The  germinating  powers 
of  the  different  colored  samples  and  the  quality  of  the  oil  extracted  from  them  were 
practically  the  same. 

Hop  culture  in  Bohemia,  R.  Graas  (Arb.  Deut.  Sek.  Landeskultur rates  Konigr. 
Bohmen,  1904,  No.  7,  pp.  102,  figs.  20,  dgms.  3,  map  1).—  The  history  and  statistics  of 
Bohemian  hop  culture  and  a  description  of  the  hop  plant,  together  with  cultural 
directions,  are  given  and  means  for  the  protection  and  promotion  of  the  industry  are 
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suggested.  The  chapter  dealing  especially  with  the  culture  of  the  hop  treats  of  the 
following  subjects:  Soil,  location,  climate,  new  hop  plantations,  pruning  and  cultiva- 
tion, training,  use  of  fertilizers,  injuries  and  their  effects  upon  growth,  yield,  cost  of 
production,  and  value  of  products. 

Report  on  potato  trials,  1903,  H.  Juhlin-Dannfelt  (A'.  Landt.  Akad.  Handl. 
och  Tidskr.,  43  (1904),  No.  1-2,  pp.  95-162). — A  report  on  tests  with  62  varieties  of 
potatoes  conducted  in  different  parts  of  Sweden.  The  yield  of  tubers,  the  percentage 
of  starch,  the  yield  of  starch  per  hectare,  and  the  principal  characteristics  are  given 
for  each  variety.— f.  w.  woll. 

Experiments  with  potatoes  on  home-mixed  fertilizers,  C.  D.  Woods  (  Maine 
Sin.  Ilnl.  ii. \  j,j,.  13-21). —  The  fertilizer  requirements  of  the  potato  are  discussed, 
and  results  obtained  with  home-mixed  and  factory-mixed  fertilizers  in  cooperative 
potato  culture  tests  are  reported. 

The  formula  used  at  Brunswick  consisted  of  500  lbs.  of  screened  tankage,  200  lbs. 
of  cotton-seed  meal,  LOO  lbs.  of  nitrate  of  soda,  400  lbs.  of  acid  phosphate,  and  200 
lbs.  of  sulphate  of  potash.  No  general  comparison  of  the  factory  ami  home  mixed 
fertilizers  was  made,  hut  the  latter  gave  satisfactory  returns.  The  author  believes 
that  the  modification  suggested  in  Bulletin  107  of  the  station  (E.  S.  R.,  L6,  p.  057) 
would  have  been  advantageous  in  most  instances. 

in  a  second  locality  the  formula  used  for  home-mixing  contained  420  lbs.  of 
screened  tankage,  4oo  lbs.  of  acid  phosphate,  200  10s.  of  cotton-seed  meal,  200  lbs. 
of  sulphate  of  potash,  and  100  lbs.  of  nitrate  of  soda.  A  comparison  of  the  home- 
mixed  and  ready-mixed  fertilizers  was  made.  Large  crops  were  in  general  secured 
from  the  home-mixed  application,  hut  the  vines  remained  green  and  succulent  later 
in  the  season  and  were  more  subject  to  frost  than  the  crops  receiving  the  ready- 
mixed  fertilizers,  which  consequently  produced  larger  and  better  ripened  tubers. 
This  result  is  considered  due  to  too  much  slowly  available  nitrogen  and  too  little 
available  phosphoric  acid  in  the  home-mixed  fertilizer.  To  remedy  this  condition 
the  modifications  referred  to  above  are  recommended. 

Investigation  of  Swedish  root  crops,  II.  Juhlin-Dannfelt  and  H.  G.  Soder- 
baum  (A'.  Landt.  Akad.  Handl.  or/,  Tidskr.,  43  (1904),  No.  l-.\  pp.  42-95).— Compara- 
tive variety  0->t<  of  carrots,  mangels,  kohl-rabi,  and  fodder  beets  grown  indifferent 
counties  of  Sweden. — v.  w.  woll. 

Report  on  experiment  with  varieties  of  swedes  in  1902,  W.  Bruce  (E<lin- 
burgh  and  East  of  Scotland  Gol.  Agr.  Bid.  1,  pp.  24). — Cooperative  tests  with  10  varie- 
ties of  swedes  were  made  on  5  farms. 

The  variety  Queen  stood  first  in  tonnage  and  yield  of  dry  matter  as  well  as  in  value 
per  acre.  The  yield  of  roots  ranged  from  20  tons  19  cwt.  72  lbs.  to  20  tons  4  cwt.  27 
lbs.  per  acre,  and  the  yield  of  dry  matter  from  48  cwt.  101  lbs.  to  63  cwt.  75  lbs. 
Queen  ranked  second  in  quality,  while  Springwood,  although  fourteenth  in  yield, 
ranked  first  by  only  a  nominal  margin.  The  author  recommends  that  each  farmer 
test  several  varieties  to  determine  those  besl  suited  to  his  farm.  The  chemical  com- 
position of  all  varieties  determined  from  samples  grown  at  the  different  farms  is 
shown  in  tables. 

Proceedings  of  the  first  annual  convention  of  the  American  Beet  Sugar 
Association  (  Proc.  Ann.  Conv.  Amer.  Beet  Sugar  Assoc.,  l  (  1904),  /'/>■  105,  figs.  6). — 
Papers  and  discussions  treating  of  diseases  and  insect  enemies  of  the  su<_rar  beet, 
American-grown  sugar-beet  seed  and  beet  seed  production  in  general,  soil  adapted 
to  the  sugar  beet,  and  the  culture  of  the  crop. 

Unusual  yields  of  rye,  J.  Kuhn  (  Ber.  Physiol.  Lab.  Landw.  Inst.  Halle,  1904, 
No.  17,  pp.  8). — A  number  of  high  yields  of  rye  on  record  are  mentioned,  and  a  fer- 
tilizer experiment  is  reported  in  which  a  plat  receiving  a  heavy  dressing  of  barnyard 
manure  yielded  at  the  rate  of  5,100  kg.  of  rye  and  6,005  k<_r.  of  straw  per  hectare. 
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Wheat,  J.  N.  Harper  (Kentucky  Sta.  Bui.  115,  pp.  49-60). — Field  tests  were  made 
with  a  number  of  varieties  of  wheat  and  the  yields  obtained,  together  with  other 
data,  are  shown  in  a  table.  Notes  and  descriptions  of  the  different  varieties  are  also 
given. 

The  wheat  was  sown  (  h-tober  21,  1903,  at  the  rate  of  6  pk.  per  acre  in  drills  7  in. 
apart.  Canadian  Hybrid  ranked  first  in  yield  of  grain  and  straw,  with  47.2  bu.  of 
grain  and  4,480  lbs.  of  straw  per  acre,  respectively.  In  yield  of  grain  this  variety 
was  followed  by  Dawson  Golden  Chaff  with  44.4,  Pearl  Prolific  with  42.2,  and  Turk- 
ish Red  with  40.2  bu.  per  acre.  Pearl  Prolific  and  Improved  Rice  ranked  first  in 
earliness,  ripening  June  21.     All  varieties  were  ripe  by  July  1. 

Glutenous  and  starchy  grains,  II.  Snyder  (Minnesota  Sta.  Bui.  90,  }>p.  219-225, 
pi.  l,fig.  1). — Former  work  on  the  physical  characteristics  of  glutenous  and  starchy 
wheats  has  been  previously  noted  (E.  S.  R.,  15,  p.  1095).  The  results  of  additional 
determinations  of  protein  in  starchy  and  glutenous  wheats,  similar  to  those  obtained 
in  the  earlier  work,  are  here  reported  without  further  discussion. 

The  influence  of  the  germ  upon  the  nitrogen  content  was  determined.  With  the 
germ  removed  the  samples  contained  0.56  per  cent  less  protein  than  entire  kernels, 
and  the  end  of  the  kernel  opposite  the  germ  end  contained  1.38  per  cent  less  protein 
than  the  germ  end.  A  study  of  separate  heads  disclosed  differences  in  the  nitrogen 
content  of  individual  kernels  grown  from  the  same  glutenous  seed.  The  tabulated 
results  show  that  the  germ  in  4  samples  of  heads  from  a  uniform  lot  of  seed  con- 
tained an  average  of  14.57  per  cent  of  protein  on  a  dry-matter  basis,  the  range  being 
from  13.81  to  18.45  percent.  The  protein  content  of  glutenous  and  starchy  kernels 
produced  from  the  same  head  also  showed  small  but  appreciable  differences. 

Analyses  of  samples  of  starchy  and  glutenous  kernels  selected  from  Minnesota- 
grown  corn  showed  differences  ranging  from  0.5  to  nearly  1.5  per  cent  in  protein 
content  in  favor  of  the  glutenous  kernels.  It  was  observed  that  the  glutenous  ker- 
nels from  the  same  lot  of  seed  were,  in  general,  of  a  darker  hue  than  the  starchy 
kernels,  but  in  the  samples  of  yellow  and  white  corn  analyzed  the  protein  content 
showed  no  connection  with  the  color. 

in  0  samples  of  rye  light  and  dark  colored  grains  corresponding  to  hard  glutenous 
and  softer  starchy  kernels  were  readily  distinguished.  In  4  samples  the  average 
protein  content  in  the  starch}'  grain  was  10.16  per  cent  and  in  the  glutenous  grain 
10.91  per  cent.  The  darker  and  more  flinty  kernels  contained  from  0.5  to  1.5  more 
protein  than  the  lighter  colored  or  more  starchy  ones.  Greenish  kernels  had  a 
high  protein  content.  Tests  made  with  oats  showed  that  dark  amber-colored  flinty 
kernels  were  higher  in  protein  than  kernels  of  the  light-colored  starchy  type  selected 
from  the  same  lot  and  grown  from  similar  seed,  while  greenish  kernels  contained 
more  than  either.  The  protein  in  the  different  samples  ranged  from  10.98  to  14.68 
per  cent. 

Rusted  wheat,  H.  Snyder  (Minnesota  Sta.  Bui.  90,  pp.  228-231).—  The  effect  of 
rust  on  the  chemical  composition  of  the  grain  and  straw,  the  composition  of  straw 
subjected  to  different  degrees  of  rust  injury,  and  of  rust-free  straw,  is  given  in  the 
table  below: 

Composition  of  wheat  straw  samples. 


Condition. 


Badly  rusted 

Do 

Not  seriously  rusted 
Very  lightly  rusted . . 

Slightly  rusted 

Rust  free 

Grain  not  well  tilled 


Water. 


9.81 
7.74 
8. -16 
9.22 
7.67 
8.32 
7.22 


Ash. 


Per  cent. 

8.05 
6.03 
6.73 
6.44 
6.42 
6.78 
6.68 


Protein. 


I'<  r  a  nt. 
6.28 
6.94 
ft.  06 
4.38 
4.58 
3.77 
6.19 


Fat. 


Per  cent. 

0.98 
.51 
.96 

.97 


1.16 
1.05 


Carbon y 
d  rates. 


I'i  I'   CI  III. 

27.  74 
30.08 
31.48 
32.86 
40. 35 
42.29 
36.15 


Crude 
fiber. 


Per  rent. 
47.19 
48.70 
47.31 
46.13 
40.98 
37.68 
42. 71 
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Wheat  from  rusty  plants  contained  a  higher  percentage  of  protein,  fiber,  and  ash 
than  some  fully  matured  grain  from  rust-free  plants  grown  under  the  same  condi- 
tions. The  percentage  of  carbohydrates  was  highest  in  the  sound  samples.  Some 
of  the  rusted  wheat  samples  contained  as  high  as  19.30  per  cent  of  protein. 

The  effect  of  rust  on  the  straw  and  grain  of  wheat,  F.  T.  Shutt  {Jour.  Amer. 
Chem.  Soc,  27  (1905),  No.  4,  pp.  366-369).— The  data  reported  have  been  noted  from 
another  publication  (E.  S.  R.,  16,  p.  585). 

Wheat  and  barley  from  Madagascar,  Balland  (Jour.  Pharrn.  et  Chim.,  6.  ser., 
19(1904),  pp.  377-381;  abs.  in  Ztschr.  Untersuch.  Nahr.  u.  Genussmtl,  8  (1904),  No. 
12,  p.  753). — Analyses  are  reported. 

HORTICULTURE. 

Another  hardy  garden  book,  Helena  R.  Ely  (New  York:  Macmillan  Co.,  1905, 
pp.  XVJr243,  pis.  49). — An  entertaining  account  of  the  culture  of  vegetables,  fruits, 
trees,  shrubs,  and  flowers  in  the  home  garden,  written  in  a  popular  manner  and 
based  on  the  author's  personal  experience.  The  book  does  not  pretend  to  be 
exhaustive.     Its  purpose  is  to  awaken  interest  in  this  healthful  work. 

Firminger's  manual  of  gardening  for  India,  J.  Cameron  (Calcutta:  Thacker, 
Spink  &  Co.,  1904,  5.  ed.,  pp.  XIX+710,  pis.  3,figx.  40).—  This  book,  first  published 
in  1863,  has  been  enlarged  and  revised  to  meet  the  needs  of  Southern  India  and  other 
adjacent  parts  of  the  country.  The  work  takes  up  in  different  chapters  the  opera- 
tions of  gardening  and  the  culture  of  vegetables,  fruits,  and  flowers. 

Department  of  horticulture,  L.  B.  Judson  (Idaho  Sta.  Rpt.  1904,  pp.  11-26,  figs. 
6). — A  brief  survey  is  given  of  work  along  different  lines  carried  on  at  the  station 
during  the  year  with  some  details  relative  to  the  culture  of  mushrooms  and  string 
beans  under  glass.  A  spot  disease  affecting  Jonathan  apples  is  noted.  The  disease 
affects  simply  the  skin  of  the  apple  and  no  trace  of  fungi  has  been  found  connected 
with  it.  The  only  apparent  harm  is  the  detracting  appearance  of  the  fruit.  A  dis- 
ease called  "Apple  Rosette"  is  under  observation.  The  disease  is  characterized  by 
the  failure  of  the  lateral  buds  along  infested  branches  to  develop  normal  leaves. 

In  the  experiment  with  mushrooms  under  glass,  the  spawn  of  the  American  varie- 
ties Alaska  and  Bohemia  was  compared  with  English  spawn,  in  a  small  bed  under 
the  greenhouse  bench.  The  Bohemia  variety  yielded  47  mushrooms,  weighing  a 
total  of  15.75  oz. ;  Alaska  26  mushrooms,  weighing  8  oz.,  and  the  English  48  mush- 
rooms, weighing  19.5  oz. 

In  the  bean  experiment,  the  varieties  tested  were  Early  Warwick,  Stringless  Green 
Pod,  and  Triumph  of  the  Frames.  The  yields  obtained  from  these  different  varieties 
are  tabulated  and  illustration  given  of  the  pods.  The  beans  were  affected  with  bac- 
teriosis  and  after  the  first  crop  had  been  harvested  finely  powdered  copper  sulphate 
was  worked  into  the  soil  of  one  section  to  see  if  it  would  check  the  disease,  but  with- 
out apparent  effect.  Shearing  off  the  diseased  portion  of  the  plants  as  soon  as  the 
bacteriosis  began  to  show  was  apparently  of  some  benefit.  The  use  of  fertilizers  in 
this  experiment  was  apparently  without  benefit. 

Cooperative  tests  in  1904  of  peas,  beans,  sweet  corn,  and  cabbage,  N.  E. 
Hansen,  V.  Fulkerson,  and  E.  G.  Sanderson  (South  Dakota  Sta.  Bui  91,  pp.  22). — 
The  experiments  here  recorded  were  conducted  in  cooperation  with  this  Department. 
Cultural  tests  were  made  of  a  large  number  of  varieties  of  peas,  sweet  corn,  cabbage, 
and  bush,  pole,  and  Lima  beans.  In  the  case  of  the  peas  and  beans  cooking  tests 
were  also  made. 

The  results  secured  in  the  case  of  the  peas  are  given  in  a  somewhat  elaborate  table, 
showing  the  kind  of  stock  used,  height  of  the  vines,  dates  of  first  picking,  number  of 
pods  on  the  vines,  number  of  peas  in  the  pod,  average  length  of  pods,  shape,  size, 
time  required  for  cooking,  color,  sweetness,  flavor,  juiciness,  hardness,  etc.     The  cul- 
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tural  tests  were  carried  out  on  a  rich,  black,  somewhat  sandy  loam,  underlaid  at 
about  2  ft.  with  bowlder  clay.     The  season  was  favorable. 

Of  the  earliest  peas  a  number  of  sorts  were  equally  valuable.  Extra  Early  Alpha 
appeared  to  be  the  best  in  quality.  Of  the  second  early  recommended  Thomas  Lax- 
1(in  is  mentioned  first;  of  the  midseason,  Sherwood  and  British  Wonder  are  men- 
tioned first,  and  of  the  late  sorts  the  variety  Perhaps  is  first  named.  Good  early 
varieties  of  bush  beans  were  the  Long  Yellow  Six  Weeks  and  the  Round  Yellow  Six 
Weeks,  these  2  varieties  being  among  the  most  prolific.  Sutton  Plentiful  was  of 
better  quality-  One  of  the  most  prolific  of  the  later  green  podded  varieties  was  the 
Canadian  Wonder.  Twelve  varieties  of  Mexican  beans  were  grown,  but  the  season 
proved  too  short  for  them.  Of  27  varieties  of  pole  beans  grown  only  7  reached 
maturity.  Most  of  the  Limas  tested  required  too  long  a  season  to  mature  at  the  sta- 
tii  in.     Horticultural  Lima  was  nearly  a  month  earlier  than  any  of  the  other  varieties. 

Extra  Early  Adams  sweet  corn  reached  maturity  in  84  days.  Of  38  varieties  of 
sweet  corn  tested  only  15  reached  maturity.  Special  attention  is  called  to  the  variety 
of  sweet  corn  Malakoff  imported  from  Russia  by  this  Department  through  Professor 
Hansen  in  1897.  This  is  a  small  very  early  variety  and  promising  on  account  of  its 
earliness  and  good  quality.     Details  of  the  tests  of  cabbages  are  omitted. 

Onion  culture,  E.  Garcia  {New  Mexico  Sta.  Bui.  ■'>.',  />/>.  32,  figs.  10). — Investiga- 
tions covering  the  results  of  different  cultural  methods,  tests  of  the  keeping  qualities 
of  varieties,  cost  of  onion  production,  and  tests  of  varieties  are  reported. 

In  the  culture  test  the  relative  merits  of  field  planting  and  transplanting  were 
compared.  Practically  all  the  onions  now  grown  in  the  Territory  are  from  seed 
sown  in  the  field.  This  method  is  not  entirely  satisfactory  because  of  the  tendency 
of  the  soils  to  run  together  and  pack  when  irrigated.  This  delays  germination  and 
usually  results  in  a  poor  stand.  Somewhat  better  results  are  secured  when  the  seed 
is  planted  on  the  sides  of  ridges  and  furrow  irrigation  practiced.  By  this  method 
care  must  be  taken  that  the  water  does  not  cover  the  seeds  on  the  ridges,  otherwise 
the  difficulty  of  germination  and  growth  will  be  as  great  as  when  grown  in  plats. 
In  field  culture  from  4  to  6  lbs.  of  seed  to  the  acre  is  required,  and  the  seed  is  sown 
about  1  in.  deep  and  irrigated  immediately  afterwards  to  start  germination.  The 
cost  of  thinning  onions  in  the  field  was  found  to  be  about  $41  per  acre. 

When  onions  are  grown  in  a  seed  lied  and  transplanted  to  the  field  it  requires  only 
:'■  to  4.5  lbs.  of  seed  per  acre.  The  field  is  best  prepared  at  transplanting  time.  It 
was  found  better  to  transplant  the  latter  part  of  February  or  fore  part  of  March, 
even  if  the  onions  were  only  half  as  large  as  a  lead  pencil,  than  to  wait  until  later  in 
the  season.  A  boy  can  drop  the  onions  for  about  3  planters.  A  good  planter  will 
set  5,000  plants  per  day.  With  hand  cultivation  the  rows  should  be  about  15  in. 
apart  and  the  onions  set  4  to  4.5  in.  distant  in  the  row,  but  with  horse  cultivation 
the  rows  should  be  about  30  in.  apart.  The  average  estimated  cost  for  transplanting 
during  3  years  has  been  $29.33  per  acre,  which  is  considerably  less  than  the  cost  of 
thinning  onions  in  the  field. 

As  soon  as  the  onions  are  set  in  the  field  they  are  irrigated,  and  this  is  followed  by 
a  second  irrigation  7  to  8  days  later.  From  then  on  irrigation  is  given  every  8  to  12 
days  with  cultivation  between  each  2  irrigations.  Light  and  frequent  irrigations  are 
preferred  to  heavy  irrigations  at  long  intervals.  Good  results  were  secured  when 
very  muddy  water  was  used  for  irrigating  purposes.  Hand  cultivation  is  considered 
preferable  to  horse  cultivation  since  twice  as  many  onions  can  be  grown  in  the  same 
area  with  practically  the  same  cost.    • 

The  yield  of  different  varieties  in  1003  without  fertilizers  was  at  the  rate  of  32,000 
lbs.  per  acre  for  Red  Victoria  and  29,000  lbs.  for  Prize  Taker.  In  1904  Gigantic 
Gibraltar  without  fertilizer  yielded  at  the  rate  of  31,250  11  is.  per  acre  and  with  sodium 
nitrate  at  the  rate  of  600  His.  per  acre  40,450  lbs.  per  acre.  The  cost  of  production 
varied  from  $107  per  acre  in  1902  to  $1 1 1.75  per  acre  in  1904  without  fertilizers. 
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Relative  to  varieties,  the  Red  Victoria  has  given  the  best  yields  of  any  varieties 
tested  on  unfertilized  soils.  It  is  a  medium  keeper.  The  Prize  Taker  and  Gigantic 
Gibraltar  also  yield  well  and  in  addition  are  good  keepers.  The  Gigantic  Gibraltar 
is  considered  preferable  to  the  other  two  mentioned.  The  Australian  Brown  proved 
especially  satisfactory  as  a  late-keeping  variety.  It  ripens  early  and  is  a  sure  crop- 
per, though  it  does  nut  yield  as  heavily  as  the  other  varieties  mentioned.  Neither 
insect  pests  nor  fungus  diseases  have  as  yel  been  observed  to  seriously  affect  onions 
at  the  station. 

The  author  found  that  if  onions  receive  a  check  in  growth  when  near  maturity 
and  then  start  into  a  second  growth,  as  the  result  of  irrigation  or  cultivation,  there 
is  a  tendency  for  the  bulbs  to  divide  into  2  or  more  parts,  which  injures  them  for 
commercial  or  keeping  purposes.  The  station  experiments  indicate  that  if  onions 
stop  growing  shortly  before  ripening  it  is  not  advisable  to  irrigate  them  after  that. 
The  bulbs  should  he  harvested,  even  though  they  are  somewhat  immature. 

A  table  is  given  showing  the  keeping  qualities  of  28  varieties  grown  in  L902  and  1903. 
The  best  keeping  varieties  Lost  less  in  weight  than  the  poor  keeping  kinds.  The  loss 
in  weight  is  not  from  decay,  hut  comes  from  evaporation,  scaling  off,  and  sprouting. 
Small  specimens  tended  to  keep  longer  than  larger  ones  of  the  same  variety.  The 
best  keeping  varieties  during  the  2  seasons  were  Australian  Brown,  American  Prize- 
Taker,  Australian  Yellow  Globe,  Extra  Early,Red,  Gigantic  Gibraltar,  Large  White 
Globe,  Philadelphia  Silver  Skin,  and  Round  Yellow  Danvers.  Brief  descriptions 
are  given  of  L".»  varieties. 

In  the  Rio  Grande  Valley  the  variety  which  has  long  been  grown  to  perfection  is 
the  El  Paso  onion,  which  is  of  the  Spanish  type.  Even  this  variety,  however,  is 
now  but  little  grown,  and  most  of  the  onions  consumed  in  the  Territory  are  imported 
from  California  or  elsewhere. 

A  Spanish  edition  of  this  bulletin  has  also  been  issued. 

Early  cantaloupes,  P.  K.  Blinn  (  Colorado  Sta.  Bvl.  95,  pp.  8,  ph. ..'). — A  discus- 
sion based  on  experience  at  the  station  of  such  factors  in  the  production  of  early 
cantaloupes  a-  seed,  soil,  cultivation,  irrigation,  etc.  Only  the  best  seed,  of  ideal 
type  and  quality,  having  early  tendencies,  should  lie  planted.  A  fertile  sandy  loam 
soil  in  an  ashy,  mellow  condition  gives  the  earliest  melons.  As  far  as  experiments  have 
gone  barnyard  manure  or  alfalfa  sod  give  better  results  than  commercial  fertilizers. 
"Alfalfa  soil  affords  ideal  soil  conditions  for  cantaloupes,  both  in  early  production  and 
in  securing  a  big  yield." 

( lenerallv.  cantaloupes  do  not  give  early  crops  after  beets,  but  if  the  land  is  not  too 
much  exhausted  very  satisfactory  late  crops  maybe  secured.  The  use  of  commer- 
cial fertilizers  in  or  under  the  hills  at  planting  time  has  been  found  extremely  haz- 
ardous, as  the  melon  plants  died  when  the  roots  came  in  contact  with  the  caustic 
elements  of  the  fertilizer.  It  is  considered  essential  that  growth  he  continuous  from 
start  to  finish. 

A  quick  germination  of  the  seed  with  rapid  development  of  large  cotyledons  is  a 
promise  of  early  crops.  Any  check  to  growth  is  likely  to  result  in  the  production  of 
melons  below  standard  size.  The  weather  records  at  Pocky  Ford  indicate  that  for  9 
seasons  out  of  15  killing  frosts  haveoccurred  the  latter  part  of  April  and  first  of  May. 
May  1  is  considered  plenty  early  to  plant  cantaloupe  seed. 

A  study  of  the  root  system  of  the  cantaloupe  shows  that  when  the  seed  germinates 
the  main  root  penetrates  almost  directly  down  from  the  seed.  Lateral  roots  arise 
from  this  main  root  about  the  time  the  fifth  leaf  appears  or  4  or  -r>  weeks  after  germi- 
nation. These  roots  seem  to  form  the  main  feeders  which  develop  the  plant,  for  the 
development  of  a  hill  of  melons  " is  practically  insignificant  until  it  feels  the  impulse 

of  this  larger  and  better  root  system.     The  questi f  early  cantaloupes  almost 

hinges  on  the  success  of  the  farmer  in  supplying  conditions  that  will  favor  early 
development  of  the  lateral  root  system." 
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The  seeds  should  not  he  planted  over  2  in.  deep.  Plenty  should  he  used  and  the 
plants  thinned  to  2  or  3  of  the  thriftiest  in  the  hill  by  pinching  or  cutting  off.  Pul- 
ling may  destroy  the  remaining  plants.  Hoeing  is  of  great  importance,  but  it 
should  be  shallow.  Lumps  should  be  removed  from  around  the  hill  and  fine,  moist, 
mellow  soil  hilled  up  around  the  plants.  This  helps  protect  them  from  wind  and 
insects  and  also  holds  the  moisture  well  up  on  the  stem  of  the  plant,  which  affords 
the  best  conditions  for  a  long  base  and  early  growth  of  the  main  root  system.  Cul- 
tivation in  the  middle  of  the  rows  may  be  deep  but  near  the  hills  should  be  shallow. 

Irrigation  water  should  be  applied  in  furrows  and  not  allowed  to  flood  the  ground. 
Just  enough  water  should  be  applied  for  an  even,  healthy  growth.  An  excess  of 
irrigation  during  July  is  likely  to  develop  vines  at  the  expense  of  early  fruit  and  also 
favors  the  development  of  rust. 

Successful  fruit  culture,  S.  T.  Maynard  (New  York:  Orange  Judd  Co.,  1905,  pp. 
XII+274,  figs.  133). — This  is  a  practical  treatise  on  the  culture  of  all  of  the  usual 
orchard  and  small  fruits,  including  cranberry,  blueberry,  and  subtropical  fruits,  with 
chapters  on  the  propagation  of  fruit  trees  and  plants,  culture  of  fruits  under  glass, 
insect  pests,  and  fungus  diseases.  The  work  is  somewhat  similar  in  plan  to  that 
issued  by  the  author  in  1885,  entitled  "The  Practical  Fruit  Grower." 

Fruit  culture  in  Bohemia,  H.  Fort  (Der  Obstbau  im  Tdtigkeitsgebiete  der  bohm. 
Sektion  des  Landeshulturrates  fur  das  Konigreich  Bohmen.  Prague:  Anton  Purkrabek, 
1904,  pp.  39,  pis.  4)- — An  account  of  the  historical  development  of  the  fruit  industry 
and  of  the  climatic  conditions  of  different  fruit  districts  of  Bohemia.  The  present 
status  of  orchard  fruit  production  in  Bohemia  with  statistics  of  production  and  a 
bibliography  of  58  papers  on  Bohemian  fruit  culture  are  given. 

Review  of  the  fruit  seasons  (Bien.  Rpt.  Cornr.  Hort.  California,  1903-4,  pp. 
53-75). — Statistics  are  given  of  the  shipment  of  fruits,  nuts,  and  dried  fruits  produced 
in  California  in  the  years  1903  and  1904.  Tables  are  also  given  of  the  number  (if 
fruit  trees  growing  in  California  in  the  spring  of  1904  in  each  of  the  different  counties. 

Fruit  culture  in  Scotland,  J.  M.  Hodge  (Trans.  Highland  and  Agr.  Soc.  Scot- 
land, 5.  ser.,  17  (1905),  pp.  96-102). — Statistics  are  given  on  the  fruit  production  of 
Scotland. 

Biennial  Report  of  Missouri  State  Fruit  Experiment  Station  (Missouri  Fruit 
Sta.  Rpt.  1903-4,  pp.  12,  pis.  12). — This  report  is  made  up  essentially  of  an  account, 
by  the  manager  of  the  State  Fruit  Experiment  Station  at  Mountain  Grove,  of  the 
work  which  is  being  carried  on  at  the  station  in  the  culture  of  different  fruits  with  a 
list  of  the  publications  issued  during  the  year  and  a  financial  statement. 

In  the  variety-testing  orchards  there  are  at  present  468  varieties  of  apples,  317  of 
peaches,  94  of  plums,  05  of  pears,  151  of  grapes,  and  150  of  strawberries.  Three  trees 
of  each  variety  of  fruit  are  grown.  In  addition  there  is  an  orchard  of  895  seedling 
apple  trees  and  175  seedling  peach  trees.  Plates  are  given  showing  the  development 
of  the  orchard  at  the  station  for  each  of  the  years  1899  to  1904. 

Foreign  markets  for  American  fruits  (  U.  S.  Dept.  Com.  and  Labor,  Spec.  Con-, 
sular  Rpts.,  32  (1904),  pp.  218). — This  is  a  compilation  of  the  replies  received  from 
United  States  consuls  in  the  different  cities  of  the  world  relative  to  American  fruits 
sold  in  such  cities. 

Information  is  given  as  to  the  methods  followed  in  the  different  cities  in  purchas- 
ing American  fruits,  that  is,  whether  purchases  are  made  direct  or  through  commis- 
sion houses  in  New  York  or  at  foreign  ports,  terms  of  payment,  whether  deliveries 
of  American  fruits  are  made  with  satisfactory  promptness,  and  whether  there  are 
any  objections  to  present  methods  of  packing,  with  suggestions  on  how  the  trade 
might  be  increased. 

In  addition,  statistics  are  given  on  the  fruit  trade  of  the  United  States,  the  United 
Kingdom,  Germany,  France,  and  the  Dominion  of  Canada  as  to  imports,  exports, 
and  reexports. 
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Marketing-  California  fruits  in  Europe  (Bien.  Rpi.  Comr.  Hort.  California, 
1903-4,  pp.  146-151). — This  account  is  made  up  of  reports  of  a  number  of  European 
consuls  on  the  use  of  California  fruit  in  different  sections  of  Europe. 

An  experimental  shipment  of  fruit  to  Winnipeg,  J.  B.  Reynolds  [Ontario 
Agr.  Col.  and  Expt.  Farm  Bui.  139,  pp.  24,  figs.  10). — An  account  of  tins  shipment 
has  been  abstracted  from  another  source  (  E.  S.  R.,  b>,  p.  876). 

The  apple  in  California.  F.  Femmons  (  Bien.  Rpt.  ''mm-.  Hurt.  California,  1903-4, 
))}).  136-145). — An  account  of  apple  culture  in  t lie  different  sections  of  California, 
with  descriptions  of  varieties  which  give  the  best  results  in  different  sections. 

Apple  growing  in  Indiana,  J.  Troop  (Indiana  Sta.  Bui.  102,  pp.  223-254,  figs. 
10). — Popular  directions  are  given  for  the  culture  of  apples  in  Indiana,  including 
spraying. 

Experiments  at  the  station  in  root-pruning  trees  show  that  trees  root-pruned 
according  to  the  Stringfellow  method  and  planted  in  the  fall  have  made  a  better  root 
system  and  have  produced  from  one-fourth  to  one-third  more  growth  of  top  during 
the  first  season  than  trees  planted  in  the  usual  way.  In  studying  the  reciprocal 
influence  of  stock  and  scion  no  difference  either  in  size,  color,  or  flavor  could  be 
detected  as  a  result  of  this  practice  when  scions  of  the  Yellow  Transparent  apple 
were  inserted  into  the  branches  of  the  Wild  Crab.  This  work  has  been  noted  pre- 
viously (  E.  S.  I:..  16,  p.  772). 

Apple  production  in  "Virginia,  W.  B.  Alwood  (  Virginia  Sta.  Bui.  151,  pp.  37-58, 
maps  3). — Statistics  are  given  of  the  production  of  apples  in  each  of  the  counties  of 
Virginia  for  each  of  the  years  1899  to  1903,  inclusive,  and  also  of  the  shipment  of 
apples  from  the  principal  stations  along  each  of  the  different  lines  of  railroad  within 
the  State  in  1901  and  1908,  and  indications  made  as  to  the  destination  of  the  ship- 
ment. 

During  the  5  years  covered  by  the  statistical  data  Frederick  County  has  stood 
first  in  total  production.  In  the  Piedmont  section  Albemarle  County  leads.  This 
bulletin  has  been  compiled  through  cooperation  with  the  station  agents  along  the 
different  lines  of  railroad,  who  have  reported  to  the  author  monthly.  An  earlier 
bulletin,  containing  similar  data,  has  been  published  by  the  station  (E.  S.  R.,  12, 
p.  445). 

The  Fall  Beauty,  a  new  apple  originating  in  Kentucky,  H.  Carman 
(Kentucky  Sta.  Bui.  116,  pp.  82-84,  pis.  ■■-)■ — An  historical  and  descriptive  account  is 
given  of  an  apple  grown  in  the  orchard  of  <  >.  Piper,  of  Clinton,  Hickman  County,  Ky., 
and  named  by  him  the  Fall  Beauty.  The  description  is  accompanied  by  plate  illus- 
trations of  the  fruit. 

The  apples  submitted  for  examination  weighed  nearly  one-half  pound  each  and 
varied  from  2.72  in.  to  3.44  in.  in  diameter.  The  fruit  ripens  in  September  and  is  a 
good  cooking  as  well  as  good  dessert  apple.  The  color  is  a  deep  purplish  red,  some- 
times striped  with  yellow  and  ocher-yellow  dots.  The  flesh  is  white  at  first,  becom- 
ing creamy  when  thoroughly  ripe.  The  history  of  the  apple  shows  it  to  be  of  rather 
uncertain  origin. 

Value  of  pollination  in  the  culture  of  the  apple,  and  some  of  the  reasons 
why  flowers  do  not  set,  A.  N.  Juon  (Bien.  Rpt.  <'<imr.  Hort.  California,  190-3-4,  pp. 
212-217,  figs.  4). — The  mixing  of  varieties  in  the  orchard  is  urged  by  the  author  not 
only  because  many  sorts  are  self-sterile,  but  because  the  fruit  thus  produced  is  larger 
and  better.  He  suggests  that  in  orchard  planting  the  varieties  lie  alternated  in  the 
rows  both  ways.  By  this  method  the  varieties  will  row  on  the  angle  so  that  the 
picking  of  the  fruit  in  separate  varieties  is  not  interfered  with. 

Pruning  the  apple  orchard,  L.  B.  Judson  (Idaho  Sta.  Bui.  4?,  pp.  36,  figs.  19). — 
Popular  directions  based  to  a  large  extent  on  experiments  at  the  station  are  given  for 
the  pruning  of  apple  trees  with  numerous  explanatory  illustrations.  A  critical  dis- 
cussion is  given  of  various  shears,  saws,  etc.,  used  for  pruning  purposes. 
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It  is  believed  that  the  effect  of  annual  winter  pruning  is  to  give  the  tree  a  tendency 
to  produce  wood  rather  than  fruit,  while  the  effect  of  summer  pruning  is  to  produce 
fruit.  Summer  pruning,  however,  is  seldom  practiced  because  of  the  rush  of  other 
work  at  that  time.  It  is  believed  to  be  out  of  the  question  for  large  orchards. 
Pruning  to  an  open-centered  vase  or  goblet  form  is  recommended.  Illustrations  are 
given  showing  the  effect  of  pruning  shoots  back  to  stubs  on  the  inside  of  the  tree  at 
different  times  during  the  year.  When  the  shoots  were  pruned  back  in  winter  to 
2  or  3  buds,  these  buds  the  following  spring  developed  into  other  shoots,  makingthe 
trees  more  dense  than  ever. 

The  results  were  about  the  same  when  the  trees  were  pruned  in  May.  When  the 
trees  were  pruned  in  August,  however,  there  was  a  tendency  on  the  part  of  the  stubs 
left  to  form  fruit  buds  instead  of  developing  into  shoots.  The  author  states  in  this 
connection  that  "  if  the  tree  is  shy  in  bearing  and  makes  a  rank  growth  of  wood,  it 
should  be  pruned  heavily  in  midsummer." 

Top  grafting  nursery  apple  trees,  C.  P.  Close  (  Delaware  Sta.  Bui.  69,  pp.  7,  8, 
figs.  ..'). — An  account  is  given  of  top  grafting  nursery  trees. 

It  was  desired  to  start  an  apple  orchard  of  summer  varieties.  As  a  fine  lot  of 
Northwestern  Greening  trees  could  be  obtained  at  a  reasonable  price  it  was  decided 
to  top  graft  these  with  summer  varieties  before  planting.  In  this  work  from  3  to  6 
of  the  strongest  best  arranged  limbs  were  pruned  back  to  stubs  2  to  3  in.  long  and 
these  stubs  whip  grafted  with  scions  of  July  and  Williams.  All  other  branches  on 
the  trees  were  removed.  The  grafts  were  wound  with  waxed  cord  and  painted  over 
with  liquid  grafting  wax,  including  the  end  of  the  scions  so  that  all  cut  surfaces  were 
covered.  The  loots  of  the  trees  were  pruned  back  to  .'!  or  4  in.  in  length  just  before 
the  grafting  was  done  and  set  in  the  orchard  as  soon  as  grafted. 

About  90  per  cent  of  the  grafts  made  good  unions  and  grew  well  throughout  the 
season.  Where  a  scion  failed  to  live,  a  shoot  was  usually  pushed  out  on  the  spur  and 
this  was  budded  to  the  desired  variety.  The  author  believes  that  this  method  of  top 
grafting. nursery  stock  may  be  of  special  value  when  trees  of  the  desired  varieties  can 
not  be  obtained  or  are  weak  growers  with  tender  trunks. 

It  is  suggested,  also,  that  the  surplus  of  strong  healthy  trees  which  nurserymen 
sometimes  accumulate  might  profitably  be  handled  in  this  way  instead  of  being 
burned.  These  trees  could  be  sold  at  a  moderate  price  and  a  fruitgrower  could  graft 
them  to  any  variety  he  desired. 

The  composition  of  cider  as  determined  by  dominant  fermentation  with 
pure  yeasts,  W.  B.  Alwood,  R.  J.  Davidson,  and  W.  A.  P.  Moncure  (  Virginia  Sta. 
Bui.  150,  pp.  S3). — The  experiments  recorded  in  this  bulletin  were  carried  out  in 
cooperation  with  the  Bureau  of  Chemistry  of  this  Department  and  have  been 
previously  noted  (E.  S.  R.,  16,  p.  668). 

The  peach  industry  in  south  Missouri,  P.  Evans  (Missouri  Fruit  Sta.  Huh  12, 
pp.  14,  pis.  S). — An  account  is  given  of  the  development  and  present  status  of  the 
peach  industry  in  south  .Missouri,  with  suggestions  on  (he  location  of  orchards  in 
those  regions,  the  varieties  to  plant,  and  the  planting,  care,  and  cultivation  of  the 
peach  orchard. 

The  localities  which  at  present  appeal'  to  be  particularly  adapted  to  peach  growing 
lie,  one  in  the  southeastern  part  of  the  State,  comprising  limited  areas  in  Howell, 
Oregon,  Shannon,  Carter,  and  Ripley  counties,  and  another  in  the  extreme  south- 
western part,  including  small  portions  of  Newton,  McDonald,  Lawrence,  and  Barry 
minifies.  Southern  Missouri  seems  to  be  well  adapted  to  peach  growing,  since 
gn  iwers  are  able  to  market  their  fruit  just  after  the  southern  crop  matu res  and  1  >efore 
the  northern  crop  comes  on  the  market,  the  only  rivals  at  this  time  being  the  peaches 
from  Delaware  and  Oklahoma.  Most  of  the  fruit  in  southern  Missouri  is  sent  to 
eastern  and  northern  markets. 
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The  Elberta  is  the  chief  commercial  variety  grown  in  the  section.  Varieties  matur- 
ing earlier  than  the  Elberta  are  not  profitable  except  for  home  trade.  A  number  of 
other  varieties,  however,  do  well  in  southern  Missouri.  For  the  home  orchard  the 
following  varieties  mentioned  in  the  order  named  may  be  grown:  Mountain  Rose, 
Reeves,  Reynolds.  Early  Crawford,  Gold  Dust,  Salway,  Heath  Cling,  and  Piquet 
Late.  Good  varieties  of  peaches  for  commercial  purposes  must  be  freestones  with 
yellow  meat,  red  blush,  and  medium  and  even  in  size  in-  order  to  make  a  uniform, 
neat,  and  attractive  package. 

Among  the  better  sorts  for  this  purpose  Mountain  Rose,  Reynolds,  Elberta,  Sal- 
way,  and  Piquet  Late  are  mentioned.  Among  the  new  varieties  which  are  believed 
to  be  desirable  for  southern  Missouri  conditions  Reynolds  and  one  or  two  seedlings 
are  mentioned.  The  illustrations  show  different  varieties  of  peaches,  different 
methods  of  cultivating  orchards,  and  orchards  grown  on  very  stony  land. 

The  plum  in  Georgia,  II.  N.  Staenes  (Georgia  Sta.  Bui.  67,  pp.  237-285,  pis.  4. 
figs.  63). — An  account  of  the  culture  of  European  and  native  plums  in  Georgia, 
with  descriptions  of  the  insects  and  diseases  affecting  these  plums  and  remedies  for 
their  control,  descriptions  of  a  large  number  of  varieties  that  have  been  grown  at 
the  station,  and  tallies  showing  the  dates  of  blooming  and  fruiting,  period  of 
ripening,  etc. 

Georgia  contains  about  900,000  plum  trees,  the  larger  proportion  of  wThich  are 
located  in  the  counties  of  Telfair,  Houston,  and  Macon.  The  lack  of  a  market  and 
of  suitable  varieties  has  thus  far  limited  the  culture  of  plums  within  the  State. 
None  of  the  European  varieties  of  plums  succeed  in  Georgia  and  only  a  few  of  the 
native  American  varieties.  The  soil  required  is  similar  to  that  required  for  the 
peach,  except  that  it  must  be  of  better  grade.  Marianna  and  peach  stock  have  been 
found  equally  satisfactory  as  stocks  for  propagating  such  varieties  as  succeed  within 
the  State. 

In  setting  out  trees  the  roots  may  be  pruned  back  to  about  5  in.  in  length.  The 
distribution  of  about  3  lbs.  of  cotton-seed  meal  broadcast  about  each  tree  over  a  cir- 
cular area  of  some  ti  or  7  ft.  in  diameter  is  recommended  at  the  time  the  tree  is  set 
out.  The  second  year  in  the  orchard  a  cotton-seed  formula  analyzing  2  to  3  per  cent 
nitrogen,  S  per  cent  phosphoric  acid,  and  2  per  cent  potash,  and  applied  at  the  rate 
of  4  lbs.  per  tree  is  considered  sufficient.  The  third  year  each  tree  should  receive 
3  lbs.  of  acid  phosphate,  1  lb.  of  muriate  of  potash,  and  1  lb.  of  cotton-seed  meal. 

Of  all  the  American  plums  grown  at  the  station  the  variety  Hanson  is  the  only 
one  that  has  proved  satisfactory.  With  this  variety  Smith  is  recommended  as  a 
pollinator.  The  best  of  the  native  plums,  however,  for  the  State  and  the  only 
plums,  with  the  exception  of  the  Japanese,  which  the  author  considers  worthy  of 
commercial  culture  in  Georgia,  belong  to  the  Hortulana  group.  Of  these  Clifford 
and  Wilder  are  the  most  valuable.  The  Clifford  variety,  on  account  of  its  self- 
sterility,  should  be  planted  in  company  with  Munson,  and  the  Wilder  with  Milton 
for  pollinating  purposes.     The  Clifford  ripens  about  a  month  before  the  Wilder. 

The  proportion  in  which  the  varieties  should  be  used  as  pollinators  in  the  orchard 
has  not  been  determined,  but  in  the  author's  opinion  should  not  be  less  than  1  in  10 
and  in  localities  where  few  bees  are  kept  the  proportion  might  be  increased  to  1  in 
7  or  even  1  in  5  trees.  The  order  of  maturing  of  60  varieties  grown  at  the  station 
is  given  in  tabular  form  and  these  varieties  are  described  with  numerous  illustrations. 

Strawberries  at  Troupe  Station,  E.  C.  Green  (  Texas  Shi.  Bui.  72,  pp.  15,  fig.  1). — 
An  account  of  variety  and  shipping  tests  of  strawberries  grown  at  the  Troupe  Sub- 
station in  East  Texas. 

The  author  states  that  while  some  communities  grow  and  ship  strawberries  in  car- 
loads, in  other  communities  the  fruit  is  scarcely  grown  at  all.  It  is  believed,  how- 
ever, that  the  fruit  can  be  grown  anywhere  in  East  Texas  with  less  expense  and 
greater  profit  than  can  tomatoes.     At  the  substation  51  varieties  of  strawberries  were 
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tested  during  the  season  of  1902-3.  The  variety  plats  were  small,  the  whole  num- 
ber occupying  only  one-fifth  of  an  acre.  From  this  area,  however,  the  yield  was  at 
the  rate  of  204  24-qt.  crates  per  acre. 

A  table  is  given  showing  the  percentage  of  perfect  stand  and  the  total  yield  in 
quarts  of  each  variety,  date  of  lirst  picking,  and  period  of  greatest  production. 
Brief  descriptive  notes  are  also  given  of  the  different  varieties.  Varieties  of  proven 
value  in  the  district  for  distant  market  are  Excelsior  and  Lady  Thompson  for  early, 
and  Aroma  and  Haverland  for  midseason.  The  variety  Klondyke  is  another  early 
variety  which  promises  much  for  distant  markets.  Barton  Eclipse  is  promising  as  a 
late  market  variety.  For  the  home  table  Johnson  Early  and  Darling  are  good  early 
varieties  and  Haverland,  Aroma,  and  Wm.  Belt  are  good  medium  to  late  varieties. 

In  the  shipping  testa  number  of  varieties  were  shipped  by  express  to  points  in 
Missouri.  '"The  berries  were  jacked  early  in  the  morning,  boxed  and  crated  as 
though  for  home  market,  no  attempt  being  made  to  pick  with  special  reference  to 
long  shipment."  Part  of  the  fruit  was  sent  on  a  fast  morning  train  and  the  remainder 
held  at  the  packing  shed  and  sent  by  the  night  express.  In  one  shipment  13  varie- 
ties were  sent  and  in  the  other  8  varieties.  The  results  are  tabulated  fi  >r  each  variety 
as  regards  general  appearance,  percentage  of  decay,  and  quality  of  fruit.  They  indi- 
cate that  Haverland  is  a  first-class  shipper  and  that  Aroma,  Barton  Eclipse,  and 
Mexican  are  satisfactory. 

The  bulletin  is  concluded  with  brief  popular  directions  for  the  culture  of  straw- 
berries in  the  district. 

The  symbiosis  of  grape  species  in  grafting;  an  experiment  for  the  solution 
of  the  question  of  the  existence  of  graft-hybrids,  W.  Voss  I  Landw.  Jakrb.,  33 
(1904),  No.  6,  pp.  961-996,  pis.  .',  figs.  6). — A  comprehensive  review  is  given  of  the 
graft-hybrids  which  have  been  reported  by  different  authors  with  a  critical  examina- 
tion of  the  same  and  an  account  of  some  experiments  by  the  author  to  determine 
with  species  of  grapes  whether  hybrid  characters  develop  in  tissue  formed  only  after 
the  union  and  whether  the  cells  which  bring  about  the  union  are'of  a  hybrid 
character. 

After  considering  the  whole  question  from  the  standpoint  of  reserve  material, 
coloring  material,  bouquet,  geotropism,  method  of  leaf  unfolding,  pubescence,  outer 
form  of  the  leaf,  and  susceptibility  to  attacks  from  parasites,  the  conclusion  is  drawn 
that  graft-hybrids  from  the  standpoint  in  which  the  subject  was  considered  do  not 
occur.     A  bibliography  of  56  papers  on  the  subject  is  included. 

Smith's  chrysanthemum  manual,  E.  P.  Smith  i  Adrian,  Midi.:  Nathan  Smith  <v 
Son,  1904,  ]>]>■  78,  figs.  19). — A  popular  account  of  the  history,  methods  of  propaga- 
tion, cultivation,  and  training  of  chrysanthemums,  special  attention  being  given  to 
the  production  i  >f  exhibition  blooms. 

The  book  of  the  lily,  W.  ( roiiDRTNG  I  London  and  New  York:  John  Lour,  1905,  pp. 
X  ^  98,  ph.  18). — A  synopsis  is  given  of  the  genus  Lilium  and  descriptive  and  cul- 
tural notes  of  species  and  varieties  with  full  directions  for  the  culture  of  lilies  and 
their  uses  under  different  conditions.  This  is  Volume  17  of  the  series  of  Handbooks 
of  Practical  (hardening,  edited  by  H.  Roberts. 

A  manual  on  the  propagation  and  cultivation  of  the  peony,  ('.  S.  Harrison 

York,  N>J>r.:  Author  [1904],  pp.  64,  pis.  16). — A  popular  account  of  the  culture  of 
this  flower  with  descriptions  of  a  large  number  of  varieties.  Letters  from  8.  A.  Bed- 
ford, Manitoba,  and  X.  E.  Hansen,  South  Dakota,  are  quoted,  which  show  the  hardi- 
ness of  this  flower  in  those  regions. 

The  school  garden,  L.  C.  Corbett  (U.  S.  Dept.  Ayr.,  Farmers'  /»'»/.  SIS, pp.  40, 
figs.  S3). — Suggestions  for  Held  and  laboratory  experimental  garden  work,  which 
may  be  undertaken  in  country  and  city  schools,  are  given  in  considerable  detail, 
with  numerous  illustrations.  Special  attention  is  given  to  different  methods  of  plant 
propagation,  soils,  and  the  laying  out  and  planting  of  school  grounds  and  gardens. 
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Forestry.  A.   Schwappach,  trans,  by  F.  -  don:  J.  M.  Dent  d:  • 

pp.  158,  J        '      --  .'  translation  of  Schwappach'e  -  .  in  which 

all  mart'  v  k*-al  application  any  is  omitted  an-:        - 

relax-  .  :.  planting  fungi,  and  forest  management 

have  been 

The  diiferer.-  resented  are  a  historical  sketch  of  the  developmer" 

try.  forest  statist     -  si  aces,  e  forest    tliza- 

tion.   forest  managemei-  nance,  and  fores)  :nics.     Ti  ".hile 

greatly  condensed,  will  he  fo-:  as  the  principal  features  relating  to  for  - 

and  forest  management. 

Forestry  investigations.  W.  nd  C.  W.  Wah  -     .  Bui.  1-58,  pp. 

--  "ion  in  Ohio  has  taken  up  the  sub; 
estry  inv—    gal       -   and  in  the  present  bulletin  an  account  is  g 
suitable  f«"T  planting  -  -  cultural-    ..  -  and  financial 

possibilit-  -  at  the  investigations  of  the  station  will  be  confined 

he  proble       presenl  :iletin.     Among  the 

-  suitable  for  these  pnip  -  -  sage  orange,  mulberry,  black  or 

and  hardy  catalpa.     A  number  of  plantations  of  locust  and  catalpa  are  described  in 
which  the  peculiar:*    sofgi      I         thi       fferente  -         -     -vd. 

In  one  plantation  of  lo     -  is  injury  has  been  experienced  by  art 

the  locust  tree  ond  plantation  where  the  trees  g  :nore 

and  planted  on  richer  s«->il.  bo  that  rapid,  healthy  growth  was  secured,  there 
was  very  little  injury  nob 

E    jgestions  are  given  for  growing  the  different  species  enumera*  in  which 

descriptions  are  given  of  the  methods  of  handling  the  seed  and  seedlings,  cultiv 
of  the  trees,  distance  of  planting,  and  subsequent  treat- 
In  estimating  the  returns,  the  authors  claim  that,  based  upon  $  g         -  :  ~om  21  to 
-    Id,  the  annual  return  for  the  hardy  catalpa  is  ontheaverag     i        0  per 
acre.     This  does  not  include  the  first  cost,  rent  of  land,  or  in* 
ment.     A  single  estimate  made  of  a  locust  grove  IS  -  -         -  -      -  -       _  -  wth 

has  been  more  rapid  and  the  value  of  the  production  has  been  at  the  rate  of  $17.98 
per  acre  annually  for  the  entire  per 

Fourth  annual  report  of  the  State  board  of  forestry.  W.  H.  Freeman  [Anu. 

Stat  . — A  report  is  made  of  the 

operations  carried  on  at  the  forest  reservation    and  experiment  station  in  Clark 

County.  Ind.,  in  which  an  account  is  given  of  the  me:        -        "rearing  and  planting 

seed-  *  Ian  ting,  improvements,  etc. 

Pure  and  mixed  plant:  g  ade  of  black  walnut,  chestnut,  shellbark  hici-: 

and  white  oak.  as  well  as  a  tier  species,  in  all  about  100  acres  being  planted. 

In  the  forest,  which   si  ~  :he  management  of  the  State  board,  t_ 

cultivating  has  been  begun,  and  about  80  acres  was  gone  over  during  the  summer. 
All  inferior  trees  and  worthl— -   -  -  were  cut  out  and  the  trees  which  were  left 

ing  were  pru:-  -  -ure  the  best  development.     There  remain  about 

acres  uncult:  _  th   about  400  acres  which  will  have  to  be 

replanted. 

Eetii        -  -    en  as  to  the  probable  expenditures  required  to  put  in  condition 

and  protect  the  3  ton.     There!:.:       -  restry  to  lumbermen  and 

the  perpetuation  and  management  of  the  farm  woodlot  are  discussed,  after  which 
:nts  are  gi  -*  plantati- ::.  --s  and  a  catalpa  planting 

of  about  20,000  bees.      The  black  locust  planting  was    made  of  seedling  trees  1 
year  old.     Thes^  were  rapidly  planted  by  thrust:.-  into  the  ground  and  into 

the  hole  the  roots  of  the  young  seedling  were  thrust  and  the  ground  pressed  about 
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them.  At  the  end  of  the  second  season's  growth  the  trees  are  said  to  have  averaged 
10  ft.  in  height. 

The  planting  of  catalpas  was  made  in  Marshall  County  on  land  valued  at  S100  to 
$125  per  acre  for  agricultural  purposes.  The  beginning  of  the  plantation  was  made 
in  1902  and  continued  in  1903  and  1904,  the  hardy  catalpa  being  used.  The  older 
trees  have  been  cut  back  to  stumpa  so  as  to  secure  a  single  straight  shoot,  and  this 
method  is  recommended  by  the  writer  for  the  handling  of  catalpa  for  timber 
production. 

The  report  concludes  with  articles  on  The  Relation  of  Forests  to  Stream  Flow,  by 
J.  W.  Tourney,  and  Recent  Progress  in  Timber  Preservation,  by  H.  von  Schrenk, 
reprinted  from  C.  S.  Department  of  Agriculture  Yearbook  for  1903  (E.  S.  R.,  16,  pp. 
163,  166). 

Forest  conditions  in  the  Little  Belt  Mountains  Forest  Reserve,  J.  B.  Lei- 
berg  i  U.  S.  Geol.  Survey  Professional  Paper  No.  30,  ?>/<.  7-''.  m<n<  l,  dam.  1). — The 
location  and  extent  of  the  Little  Belt  Mountains  Forest  Reserve  are  described.  This 
reserve  is  situated  in  southern  Montana  and  embraces  501,120  acres  of  forested, 
wooded,  and  nontimbered  lands.  A  comparatively  large  area  of  this  tract  has  been 
badly  burned,  more  than  one-fifth  of  the  total  area  being  so  reported. 

The  topography  of  the  region  is  described,  and  the  timber  species  are  mostly  the 
lodgepole  pine,  red  fir,  and  Engelmann  spruce,  these  .'!  species  furnishing  more  than 
90  per  cent  of  the  forest  trees.  Notes  are  given  on  the  distribution,  age,  and  rate  of 
growth  of  the  trees,  and  figures  presented  which  show  the  volume  of  mill  timber  in 
the  reserve  to  he  approximately  250,000,000  ft.  B.  M.,  while  there  is  411,810,000 
cu.  ft.  additional  of  pole  and  fuel  timber. 

Forest  conditions  in  the  Lincoln  Forest  Reserve,  F.  <  i.  Plummek  and  M.  <  i. 
Gowsell  !  U.  S.  Geol.  Survey  Professional  Paper  No.  33,  pp.  47,  pis.  9,  map  l,dgms.  £). — 
A  description  is  given  showing  the  location  and  boundaries  of  the  Lincoln  Forest 
Reserve  in  New  Mexico,  after  which  its  topography  is  discussed  and  the  distribution 
of  timber  and  foresl  /.ones  described.  The  principal  species  are:  yellow  pine,  which 
furnishes  about  ill  per  cent  of  the  entire  forest  stand,  followed  by  red  fir,  white  fir, 
Engelmann  spruce,  and  Mexican  white  pine.  Notes  are  also  given  on  a  number  of 
species  of  deciduous  trees.  Statements  are  given  regarding  the  agricultural  and 
grazing  lamb  embraced  within  the  reserve,  and  detailed  descriptions  of  the  different 
townships. 

Forestry  in  California  (Forestry  and  Irrig.,  11  (1905),  No.  2,  pp:  84>  85). — A 
description  is  given  of  the  extent  of  the  forest  areas  of  California,  about  one-third  of 
the  entire  wooded  area  being  now  embraced  in  the  Federal  forest  reserves.  For  the 
remaining  forest  area,  amounting  to  some  20,000,000  acres,  the  State  has,  through 
cooperation  with  the  Bureau  of  Forestry  of  this  Department,  worked  out  a  system 
of  forest  management,  which  is  briefly  described. 

Studies  have  been  made  of  the  different  types  of  timberland,  and  attempts  are 
being  made  to  secure  protection  from  fire.  The  results  of  some  of  the  studies  are 
briefly  given. 

investigations  with  chaparral  have  already  shown  that  it  encroaches  upon  and 
spreads  over  the  open  country  in  California  and  makes  a  satisfactory  watershed  cover 
wherever  it  occurs.  Its  composition  varies  with  the  elevation,  previous  damage  by 
fire,  etc. 

The  natural  reproduction  of  forest  trees  has  been  investigated  and  the  value  of 
such  studies  is  pointed  out. 

Practicability  of  forest  planting  in  California,  E.  A.  Sterlinc;  (  Water  mid 
Forest,  5  (1905),  No.  /,  pp.  1-3,  figs.  ..'). — The  necessity  of  timber  planting  for  the 
protection  of  irrigation  interests  as  well  as  for  the  production  of  a  future  timber 
supply  is  pointed  out.  Forest  planting  is  recommended  on  barren  or  brush-covered 
areas  which  have  never  supported  a  forest  growth  as  well  as  over  those  areas  which 
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have  been  lumbered  or  denuded  by  fire.  A  third  type  of  deforested  areas  which 
should  be  protected  is  that  along  the  margin  of  timber  belts  where  excessive  grazing, 
brush,  fire,  or  other  agents  have  prevented  the  natural  reforestation  of  the  species. 
The  tendency  of  the  California  forests  to  reproduce  themselves  is  said  to  be  remark- 
able, and  in  many  cases  fire  protection  alone,  at  leasl  on  areas  recently  lumbered, 
will  insure  a  good  growth  of  young  forest  trees. 

Timber  cutting  in  Minnesota  (Forestry  and  Irrig.,  11  (1905),  No.  ?,  pp.  98-94, 
figs.  :  .  -Under  the  law  providing  for  the  Minnesota  National  Foresl  Reserve  95  per 
cenl  of  tin-  pine  timber  was  to  be  cut  under  regulations  approved  by  the  Bureau  of 
Forestry.  Of  an  area  of  225,000  acres,  105,000  have  already  been  selected  by  the  Gov- 
ernment for  cutting,  and  the  operations  already  carried  on  are  described. 

One  of  the  important  results  of  the  previous  id  to  be  the  practical 

demonstration  thai  it  is  most  effective  and  economical  to  pile  and  burn  the  brush  and 
deHbris  as  fast  as  the  logging  proceeds.     When  the  burning  can   no1   be  immediately 
done  the  brush  should  be  kept  compactly  piled  and  burned  at  a  time  when  th< 
no  danger  of  the  tire  getting  beyond  control. 

The  forestry  problem  of  Michigan,  J.  II.  Bissell  i  Rpt.  Michigan  Acad.  Sci.,  6 
(1904),  pp.  40-46).  A  description  is  given  of  the  Eorestry  operations  in  Michigan, 
the  extent  of  the  lumbering  industry  being  shown.  It  is  claimed  that  the  value  of 
pine  and  hard-wood  lumber  cut  in  the  State  amounted  to  $2,649, 175, 000.  In  addi- 
tion to  this  enormous  amount,  over  $859,000,000  worth  of  pine  and  hard  wood  is 
estimated  to  have  been  destroyed  by  fire  and  other  agents. 

The  statistics  show  that  a  large  portion  of  the  State  is  unsettled  and  unimproved 
ainl  is  best  adapted  to  the  growth  of  timber.  In  order  to  secure  the  reforesting  of 
the  lands  the  authoi  recommends  the  repeal  of  all  existing  land  laws,  the  acquire- 
ment by  the  State  of  all  pine  stump  lands,  the  enactment  of  new  land  lawn  permitting 
no  sale  of  public  lands  excepl  to  actual  homesteaders,  and  the  reclamation  of  State 
lands  by  replanting  and  thoroughly  protecting  the  growing  forests.  In  addition  the 
author  suggests  a  policj  of  taxation  which  would  encourage  private  owners  to  retain 
and  impro\e  forest  holdin 

Forestry  plantations  in  Michig-an,  E.  E.  Boon:  (Rpt.  Michigan  Acad.  Sri..  <; 
(1904),  pp.  51-53). — The  author  describes  atsome  length  21  plantations  located  in 
18  counties  of  the  State.  These  include  not  only  the  plantations  which  have  been 
artificially  made,  but  also  those  which  are  being  managed  with  a  view  to  securing  a 
future  crop. 

The  largest  of  the  plantation-  described  covers  30  acre-,  and  is  devoted  to  Norway 
and  Douglas  spruce  and  white,  Norway,  and  Scotch  pine,  about  32,000  trees  being 
planted  on  this  area.  The  other  plantations  are  briefly  described,  and  an  account 
is  given  of  plantings  made  on  the  campus  of  the  agricultural  college  at  Lansing  in 
1875.  These  plantings  included  a  large  range  of  specie-,  and  at  the  present  time 
there  are  said  to  be  about  1,200  living  tree-,  the  largest  and  host  of  which  are  chestnut, 
locust,  European  larch,  white  pine,  white  oak,  and  basswood. 

The  plans  of  the  forestry  department  of  the  college  for  future  planting  are  briefly 
outlined. 

The  treatment  and  the  economic  possibilities  of  the  farm  woodlot  of 
southern  Michigan,  0.  A.  Davis  (Rpt.  Michigan  Acad.  Sri,  r,  (1904),  pp.  54-64). — 
The  author  describes  the  extent  of  farm  woodlots  in  Michigan,  and  from  his  obser- 
vations in  various  parts  of  the  State  is  led  to  the  conclusion  that  in  general  the 
woodlots  are  carrying  only  about  half  the  number  of  tree-  to  the  acre  that  they 
should  contain.  The  value  of  various  trees  for  planting  is  pointed  out,  and  notes 
are  given  on  the  formation  of  woodlots  in  different  kinds  of  soil.  There  are  said  to 
be  in  many  portions  of  the  state  considerable  areas  of  land  which  produce  hut  a 
small  revenue,  and   these  the  author  urges  should  lie  planted  to  timber. 
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Transvaal  forest  report,  I).  E.  Hutchins  (Pretoria:  Govt.  Printing  and  Stationery 
Off.,  1904,  /»/>■  1S6,  figs.  SO) . — The  author  describes  the  various  timber  regions  selected 
for  plantation  sites,  after  which  notes  are  given  on  the  indigenous  flora  of  the  Trans- 
vaal region,  the  forest  areas  are  defined,  and  the  quality  and  capabilities  of  forest 
production  are  shown. 

The  author  suggests  the  extension  to  the  Transvaal  of  the  forest  laws  of  Cape 
Colony,  after  which  notes  are  given  on  the  meteorological  conditions  of  the  region, 
forest  organization,  private  and  municipal  tree  planting,  etc.  Annotated  lists  are 
given  of  a  large  number  of  species  of  trees  that  are  believed  to  be  suited  for  timber 
production  in  the  Transvaal,  together  with  notes  on  tree  planting,  supplies  of 
timber,  etc. 

The  government  forest  plantation,  ('.  E.  Leo  \ t  i  Transvaal Agr.  Jour.,  3  (1905), 
No.lO,pp.  Note-  are  given  on  the  government  forest  plantation  of  about 

500  acres,  situated  on  the  (lovernment  Farm  at  Gemsbokfontein,  one-fifth  of  which 
•is  devoted  to  various  coniferous  trees,  principally  Pinus  Tialepensis,  P.  pinaster,  P. 
canariensis,  and  (  upressus  lusitaniea.  The  remainder  of  the  plantation  will  lie  devoted 
to  Eucalyptus  species,  the  most  of  which  an'  to  be  planted  with  a  view  to  the  pro- 
duction of  railway  ties. 

In  addition  to  the  description  of  the  plantation,  a  brief  report  is  given  on  the 
Bhodesian  teak,  in  which  the  weight  and  strength  of  the  wood  are  given  and  figures 
presented  showing  the  ratio  of  strength  of  this  wood  to  a  number  of  timhers  in  com- 
mon use. 

Extra-tropical  forestry,  D.  E.  HrTcuixs  (Agr.  Jour.  Cape  fiood  Hope,  26  (1905), 
Xo.  2.  pp.  171-185,  figs.  .'). — in  continuation  of  notes  on  timber  and  other  forest  trees 
for  cultivation  in  South  Africa,  the  author  describes  plantations  which  have  been 
made  of  hardwoods  for  the  production  of  railway  timbers. 

The  failure  of  metal  sleepers  to  give  satisfactory  results  has,  according  to  the  author, 
led  to  the  importation  of  large  quantities  of  wooden  ties,  mostly  from  Australia. 
These  he  estimates  could  he  readily  produced  in  parts  of  South  Africa,  experiments 
having  shown  that  sample  plats  of  Eucalyptus  saligna  produced  an  average  yield  of 
over  527  cu.  ft.  per  acre  annually  for  the  past  18  years.  This  rate  of  production  is 
said  to  be  far  in  excess  of  the  calculated  production  which  is  necessary  for  the  eco- 
nomic planting  of  trees. 

The  growth  of  timber  trees  in  Egypt,  <i.  Bonaparte  (Jour.  Khediv.  Agr.  Soc. 
and  School  Agr.,  6  (1904).  No.  •',  pp.  169-177). — But  little  attention  has  been  given 
the  subject  of  the  growth  of  timber  trees  on  account  of  the  comparatively  limited 
areas  which  could  be  advantageously  turned  to  this  use.  The  author  believes,  how- 
ever, that  in  some  regions  it  would  he  possible  to  economically  produce  trees  for  vari- 
ous purposes,  and  he  describes  a  number  of  the  best-known  and  most  important  trees 
for  culture  in  Egypt. 

The  fixation  of  sand  dunes  and  oasis  protection  in  Tunis,  L.  Tellier  (Bui. 
Agr.  Algeru  el  TSinisie,  11  (1905),  No.  1,  pp.  9-15).— An  account  is  s:iven  of  attempts 
made  by  the  Forest  Service  of  Tunis  in  holding  in  check  the  sand  dunes  about  some 
of  the  oases  in  southern  Tunis. 

The  methods  that  have  been  successfully  pursued  in  Gascony  have  been  applied, 
but  the  conditions  were  complicated  somewhat  by  the  fact  that  the  sands  in  Tunis 
are  more  shifting  and  the  surface  rock  is  rapidly  disintegrating,  forming  new  sources 
of  material.  The  work  of  fixing  the  dunes  was  begun  in  1888  and  the  usual  methods 
of  sand  binding  were  resorted  to.  Grasses  were  planted,  especial  use  being  made  of 
Aristida  pungens,  and  various  kinds  of  brushwood  were  employed.  Where  the 
dunes  were  temporarily  checked  it  was  found  possible  to  secure  a  good  growth  of  a 
number  of  shrubs,  especially  Rcetama  rcetam  and  Tamarix  africana.  Attempts  have 
been  made  to  introduce  various  exotic  species,  such  as  acacias,  Parkinsonia,  etc., 
with  varying  success. 
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The  necessity  of  trees  for  the  region  is  pointed  out,  and  the  results  so  far  obtained 
with  Parkinsonia  aculeata  and  Tamarix  articulata  indicate  their  value  for  such  plant- 
ing. Thus  far  about  900  acres  of  dunes  have  been  bound  together  so  as  to  prevent 
further  encroachment  on  oases  embracing  about  1,760  acres.  The  cost  has  been 
about  $8,500. 

The  reforesting  of  cultivated  lands,  Werner  hi;  M erode  bt  ai..  {Jour.  Soc 
Cent.  Ayr.  Belg.,  52  i  1905),  No.  •>',  pp.  99-105). — A  report  is  given  of  an  investigation 
by  a  special  commission  that  was  appointed  to  examine  into  the  forestry  conditions 
of  Belgium  and  especially  the  means  to  be  adopted  to  secure  the  reforesting  of  areas 
not  suited  to  general  agriculture. 

The  results  of  the  application  of  previous  laws  and  subsidies  are  shown,  and  the 
committee  offers  a  number  of  suggestions  for  the  still  further  extension  of  reforested 
areas.  These  suggestions  embrace  an  increase  in  the  number  of  trained  foresters, 
subsidies,  remission  of  taxes,  better  care  of  communal  forests  and  means  for  their 
extension,  organization  of  forest  conferences,  establishment  of  government  nurseries 
where  trees  for  planting  can  be  secured  in  large  numbers  at  low  cost,  etc 

Hybrid  characters  as  expressed  in  the  genus  Catalpa,  P.  D.  Pexhallow 
(Ah*,  in  Science,  n.  ser.,  21  (1905),  No.  535,  pp.  505,  506). — According  to  the  author 
a  new  hybrid  catalpa  was  described  by  Professi  >r  Sargent  in  1889  from  Carthage,  Mi  >. . 
which  war  attributed  by  him  to  a  cross  between  Catalpa  ksempferi  and  ( '.  bignonioides. 
This  opinion  was  based  largely  on  the  fact  that  these  two  species  flowered  simulta- 
neously, while  the  owner  of  the  nursery  believed  that  the  hybrid  was  between 
C.  speciosa  and  C.  bignonioides. 

The  author  has  made  an  examination  of  typical  material  taken  from  the  mature 
stems  of  the  hybrid  and  from  each  of  the  possible  parents,  and  has  recognized  hybrid 
characters  in  the  vascular  structure,  which  tend  to  establish  the  origin  of  this  new 
horticultural  form.  He  claims  that  the  hybrid  characters  show  that  it  is  a  product 
of  a  cross  between  ( '.  ha  mpft  ri  and  C.  bignonioides,  as  previously  believed  by  Sargent. 
The  manifestation  of  the  different  characters  is  given  at  some  length. 

The  variability  of  Eucalyptus  under  cultivation,  J.  H.  Maiden  i  Proc.  Linn. 
Soc.  New  South  Wales,  .-•  pt.  8, pp.  887-903;    abs.  in  Bot.  CentbL,  98  (19 

Xo.  1,  [i.  ■')}. — Attention  is  called  to  the  extreme  variation  in  species  of  Eucalyptus 
when  grown  under  conditions  of  cultivation,  and  particularly  the  variations  occurring 
outside  of  Australia.  In  the  paper  reported  a  large  number  of  cultivated  variations 
are  described,  many  of  which  have  been  previously  considered  as  independent  spe- 
cie-. The  author  has  brought  these  together,  and  shows  that  they  can  not  be  con- 
sidered as  true  species,  but  are  merely  the  cultivated  specimens  of  well-known  forms. 

"Wattle  bark  t  Queensland  Agr.  Jour.,  15  (1904),  No.  5,  pp.  730-734). — A  descrip- 
tion is  given  of  the  growing  Of  wattle  barks,  or  species  of  acacia,  in  New  Zealand, 
Natal,  and  elsewhere  for  the  production  of  tan  bark. 

In  New  Zealand,  where  the  black  wattle  i  Acacia  decurrens)  is  the  principal  species 
planted,  more  than  4,500  acres  are  devoted  to  artificial  plantations.  The  cost  of 
planting  and  the  net  income  are  given,  from  which  it  appears  that  a  net  profit  of 
about  $80  per  acre  can  be  expected.  This  is  exclusive  of  taxes,  interest  on  invest- 
ment, and  possible  revenue  from  the  wood. 

In  the  Natal  plantations  described,  an  estimate  is  made  for  the  planting  of  100 
acres  of  black  wattles,  their  care  for  7  years,  and  the  marketing  of  the  bark  and 

w 1.  which   is  used  for  fuel.     The  net  profit  on  investment  is  said   to   be  about 

$50,000.  This  profit  is  based  on  a  price  of  about  $29  a  ton  for  the  bark  and  a  valu- 
ation of  ."ill  cents  each  for  the  trees  as  fuel. 

Notes  on  bastard  logwood,  B.  C.  Griexberg  and  W.  J.  Gies  (Bui.  Torrey  Bot. 
Club,  31  (1904),  No.  ;,  /<//.  367-377,  figs.  .';  reprinted  in  West  Indian  Bui.,  5  (1904), 
X  . — The  authors  have  made  a  study  of  the  different  forms  of  log- 

wood to  determine  some  of  the  differences  between  the  commercial  article  and  the 
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form  commonly  known  as  bastard  logwood.  In  a  previous  publication  (E.  S.  R.,  14, 
p.  882)  the  opinion  is  expressed  that  the  bastard  logwood  is  a  distinct  variety  or 
subspecies  of  Hsematoxylon  campechianum. 

The  authors  believe  that  the  bastard  logwood  is  simply  a  form  of  the  usual  species 
with  different  physiological  properties.  The  most  significant  fact  shown  by  their 
analyses  of  the  heartwood  of  typical  specimens  of  logwood  was  the  low  carbon  content 
of  the  poorer  w 1,  which  may  be  due  to  the  lower  pigment  content.  No  morpho- 
logical differences  were  discernible  in  young  seedlings  of  red  logwood  and  bastard 
logwood,  and  their  experiments  seem  to  indicate  that  the  metabolism  of  the  seed- 
lings was  essentially  alike  in  both  varieties.  The  chemical  differences  noted  were 
slight  anil  are  probably  due  to  differences  in  the  amount  of  pigment  deposited. 

■Extracts  made  with  various  solvents  gave  solutions  of  different  colors  and  intensi- 
ties, indicating  the  presence  of  at  least  two  pigments  in  varying  proportions,  or  a 
pigment  radical  in  different  combinations.  Aqueous  extracts  of  the  two  varieties  of 
logwood  gave  different  reactions  to  acids,  alkalis,  and  other  reagents.  The  differ- 
ences noted  are  parallel  to  those  observed  between  a  fresh  aqueous  solution  of 
commercial  logwood  extract  and  the  same  solution  after  it  had  become  discolored  on 
long  standing. 

The  production  of  coniferous  timber,  R.  Anderson  (  Trans.  English  Arbor.  Soc, 
6  (1904-5),  pt.  1,  pp.  69-72). — Notes  are  given  on  the  production  of  Firms  sylvestris  in 
<  neat  Britain,  comparisons  being  drawn  between  the  timber  grown  in  that  country 
and  the  imported  product.  A  description  is  also  given  of  the  Hauptsmoor  forest  in 
Bavaria,  in  which  Scotch  pine  is  extensively  cultivated. 

Coniferous  trees  for  parks  and  gardens,  E.  Leplae  (Her.  Gen.  Agron.  [Louvain'], 
13  (1904),  No.  11-12,  pp.  449-458). — Descriptions  are  given  of  a  number  of  coniferous 
trees,  most  of  which  are  exotics,  which  are  considered  of  sufficient  promise  to  warrant 
their  extensive  planting  in  parks  and  gardens  in  Belgium  or  similar  regions. 

The  formation  and  treatment  from  planting  to  maturity  of  a  crop  of  larch, 
R.  J.  Wyi.am  (  Trans.  English  Arbor.  Soc,  6  (1904-5),  pt.  1,  pp.  57-68).—  Directions 
are  given  for  the  formation  of  nurseries,  nursery  cultivation  of  the  larch,  its  planting, 
and  subsequent  treatment  in  the  forest  to  produce  a  crop  of  timber  under  conditions 
of  economical  management. 

The  author  states  that  larch  when  about  70  years  old  is  in  its  most  valuable  and 
solid  state  as  timber,  and  if  the  crop  is  to  be  marketed  as  timber  the  trees  should  he 
cut  at  about  this  aire.  Notes  are  also  given  on  the  management  of  a  larch  plantation 
foi-  securing  a  supply  of  hop  poles. 

Notes  on  the  Japanese  larch,  H.  Beevor  and  W.  Someryille  (Trans.  English 
Arbor.  Soc,  <!  ( 1904-5),  pt.  1,  pp.  85-88). — The  growth  of  the  Japanese  larch,  as  shown 
by  specimens  planted  in  a  number  of  places  in  Scotland  and  elsewhere,  is  indicated, 
and  the  resistance  of  the  trees  to  the  larch  canker  is  pointed  out.  While  it  is  possi- 
ble that  under  normal  conditions  this  species  may  suffer  from  the  larch  disease,  it  is 
believed  to  be  considerably  more  resistant  than  the  species  commonly  cultivated. 

Influence  of  tree  planting  upon  the  duty  of  water  in  irrigation,  F.  H.  King 
(Forestry  and  Trrig.,  11  (1905),  No.  2,  pp.  61-71,  fiy*.  4). — A  report  is  made  upon  the 
influence  of  wind-breaks  upon  vegetation,  much  of  the  information  being  drawn 
from  Wisconsin  Station  Bulletin  42  (E.  S.  R.,  6,  p.  622).  In  addition,  a  report  is 
given  of  the  evaporation  of  water  as  influenced  by  wind-breaks  and  various  cover 
crops. 

In  conclusion  the  author  states  that  it  is  probable  that,  the  losses  of  water  by  evap- 
oration from  fields  in  irrigated  districts  of  the  Western  United  States  between  April 
1  and  October  31  ranges  from  1.57  in.  to  50  in.,  and  the  maximum  conservation  of 
soil  moisture  through  wind-breaks  is  about  40  per  cent,  so  that  there  would  he  a 
protection  amounting  to  from  0.63  in.  to  20  in.  due  to  the  wind-breaks. 
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The  preparation  and  management  of  hedges,  T.  Conway  ( Trans.  English, 
Arbor.  Soc,  6  (1904-5),  pt.  J,  pp.  46-56). —  The  author  describes  the  methods  of 
preparation  of  the  ground,  mode  of  planting,  and  proper  treatment  of  hedges  of 
hawthorn,  beech,  hornbean,  holly,  privet,  myrtle,  etc. 

Strength  of  timber  treated  with  preservatives  (Forestry  and  Irrig.,  11  (1905), 
No.  1.  pp.  84-36). — A  description  is  given  of  the  plan  pursued  by  the  Bureau  of 
Forestry  in  treating  and  testing  timber  at  the  St.  Louis  timber  testing  station. 
Experiments  have  been  carried  on  with  both  green  and  seasoned  Loblolly  pine  to 
determine  the  effect  of  the  preliminary  processes,  such  as  steaming,  on  the  mechan- 
ical properties  of  the  timber,  and  also  to  determine  the  effect  of  preservatives  on  the 
strength  of  the  timber.  The  preservative  fluids  investigated  included  only  creosote 
and  zinc  chlorid. 

The  work  is  not  sufficiently  advanced  to  allow  t lie  drawing  of  final  conclusions, 
but  from  the  preliminary  results  it  was  found  that  the  steaming  process  weakened 
the  resistance  of  the  wood  fiber  to  both  static  and  impact  loadings,  and  the  diminu- 
tion was  nearly  in  direct  proportion  to  the  length  of  time  that  the  steam  pressure 
was  applied.  The  diminution  in  strength  was  found  to  be  25  per  cent  after  under- 
going a  pressure  of  20  lbs.  for  10  hours  when  applied  to  green  loblolly  pine,  and  10 
per  cent  when  applied  for  4  hours. 

From  these  preliminary  results  it  is  recommended  that  where  possible  the  use  of 
preliminary  steaming  operations  for  preserving  wood  should  be  dispensed  with. 

The  preliminary  experiments  with  zinc  chlorid  do  not  seem  to  indicate  that  this 
preservative  reduces  the  strength  of  the  timber  beyond  the  effect  of  the  steaming 
process.  It  is  possible  that  the  crystallization  of  the  zinc  chlorid  will  ultimately 
weaken  the  wood  fiber.  The  effect  of  creosote  appears  to  be  about  the  same  as  that 
of  an  equal  amount  of  water;  that  is,  the  strength  of  creosoted  timber  is  about  equal 
to  that  of  the  green  timber. 

SEEDS— WEEDS. 

A  new  method  of  treating  seed,  E.  Breal  and  E.  Giustiniani  (Compt.  Rend. 
Acad.  Sci.  [Paris],  139  (1904),  No.  14,  i>i>.  554-556)  .—The  investigations  of  the  authors 
have  shown  that  vetch  seed  placed  for  20  hours  on  moist  plaster  disks  increased  their 
weight  by  .">,->  per  cent. 

When  these  seed  were  planted  in  soil  containing  20  per  cent  moisture  they  pro- 
duced in  one  month  six  times  as  much  dry  matter  as  a  similar  lot  of  unsoaked  seed. 
As  most  cultivated  soils  contain  less  than  20  per  cent  of  water,  the  advantage  of  pre- 
liminary soaking  of  the  seed  is  apparent.  However,  the  preliminary  treatment  of 
the  seed  would  make  it  more  susceptible  to  attacks  of  fungi  of  various  kinds,  and 
on  this  account  the  use  of  copper  sulphate  is  resorted  to  to  protect  the  seed.  After 
soaking  the  seed  in  copper  sulphate  they  are  usually  covered  with  lime  to  prevent 
further  corrosive  action. 

The  authors  have  for  2  years  experimented  on  treating  various  kinds  of  seed  by 
placing  them  in  a  solution  containing  from  1  to  5  parts  per  1,000  of  copper  sulphate 
in  which  is  stirred  while  boiling  2  to  '■'>  per  cent  starch.  After  cooling  the  mixture, 
4  to  5  times  its  weight  of  seed  is  placed  in  it,  thoroughly  mixed,  and  allowed  to 
remain  for  20  hours,  after  which  the  seed  are  dusted  with  lime  and  spread  to  dry. 
In  this  way  every  grain  is  covered  by  a  mixture  of  starch,  lime,  and  copper. 

The  effect  of  the  treatment  on  the  production  of  a  number  of  plants  has  been  tested 
in  pot  experiments,  with  the  following  results. 
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Relative  yield  in  <h-ij  weight  from  treated  <i,i<{  untreated  seed. 
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Similar  experiments  have  been  conducted  with  maize  in  the  field,  in  which  equal 
quantities  of  seed  were  planted  at   fixed  distances,  cultivated  in  the  same  manner, 

and  after  100  days  the  product  harvested.  In  every  case  the  treated  seed  gave  a 
larger  yield  of  total  dry  matter  as  well  as  of  grain,  and  the  ears  of  corn  were  more 
matured.  The  increase  in  the  5  plats  varied  Erom  107  to  l."'>7  for  the  entire  harvest 
and  from  1 12  to  1  18  for  the  yield  of  grain  as  compared  with  lot)  for  the  cheek  plat. 

The  influence  of  naphthalin  on  the  germination  of  cereals,  \Y.  Busse  I  Abs. 
in  Ztschr.  Pflanzenkrank.,  14  1904),  ZVb.  ;,  pp.  919,  920).  —On  account  of  the  rather 
common  use  of  uaphthalin  in  the  Tropics  to  protect  seeds  <>f  all  kinds  against  insect 
injuries,  the  author  investigated  the  effect  of  such  treatment  on  the  germination  of 
a  number  of  common  grains.  Specimens  of  grain  were  subjected  to  from  1  to  3  per 
cent  naphthalin  for  indefinite  periods  of  time,  although  experience  has  shown  that 
1  percent  is  sufficient  fur  all  protective  purposes. 

The  1  jx  r  cent  naphthalin  was  practically  without  effect  on  the  germination  of 
pearl  millet  and  sorghum  seed  after  exposure  for  a  year.  All  the  germinations  of 
maize  reported  were  very  low,  and  no  conclusion  is  drawn  from  the  experiment  with 
that  cereal.  Rye  was  not  injured  by  0  months'  exposure  to  naphthalin,  and  barley 
gave  higher  germinations  for  treated  than  for  untreated  seed.  A  lot  of  German 
maize  was  subjected  to  naphthalin  without  any  conspicuous  influence  being  observed. 

Is  germination  possible  in  the  absence  of  air?  T.  Takahashi  I  Bui.  Col.  Agr. 
Tokyo  Imp.  Univ.,  6  {1905),  No.  f,  pp.  f39-442)- — The  author  in  previous  experi- 
ments has  shown  that  the  germination  of  peas  could  not  take  place  in  the  absence  of 
air,  although  the  intramolecular  respiration  was  carried  on  continuously  for  a  num- 
ber of  weeks.  In  the  present  paper  he  reports  experiments  with  rice,  in  which  it  is 
shown  that  the  seed  can  germinate  in  water  without  the  presence  of  any  sugar  and 
in  the  entire  absence  of  air,  the  molecular  respiration  furnishing  the  energy  neces- 
sary for  the  germination. 

The  germination  of  mistletoes,  W.  A.  Cannon  |  />'"/.  Tom  y  Bot.  Club,  SI  (1.904), 
No.  8,  pp.  185-44$,  figs*  6*).— The  author  reports  a  study  of  the  germination  of  Phora- 
dendron  viUosum  and  P.  californicum,  the  common  species  of  mistletoe  in  Arizona 
and  southern  California.  According  to  his  observations,  there  is  nothing  to  indicate 
the  truth  of  the  claim  frequently  made  that  mistletoe  seeds  will  not  germinate  with- 
out having  first  passed  through  the  alimentary  tract  of  birds.     The  exact  condition 

required  for  germination  seems   to  he  the  maturity  of  the  seeds.      A  large  amount  of 

heat  is  not  necessary  for  their  germination,  nor  is  germination  dependent  upon  rains. 

The  author  describes  the  method  by  which  the  seed  attaches  itself  to  a  host  plant 
and  the  penetration  into  the  cortex  by  the  seedling.  The  cotyledons  apparently 
never  emerge  from  the  seed  until  a  firm  foothold  has  been  secured  by  the  roots,  and 
this  frequently  takes  several  months  from  the  time  germination  begins.     The  methods 

of  securing  entrance  into  the  host  plants  of  the  different  species  are  somewhat  differ- 
ent, hut  in  general  they  agree  in  that  the  solvents  secreted  by  the  haustoria  of  the 
parasite  are  not  able  to  dissolve  suberized  cell  walls,  and   for  this  reason  the  points 
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of  admission  to  the  mistletoe  are  through  the  lenticels  or  places  where  the  parasite 
penetrates  through  cellulose  cell  walls.  This  conclusion  is  based  on  anatomical 
evidence  alone,  and  is  to  be  the  Bubjecl  of  further  experimental  investigation. 

Annual  report  of  the  Danish  seed  control  station,  1903-4,  K.  Dobph- 
Petebsen  [Aarsber.  Dansk  Frokonirol,  33  1903  (■),  pp.  ■'■■'■  .—A  report  is  given  of  the 
activity  of  the  seed  control  station  of  Denmark  for  the  year  ended  June  30,  1904,  in 
which  the  usual  data  relating  to  purity,  germination,  etc.,  of  seeds  are  given. 

The  twenty-seventh  annual  report  of  the  Swiss  seed  control  station  at 
Zurich,  F.  <;.  Stebleb  et  ax.  I  Landw.  Jahrb.  Schweiz,  18  I  1904),  No.  l.y,  pp.  589- 
643,fig8.  3). — A  detailed  report  is  given  of  the  activity  of  the  federal  seed  control 
station  at  Zurich  for  the  year  ended  June  30,  1904.  During  this  time  10,166  samples 
of  seed  were  tested,  and  the  details  of  the  tests  are  given.  Investigations  are  reported 
briefly  on  studies  of  a  number  of  different  kinds  of  seed,  particularly  those  of 
leguminous  fodder  plants,  grass  mixtures,  etc. 

Weed  pests  |  Agr.  Bui.  Straits  and  Federated  Malay  States,  3  I  1904  .  No.  l :,  pp.  $90- 
49S).  —  Notes  are  given  on  a  number  of  weeds  that  are  more  or  less  troublesome 
throughout  the  Tropics,  and  attention  is  called  to  the  fact  that  many  of  these  species, 
which  seem  to  grow  with  great  rapidity  and  threaten  to  become  a  general  nuisance 
after  becoming  extremely  abundant,  die  away  almost  as  rapidly,  and  later  frequently 
become  very  scarce.    This  is  said  to  be  true  of  Ian  tana  and  a  number  of  other  tropical 

Specie.-. 

Some  injurious  weeds,  J.  Bubtt-Davy  i  Transvaal  Agr.  Jon,-.,  3  I  1905  ,  No.  10, 
pp.  291-299,  pis.  5). — Descriptions  are  given  of  a  number  of  species  of  injurious 
weeds,  their  distribution  throughout  southern  Africa  and  elsewhere  is  indicated,  and, 
so  far  as  known,  methods  of  eradication  are 'described.  Many  of  the  species  enum- 
erated are  common  to  this  country,  and  the  suggestions  for  eradication  are  in  a 
number  of  cases  based  upon  investigations  carried  on  at  the  experiment  stations  and 
elsewhere. 

On  the  eradication  of  weeds  by  spraying  with  iron  sulphate  solution, 
E.  Haglund  and  II.  vox  Feilitzen  {Svensk  Mosshdt.  Tidskr.,  18  (1904),  No.  6,  pp.  413- 
420). — Preliminary  experiments  on  moor  soils  showed  that  the  spraying  method  fur- 
nishes an  effective  means  of  checking,  if  not  killing,  many  of  the  weeds  growing  on 

Hllcll    SOilS.  —  F.    W.    WOLL. 
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Department  of  botany,  L.  F.  Henderson'  (Idaho  Sta.  Rpt.  1904,  pp.  27-32). — 
A  study  was  made  during  the  season  of  the  apple-twig  blight  and  of  the  yellows  or 
blight  of  tomatoes.  Some  fertilizer  experiments  to  control  the  latter  are  recorded 
in  some  detail. 

Tomato  yellows,  as  the  author  prefers  to  call  this  disease,  "makes  itself  known  by 
a  gradual  yellowing  of  the  whole  plant,  leaves  and  fruit  as  well  as  stem,  and  a  refusal 
of  the  plant  to  produce  more  than  half-grown  fruit,  which  never  ripens,  though  the 
plant  retains  its  succulent  nature  till  late  into  the  season."  This  disease  is  the  cause 
of  nearly  all  of  the  tomato  failures  found  in  the  State,  especially  in  the  Lewiston 
district  in  southern  Idaho. 

Experiments  by  the  author  indicate  that  "  plants  set  in  new  land  in  southern  Idaho 
will  be  largely  overcome  with  blight.  Those  set  in  well-drained,  well-watered,  and 
manured  soil  will  not  blight  so  badly."  It  was  found  that  where  the  root  system 
was  not  disturbed  plants  were  more  resistant  to  the  disease  than  otherwise.  All 
varieties  appeared  to  be  equally  susceptible  to  the  disease. 

Diseases  of  plants  cultivated  in  the  Tropics,  G.  Delacroix  (Agr.  Prat.  Pays 
Chauds,  5  (1905),  No.  23, pp.  154-107,  figs.  3). — In  continuation  of  the  previous  paper 
(E.  S.  R.,  16,  p.  676)  the  author  concludes  his  observations  relating  to  the  healing  of 
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wounds  of  various  kinds,  and  in  the  present  paper  he  takes  up  the  subject  of  gum 
formation  in  acacias  and  other  leguminous  plants. 

Lessons  from  the  grain-rust  epidemic  of  1904,  M.  A.  Carleton  (  U.  S.  Dept. 
Ayr.,  Farmers'  Bui.  .'in.  pp.  ?4,  figs.  6). — The  author  describes  the  nature  of  rusts 
attacking  wheat  and  oats,  and  gives  reasons  for  the  unusual  prevalence  of  rust  in 
L904.  This  is  attributed  to  the  fact  that  there  was  an  unusual  amount  of  moisture 
and  a  delayed  period  of  ripening  of  the  grain. 

The  amount  of  injury  due  to  rusts  is  reported  as  having  been  very  great,  and  as 
means  for  preventing  its  repetition  the  author  suggests  the  investigation  of  resistant 
or  early  maturing  varieties.  Attention  is  called  to  the  resistance  of  some  varieties  of 
durum  wheats,  and  while  they  are  more  resistant  than  the  common  varieties  there 
is  as  great  variation  among  the  durum  wheats  as  among  the  common  varieties. 

The  importance  of  growing  hard  winter  wheats  where  practicable  is  pointed  out 
as  a  means  of  escaping  serious  injury  by  rusts,  and  seed  selection  with  reference  to 
rust  resistance  is  strongly  urged.  The  author  comments  upon  the  partial  resistance 
of  different  varieties  of  oats  and  other  cereals. 

Rapid  method  of  removing  smut  from  seed  oats,  J.  C.  Arthur  (Indiana  Sta. 
Htil.  103,  pp.  257-264)- — A  description  is  given  of  a  method  of  treatment  of  seed  oats 
on  a  large  scale,  which  was  tested  under  the  author's  supervision  in  an  elevator  in 
Benton  County,  Ind. 

All  the  grain  was  handled  by  machinery  at  the. rate  of  about  500  bu.  per  hour,  and 
it  was  subjected  to  formaldehyde  at  a  cost  of  about  one-third  of  a  cent  per  bushel. 
To  carry  out  the  treatment  a  vertical  drop  or  chute  about  3  ft.  square  and  40  to  50  ft. 
high  was  prepared,  and  on  the  inside  were  placed  shelves  or  deflectors  sloping  down- 
ward, alternating  on  two  opposite  sides  from  top  to  bottom.  As  the  grain  dropped 
from  the  top  it  was  thrown  from  side  to  side  by  the  deflectors  and  thus  thoroughly 
mixed. 

By  means  of  a  small  steam  pump  the  formaldehyde  was  thrown  against  the  falling 
grain  near  the  top  of  the  drop  in  a  fine  spray.  By  the  time  the  grain  reached  the 
bottom  it  had  been  thoroughly  moistened  with  perfect  uniformity.  The  grain  is 
allowed  to  remain  in  the  bin  for  at  least  '2  hours,  after  which  it  can  be  sown  or  may 
be  run  through  the  drop  a  second  time  anil  dried  with  a  blast  of  cold  air. 

Tests  were  made  of  treated  seed  iii  which  the  efficiency  of  this  method  was  demon- 
strated. It  is  said  that  a  number  of  grain  elevators  in  Indiana  have  provided 
machinery  for  this  work  and  will  treat  seed  oats  without  any  expense  to  the 
purchaser. 

Treatment  of  oats  for  smut,  A.  N.  Hume  (Illinois  Sta.  Circ.  89,  pp.  3). — The 
author  describes  the  formalin,  hot  water,  and  other  treatments  for  the  prevention  of 
oat  smut,  and  from  practical  trials  recommends  the  treatment  with  formalin  or  with 
hot  water  as  the  most  practical. 

Potato  rot,  G.  Barbut  (  Prog.  Agr.  et  Vit.  (Ed.  L'Est),  26  (1905),  No.  9,  pp.  264- 
269,  pi.  7). —  A  description  is  given  of  the  potato  rot,  due  to  Phytophthora  infeslans, 
and  attention  called  to  the  different  power  of  resistance  possessed  by  different  varie- 
ties of  potatoes. 

Brief  accounts  are  given  of  spraying  experiments  to  control  the  disease,  and  the 
author  recommends  thorough  spraying  with  Bordeaux  mixture,  to  lie  followed  by  a 
second  or  third  application  if  the  temperature  and  moisture  are  suited  to  the  rapid 
development  of  the  fungus.  Tomatoes  being  subject  to  attacks  of  the  same  disease, 
the  author  recommends  a  similar  treatment  for  their  protection. 

Rotting  of  potatoes  (Jonr.  Bd.  Agr.  [London],  11  (1905),  No.  11,  pp.  676-678).— 
Notes  are  given  on  the  destruction  of  stored  potatoes  due  to  the  action  of  the  fungi 
Phytophthora  infeslans  and  winter  rot  (Nectria  solani).  This  latter  fungus  is  said  to  be 
quite  common  in  stored  potatoes,  and  in  the  earlier  stages  it  produces  a  softening  and 
swelling  of  the  tubers,  which  are  later  attacked  by  bacteria,  showing  forms  of  wet  rot. 
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Experiments  have  been  carried  on  to  test  the  effects  of  dusting  with  quicklime  and 
slaked  lime  for  preventing  winter  rot.  Of  the  two  kinds  of  lime  used,  finely  pow- 
dered quicklime  was  preferable.  The  lime  in  either  form  does  not  prevent  the  rotting 
of  tubers  already  affected,  but  will  protect  sound  ones  against  the  spread  of  the  dis- 
ease. Both  forms  of  lime  seem  to  hasten  the  sprouting  of  the  tubers  in  the  spring, 
those  treated  with  quicklime  sprouting  a  fortnight  earlier  than  the  untreated  ones; 
while  those  treated  with  slaked  lime  sprouted  3  weeks  in  advance  of  the  others. 

Potato  experiments  in  1904,  C.  D.  Woods  (Maine  Sta.  Bid.  112,  pp.  1-12). — An 
account  is  given  of  experiments  conducted  to  test  the  effect  of  storage  on  the  rotting 
of  potatoes  and  experiments  with  dry  Bordeaux  mixture  and  soluble  Bordeaux  mix- 
ture as  a  preventive  of  potato  blight. 

From  the  experiments  on  the  keeping  of  potatoes  it  is  concluded  that  the  infection 
with  the  fungus  takes  place  chiefly  if  not  entirely  in  the  field  before  digging,  and  is 
usually  the  result  of  diseased  vines.  In  the  majority  of  cases  the  infection  is  indi- 
rectly through  the  soil,  and  not  directly  through  the  vine.  Spores  produced  from 
rotten  potatoes  left  in  the  land  in  the  preceding  year  or  introduced  in  manure  will 
affect  a  subsequent  crop.  There  appears  to  be  much  less  liability  of  loss  from  rotting 
in  the  cellar  in  the  case  of  late-dug  potatoes. 

in  the  experiments  with  fungicides  for  the  prevention  of  potato  rot,  dry  Bordeaux, 
which  was  formerly  marketed  under  the  nameof  Fungiroid,  was  tested.  The  plants 
were  treated  with  the  dry  powder,  and  comparisons  made  with  similar  treatments 
with  regular  Bordeaux  showed  that  the  dry  Bordeaux  mixture  applied  to  dry  vines 
is  not  effective  in  preventing  blight  and  rot.  It  will  be  tested  for  another  season  on 
damp  vines  to  see  if  it  is  of  value  as  a  fungicide  in  garden  culture  of  potatoes. 

The  soluble  Bordeaux  mixture  tested  was  made  from  a  formula  furnished  by  the 
Wisconsin  Experiment  Station,  and  consists  of  a  copper  sulphate  solution,  in  which 

1  lb.  of  copper  sulphate  is  dissolved  in  2  gal.  of  cold  water,  and  a  solution  of  sucrate 
of  lime,  which  is  formed  by  slaking*  10  lbs.  of  fresh  lime  in  30  lbs.  of  water,  strain- 
ing, and  adding  to  the  solution  25  lbs.  of  granulated  sugar  to  50  lbs.  of  water.     These 

2  solutions  are  mixed  in  equal  parts  and  3  parts  of  water  added.  Prepared  in  this 
manner  the  solution  contains  about  the  same  amount  of  copper  hydrate  as  the  ordi- 
nary Bordeaux  mixture. 

The  soluble  Bordeaux  mixture  was  used  in  spraying  potatoes  in  comparison  with 
ordinary  Bordeaux  mixture  of  equal  strength,  and  it  was  found  to  cost  more,  both  in 
material  and  labor,  and  the  yields  were  smaller  and  the  quality  inferior  from  the 
plats  sprayed  with  soluble  Bordeaux  mixture  than  ordinary  Bordeaux  mixture.  On 
this  account  it  is  not  to  be  further  recommended. 

A  bacterial  disease  of  lettuce,  P.  Voglino  (Ann.  R.  Acad.  Agr.  Torino,  46  (1903); 
abs.  in  Ztschr.  Pflanzenkrank.,  14  (1904),  No. 2,  p.  96). — The  occurrence  of  a  bacterial 
disease  of  lettuce  due  to  Bacillus  lactucse.  is  reported.  Considerable  loss  is  said  to 
have  been  caused  by  the  disease,  which  was  very  conspicuous  throughout  the  year 
except  during  May,  when  it  was  somewhat  less  abundant. 

Rich  soils  and  moist  situations  seem  to  favor  the  occurrence  of  the  disease.  It  is 
characterized  by  a  marked  softening  of  the  leaves  and  stems,  and  in  severe  cases  by 
the  browning  and  decay  of  the  tissues  involved.  An  examination  of  the  stems 
showed  the  fibrovascular  bundles  and  laticilerous  tissues  filled  with  bacteria,  which 
were  isolated  and  described.  Pure  cultures  of  the  organisms  on  gelatin  and  lettuce 
juice  formed  round,  ivory-white  colonies  which  gradually  changed  to  rose  colored. 
Inoculations  from  the  pure  cultures  of  the  organisms  produced  the  disease  with  all 
its  usual  characteristics  in  about  14  days.  Plants  grown  in  soils  unusually  rich  in 
nitrogen  were  said  to  suffer  more  from  the  disease  than  those  not  so  situated. 

A  new  apple  disease,  W.  Paddock  (Colorado  Sta.  Rpt.  1904,  p.  99). — The  author 
reports  the  occurrence  of  an  apple  disease,  which  is  believed  to  be  new  to  science, 
that  has  been  observed  in  several  parts  of  the  State.     The  fungus  (Alternaria  sp.) 
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causing  the  disease  has  been  studied,  and  inoculation  experiments  have  proved  it  to 
be  the  cause  of  the  apple  decay.  The  disease  has  not  been  at  all  serious,  and  should 
it  threaten  to  become  destructive,  Bordeaux  mixture  properly  applied,  it  is  believed 
would  be  an  efficient  remedy. 

Trichotheciuni  roseura  as  a  cause  of  bitter  rot,  K.  S.  Ivanov  (Ztschr.  Pfian- 
zenkrank.,  14  {1904),  No.  1,  pp.  30-40,  fig.  1). — The  bitter  rot  of  apples  and  other 
fruits  due  t<>  the  fungi  Cephalothecium  foseum  and  THchothedum  roseum  is  described 
and  attention  called  to  the  fact  of  two  morphologically  nearly  related  fungi  causing 
similar  diseases.  The  Cephalothecium  occurs  on  the  fruit  of  the  apple  and  probably 
on  the  pear,  while  the  Trichotheciurn  is  reported  as  attacking  the  apple,  pear,  plum, 
filbert,  and  nuts  of  Pinus  cembra.  The  infrequent  occurrence  of  Trichotheciurn  is 
attributed  to  the  exceedingly  long  period  of  development  of  the  fungus. 

Peach  rosette,  P.  Evans  (Missouri  Fruit  Sta.  Bui.  11,  pp.  11,  figs.  3). — Peach 
rosette  is  described,  with  notes  on  its  distribution  and  economic  importance  in  Mis- 
souri and  other  western  States.  The  disease  was  first  noticed  on  the  station  grounds 
in  1901  and  since  that  time  has  spread  extensively,  causing  serious  losses.  Usually 
the  disease  is  rapidly  fatal,  but  some  instances  are  known  where  trees  survive  2  years. 

A  very  similar  disease  was  observed  on  plum  trees,  and  although  cross  inocula- 
tions have  been  made,  it,  is  not  yet  certain  whether  the  2  diseases  are  identical. 

The  only  treatment  recommended  by  the  author  for  rosette  is  the  removal  and 
destruction  of  all  affected  trees. 

Diseases  of  orange  trees,  K.  A.  Davis  (Transvaal  Agr.  Jour.,  3  (1905),  No.  10, 
/>/>.  340-342). — Brief  notes  are  given  on  a  number  of  orange  diseases.  Among  them 
are  described  the  collar  rot,  also  known  as  gummosis  and  root  rot,  the  mottled  leaf, 
which  is  said  to  be  a  form  of  partial  chlorosis,  an  apparently  new  leaf-spot  disease, 
and  die  back. 

The  mottled  leaf  and  leaf-spot  diseases  are  both  apparently  of  recent  occurrence, 
and  the  former  may  be  recognized  by  the  tendency  on  the  part  of  the  leaves  to  turn 
yellow  without  any  evidence  of  fungus  growth.  The  application  of  a  general  ferti- 
lizer by  improving  the  health  of  the  tree  has  generally  proved  beneficial.  The  leaf- 
spot  disease  is  apparently  of  fungus  origin  and  is  easily  distinguished  by  the  occur- 
rence of  brownish  spots  on  the  under  side  of  the  leaves. 

As  yet  no  fungus  has  been  separated  as  the  definite  cause  of  the  disease,  and  the 
author  reports  that  a  single  spraying  with  Bordeaux  mixture  will  usually  prevent 
further  spread  of  the  disease. 

•  Spraying  fruit  trees  and  bushes,  W.  E.  Bear  (Jour.  ,Bd.  Agr.  [London],  11 
(190.5),  No.  11,  pp.  641-650) . — Directions  are  given  for  the  preparation  of  a  number  of 
the  more  common  fungicides  and  insecticides,  and  notes  on  their  application  in  pre- 
venting fungus  and  insect  injuries  of  apples,  plums,  pears,  cherries,  gooseberries,  and 
currants. 

Bacterial  gummosis  of  grapes,  G.  Chappaz  (Prog.  Agr.  et  Vit.  (Ed.  V  Est), 26 
(1905),  No.  9,  pp.  269-272). — Notes  are  given  on  the  occurrence  of  the  bacterial  gum- 
mosis of  grapes  in  Lower  Burgundy  and  elsewhere. 

The  characteristics  of  the  disease  are  described,  and  for  its  prevention  the  author 
recommends  heavy  applications  of  superphosphate  fertilizers.  At  the  same  time  the 
diseased  portions  of  the  vine  should  be  cut  out  and  destroyed,  and  the  vines  washed 
with  a  solution  containing  25  to  30  per  cent  of  iron  sulphate. 

Resistance  of  the  Lienoir  grape  to  the  California  vine  disease,  N.  B.  Pierce 
(Pacific  Rural  Press,  69  (1905),  No.  5,  p.  78).- — The  author  reports  the  results  of  his 
investigations  on  the  use  of  the  Lenoir  variety  of  grapes  for  the  control  of  the  Cali- 
fornia vine  disease. 

The  experiments  with  grafted  stock  have  been  in  progress  in  a  badly  affected  dis- 
trict for  more  than  8  years,  during  which  time  more  than  400  acres  of  vines  have 
been  grafted.     From  this  work  the  following  conclusions  are  drawn:  The  Lenoir 
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vine,  grown  upon  its  own  roots,  is  practically  resistant  to  the  California  vine  disease 
and  has  been  known  to  thrive  and  bear  heavily  for  15  years  in  the  midst  of  thousands 
of  acres  of  dead  and  dying  vineyards. 

"The  Lenoir  vine,  as  a  top  graft,  has  been  known  to  save  tender  Muscat  roots  for 
several  years  after  all  Muscats  upon  their  own  roots  had  been  killed  by  the  disease 
throughout  the  surrounding  region.  The  Lenoir  vine,  as  a  root  upon  which  to  graft 
varieties  of  grapes  very  subject  to  this  disease,  and  which  are  fully  exposed  to  its 
action,  has  saved  tens  of  thousands  of  such  tender  tops  in  a  vigorous  and  normal  con- 
dition for  nearly  or  quite  5  years,  or  to  the  present  date  in  the  midst  of  dying  vine- 
yards, and  hundreds  of  acres  of  younger  vines  on  the  same  root  are  perfectly  thrifty 
and  normal  under  like  conditions.  New  varieties  of  grapes  which  have  received 
Lenoir  blood  through  hybridizing  have  shown  resistance  to  the  same  disease." 

The  author  believes  that  the  vine  disease  in  the  Santa  Clara  Valley  is  identical 
with  the  California  vine  disease. 

Brunissure  and  its  physiological  significance,  V.  Ducomet  (Assoc.  Franc. 
Aram:  Sci.,  32  { 1904),  /'/'•  697-707;  abs.  in  Bot.  Centbl,  98  (1905),  No.  4,  />/>.  96,  97).— 
Brunissure  i-  said  to  be  not  a  specific  disease  but  a  physiological  accident. 

The  so-called  Plasmodiophora  vitis  and  Pseudocommis  vilis  are  not  living  organisms, 
as  has  been  claimed,  but  are  peculiar  manifestations  of  the  cell  contents  due  to  the 
action  of  various  physical  agents.  The  characteristics  which  have  been  described 
for  these  alleged  fungi  are  said  to  be  due  to  the  slow  exosmosis  of  water  from  the 
cytoplasm  and  other  cell  contents,  permitting  them  to  assume  new  forms  and  modi- 
fied structures. 

Among  the  causes  attributed  for  brunissure  the  author  mentions  overbearing,  which 
has  already  been  shown  by  Ravaz  (E.  S.  R.,  16,  p.  272)  to  be  one  of  the  principal 
causes  of  the  disease.  In  this  case  a  disturbance  in  the  equilibrium  of  the  nutrition 
of  the  plant  results  in  the  diseased  appearance. 

Notes  on  witches'  broom  of  cypress,  F.  Muth  (Naluriv.  Ztschr.  Land-  u.  Forstir., 
2  (1904).  pp.  439-444,  figs.  4;  abs.  in  Bot.  Centbl.,  98  (1905),  No.  5,  />.  122).— A  form 
of  witches'  broom  on  Taxodium  distichurn  in  Laden  has  been  investigated,  and  the 
author  describes  at  some  length  the  characteristic  outgrowth,  and  he  also  gives  the 
results  of  studies  on  the  anatomical  changes  observed  in  the  twigs  of  the  host.  The 
malformations  are  believed  to  be  due  to  some  species  of  Nectria,  although  the  fruit- 
ing bodies  of  the  fungus  have  not  been  observed. 

Notes  on  the  fungus  occurring  in  the  root  tubercles  of  alders,  C.  G. 
Bjorken-ueim(X/.sy7i/\  Pflanzenkrank.,  14  (1904),  No.  3,  pp.  129-133,  pi.  1). — A  study  is 
given  of  the  hyphal  fungi  found  in  the  swellings  of  the  roots  of  Alnus  incana.  The 
fungus  is  described  at  length. 

A  Botrytis  disease  of  tulips,  H.  Klerahn  (Ztschr.  Pflanzenkrank.,  14  (1904), 
No.  1.  pp.  18-36,  pi.  1). — A  disease  of  tulips  which  has  been  under  observation  for 
several  years  is  described.  It  seems  to  have  been  noticed  first  in  Hamburg,  and  its 
cause  has  been  previously  referred  to  Botvytis parasitica  (E.  S.  R.,  15,  p.  273). 

The  author  of  the  present  paper  has  made  an  extensive  study  of  the  disease  and 
its  cause,  which  is  thought  possibly  to  be  due  to  a  different  species  of  Botrytis  than 
that  mentioned  above.  Inoculation  experiments  were  made  with  the  fungus  on 
hyacinth,  narcissus,  crocus,  and  other  bulbs,  and  the  results  are  described  at  length. 
Studies  were  made  of  the  fungus,  pure  cultures  of  it  being  grown,  which  were  com- 
pared with  a  number  of  species  of  Botrytis  in  an  endeavor  to  determine  the  identity 
of  the  tulip  disease  fungus. 

The  diseased  bulbs  may  be  readily  recognized  by  the  occurrence  of  selerotia  on 
the  scales,  and  in  planting  all  such  should  be  rejected.  Notes  are  given  for  the 
prevention  of  the  disease,  based  largely  upon  the  character  of  the  selerotia  and  the 
possibility  of  their  distribution  through  the  soil,  on  bulbs,  implements,  etc. 
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ENTOMOLOGY. 

Report  of  the  entomologist  {Colorado  Sta.  Bui.  94,  pp.  's>-s  pis.  •>'). — Some  of  the 
more  important  insects  of  1903  and  an  annotated  list  of  Colorado  Orthoptera  are  dis- 
cussed by  ('.  P.  <  fillette. 

A  grain  bug  {Pentatoma  sayi)  was  reported  as  causing  great  injury  to  oats,  wheat, 
and  other  grain.  The  insect  was  also  observed  on  alfalfa,  sunflowers,  garden  veg- 
etables, and  other  plants.  The  pest  is  single  brooded  and  there  appears  to  be  con- 
siderable advantage  in  having  the  grain  ripen  early.  Fall  wheat  almost  entirely 
escapes  injury.  Grasshoppers  were  comparatiyely  few  in  numbers  during  the  season. 
Further  experiments  were  made  with  Australian  grasshopper  fungus,  but  no  evidence 
was  obtained  that  this  fungus  has  any  effect  upon  the  grasshoppers.  The  use  of 
Criddle  mixture  was  of  little  avail,  but  better  results  were  obtained  with  poisoned 
bran. 

Economic,  biological,  and  descriptive  notes  were  also  given  on  the  army  cutworm 
and  other  species  of  cutworms,  leaf  rollers,  beet  webwonn,  gooseberry  fruit  worm, 
plant  lice,  false  chinch  bug,  and  western  wheat-stem  maggot  which  is  described  as  a 
new  species  under  the  name  Pegomyia  cerealis.  A  list  of  the  Orthoptera  which  occur 
in  Colorado  is  also  given  with  brief  notes  on  their  distribution  and  habits.  The  total 
number  of  species  of  Orthoptera  discussed  is  145.  These  insects  are  distributed 
throughout  the  State  from  the  lowest  to  the  highest  altitudes. 

L.  Brunei-  presents  descriptions  of  some  new  species  of  ( lolorado  <  >rthoptera.  The 
species  described  as  new  belong  to  a  number  of  genera  including  Nemobius,  Aeolo- 
plus,  I  [esperotettix,  etc 

T.  D.  A.  Cockered  discusses  the  bees  of  the  genus  Nomada  found  in  Colorado.  The 
collection  examined  by  the  author  contained  29  species,  15  of  which  are  described 
as  new. 

Report  of  the  entomologist,  C.  P.  Gillette  (  Colorado  Sta.  Rpt.  1904,  j'j>-  91- 
93). — Brief  notes  are  given  on  the  injurious  insects  of  the  year.  Thorough  treat- 
ment is  said  to  reduce  the  injury  from  the  codling  moth  to  about  5  per  cent.  Notes 
are  also  given  on  potato  Ilea  beetle,  woolly  aphis,  apple  aphis,  black  peach  aphis, 
cottony  maple  scale,  rose  scale,  species  of  Chermes  on  pine  and  spruce,  grasshoppers, 
cutworms,  and  Anabrus  simplex. 

On  some  injurious  insects  of  1904,  R.  S.  Macdougall  (Trans.  Highland  mid 
Agr.  Soc.  Scotland,  .',.  ser.,  17  (190.5),  pp.  212-228,  figs.  V,).—  The  black  currant-gall 
mite  continues  to  cause,  great  damage.  In  controlling  this  pest  it  is  necessary  to 
dig  up  and  burn  affected  bushes.  The  cabbage  maggot  is  least  injurious  to  early 
sown  plants.  Cabbages  may  also  be  protected  by  means  of  tarred  paper,  the  use 
of  kerosene  about  the  plants,  or  bisulphid  of  carbon.  Economic  and  biological 
notes  are  also  given  of  Sirex  juvencus  injurious  to  woodwork,  Helophorus  rugosus  on 
turnips,  grain  and  rice  weevils,  and  grain  flies  in  oat  fields. 

Insects  injurkms  to  shade  trees  and  ornamental  plants,  J.  B.  Smith  f  Nejut) 
Jersey  Stas.  Bui.  181,  pp.  50,  pis.  -A  figs.  .1). — The  disadvantages  with  which  city 
shade  trees  have  to  contend  in  securing  plant  food  and  suitable  aeration  for  the 
roots  are  briefly  outlined. 

The  greater  portion  of  the  bulletin  is  occupied  with  a  discussion  of  the  appear- 
ance, distribution,  natural  enemies,  and  artificial  means  of  repressing  plant  lice,  leaf 
hoppers,  scale  insects,  borers,  leaf-eating  caterpillars,  and  other  pests  of  shade  trees. 
The  most  important  scale  insects  discussed  are  cottony  maple  scale,  tulip  soft  scale, 
oyster-shell  bark-louse,  scurfy  scale,  San  Jose  scale,  and  Pxrttdococcus  aceris. 
Among  the  leaf-eating  insects  particular  mention  is  made  of  white-marked  tussock 
moth,  bagworm,  fall  webworm,  elm-leaf  beetle,  and  sawflies. 

Brief  directions  are  given  regarding  the  selection  of  insecticide  machinery  and 
preparation  of  suitable  insecticides  for  use  on  shade  and  ornamental  trees. 
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A  victorious  campaign  against  the  insects,  E.  L.  Fuxlerton  {(lard.  Mag.,  1 
(1905),  No.  2,  pp.  08-71,  Jigs.  11). — Detailed  advice  is  given  regarding  the  methods 
of  combating  the  potato  beetle,  squash  bug,  cutworms,  plant  lice,  cabbage  butter- 
flies, and  other  insects  together  with  suggestions  on  the  preparation  of  insecticides. 

First  report  of  the  "Wellcome  research  laboratories  at  the  Gordon  Memorial 
College,  Khartoum,  A.  Balfour  (Khartoum:  Department  of  Education,  Sudan  Govt., 
1904,  pp.  84+  III,  pis.  5,  Jigs.  60). — The  purposes  for  which  the  Wellcome  research 
laboratories  of  the  Gordon  Memorial  College  were  established  are  as  follows:  To 
promote  technical  education,  to  study  tropical  diseases  of  man  and  animals,  to  investi- 
gate methods  of  detection  of  toxic  agents,  to  make  chemical  and  bacteriological 
tests,  and  to  carry  out  other  related  lines  of  research. 

The  present  report  covers  the  work  of  the  first  year  and  is  devoted  to  a  description 
of  the  buildings  and  equipment  of  the  laboratories  together  with  notes  on  some  of 
the  researches  thus  far  carried  out.  It  was  found  that  the  most  common  species  of 
the  mosquito  in  the  region  of  Khartoum  is  Culex  fatigans.  A  number  of  other 
species,  however,  occurred  in  this  locality  including  those  which  carry  malaria  and 
yellow  fever. 

Notes  are  given  on  the  common  breeding  places  of  the  various  species  and  also  on 
the  results  of  work  thus  far  executed  in  the  control  of  mosquitoes.  The  methods 
adopted  include  the  use  of  kerosene  and  drainage  as  well  as  disinfection  of  steamers. 
In  the  future,  a  more  systematic  course  of  eradication  of  the  mosquitoes  will  be 
adopted.  Experiments  were  made  in  testing  the  action  of  chrysoidin,  a  yellow 
anilin  color.  It  was  found  that  a  solution  of  this  substance  at  the  rate  of  1  to  30,000 
in  water  destroyed  mosquito  larv&e  belonging  to  the  genera  Culex  and  Anopheles. 
The  amount  required  for  practical  purposes,  however,  renders  the  method  too 
expensive. 

A  list  is  given  of  mosquitoes  found  along  the  Nile  and  its  various  tributaries.  A 
monographic  account  of  the  mosquitoes  of  Egypt,  Sudan,  ami  Abyssinia  is  presented 
by  F.  V.  Theobald.  A  number  of  biting  and  noxious  insects  other  than  mosquitoes 
are  also  noted.  Among  these  mention  may  be  made  of  tsetse  fly  and  various  species 
of  horse  flies  as  well  as  a  plant  louse  injurious  to  sorghum.  The  last-named 
insect  is  described  by  F.  V.  Theobald  as  a  new  species,  under  the  name  Aphis  sorghi. 
This  insect  causes  great  injury  to  sorghum  but  is  held  in  check  to  some  extent  by  a 
number  of  lady  beetles  and  a  fungus  disease.  It  was  found  in  the  study  of  cyano- 
genesis  that  sorghum  plants  badly  infested  contained  a  larger  quantity  of  hydro- 
cyanic acid  than  did  uninfested  plants. 

The  first  list  of  the  Orthoptera  of  New  Mexico,  S.  H.  Scudder  and  T.  D.  A. 
Cockerell  (Proc.  Davenport  Acad.  Sci.,  9  (1901-1903),  pp.  1-60,  pis.  4). — An  attempt 
was  made  in  the  present  paper  to  present  as  full  a  list  as  possible  of  the  Orthoptera 
found  in  New  Mexico  with  notes  on  the  life  zones,  distribution  of  the  Orthoptera, 
food  plants,  and  a  discussion  of  local  faunae. 

The  corn  root-worms,  F.  H.  Chittenden  (  U.  S.  Dept.  Agr.,  Bureau  of  Entomology 
Circ.  59,  pp.  8,  Jigs.  3). — The  life  history,  habits,  and  remedies  for  the  western  and 
southern  corn  root-worms  are  discussed.  Both  of  these  species  are  described  in 
detail  with  notes  on  their  geographical  distribution  and  food  plants. 

The  remedies  to  be  used  against  the  larva?  of  Diabrotica  12-punctata  are  largely  of  a 
preventive  nature.  Recourse  must  be  had  to  improved  farming  methods  so  as  to  pre- 
vent the  insects  from  securing  food  supplies  by  a  judicious  rotation  of  crops.  On 
account  of  the  fondness  of  this  beetle  tor  squash  and  pumpkins  it  is  not  desirable  to 
plant  these  crops  with  corn.  ^Vhen  the  beetle  occurs  on  the  cucumber,  squash,  and 
other  related  plants  it  may  be  combated  by  the  methods  which  are  effective  against 
the  striped  cucumber  beetle  or  may  be  sprayed  with  some  arsenical  such  as  is  used 
for  potato  beetles. 
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D.  longicornis  is  less  widely  distributed  than  the  southern  corn  root-worm.  It  is 
most  troublesome  in  Indiana,  Iowa,  Kansas,  Missouri.  Nebraska,  and  Ohio.  The 
larvee  of  this  species  feed  almost  exclusively  on  corn  but  the  beetles  eat  other  plants. 
It  is  apparently  single  brooded.  Losses  from  this  pest  may  be  largely  averted  by  a 
suitable  system  of  crop  rotation. 

Insects  affecting-  turnips,  P.  Lesne  {Jour.  Agr.  Prat.,  )>.  ser.,  5  (190.5),  Nos.  5, 
pp.  152-157;  6,  pp.  178-181,  }>J.  l). — Some  of  the  insect  pests  of  turnips  and  related 
plants  are  discussed  with  notes  on  their  life  history  and  on  the  most  approved 
methods  of  combating  the  insects.  The  species  discussed  by  the  author  include 
cabbage  butterflies,  cutworms,  cabbage-root  maggot,  diamond-back  moth,  Plusia 
gamma,  Athalia  spinarum,  etc.  Brief  suggestions  are  made  regarding  formulas  for 
insecticides. 

An  insect  borer  in  the  vegetable  ivory  nut,  M.  Hagedorn  (Allg.  Ztschr.  Ent., 
9  {190.}),  No.  23-24,  pp.  447-452,  figs.  12). — The  nut  of  vegetable  ivory  is  sometimes 
injured  to  a  considerable  extent  by  Coccolrypes  eggersii,  which  is  described  as  a  new 
species.     The  insect  is  also  illustrated  in  its  different  stages. 

The  curculio  and  the  apple,  0.  S.  Crandall  (Illinois  Sin.  Bui.  98,  pp.  468-560, 
pis.  8,  figs.  29). — In  all  parts  of  Illinois  some  damage  is  done  to  apples  every  year  by 
the  plum  curculio  and  apple  curculio,  the  former  species  being  most  important  in  this 
respect. 

The  author  presents  a  detailed  discussion  of  the  geographical  distribution,  habits, 
and  life  history  of  the  plum  curculio,  with  special  reference  to  hints  which  could  be 
derived  from  this  study  regarding  the  most  effective  means  of  insecticide  treatment. 
The  greatest  percentage  of  pupae  was  found  at  a  depth  of  \  in.  in  the  soil,  while  59 
per  cent  did  not  burrow  deeper  than  1  in.  The  nature  of  the  burrows  and  the  period 
of  pupation  were  carefully  studied.  The  author  describes,  in  connection  with  numer- 
ous illustrations,  the  injuries  due  to  the  feeding  punctures  and  crescent  punctures 
of  plum  curculio  in  apples.  In  one  instance  716  apples  were  examined  which 
showed  1,037  crescent  punctures  and  1,202  feeding  punctures. 

The  apple  curculio  is  also  discussed,  with  notes  on  its  habits  and  life  history, 
including  the  egg,  method  of  oviposition,  number  of  eggs,  period  of  incubation,  feed- 
ing punctures,  larvae,  and  mortality  during  development.  The  characteristics  of  the 
2  species  of  curculio  are  compared,  with  particular  reference  to  the  nature  of  the 
injury  caused  by  them. 

The  author  discusses  the  means  of  combating  these  pests.  It  is  believed  that  serious 
injury  to  apples  by  curculios  is  generally  due  to  neglect  of  pruning,  cultivation, 
spraying,  and  fertilizing.  The  curculios  may  be  combated  by  spraying  with  arsen- 
icals  5  times  during  the  season.  Under  favorable  conditions  this  treatment  will 
save  from  20  to  40  per  cent  of  the  fruit.  Fallen  fruit  should  be  destroyed,  and  the 
ground  underneath  infested  trees  should  be  thoroughly  cultivated  in  order  to  destroy 
the  insect  in  that  situation. 

The  average  period  passed  by  the  plum  curculio  in  the  ground  is  about  28  days. 
The  majority  of  the  new  crop  of  insects  are  in  the  ground  during  July  and  August. 
Both  larvae  and  pupae  are  delicate,  and  may  be  easily  destroyed  by  exposure  to  air 
and  sunlight.  It  is  strongly  recommended,  therefore,  that  the  ground  should 
receive  thorough  shallow  treatment  for  a  period  of  about  30  days,  beginning  with 
July  10. 

On  an  injury  to  fruits  by  insects  and  birds.  The  apple-tree  measuring- 
worm,  II.  Garman  (Kentucky  Sta.  Bui.  116,  pp.  63  81,  pis.  9,  fig.  1). — Punctures  are 
often  observed  in  ripening  grapes,  peaches',  and  plums  in  Kentucky,  and  this  injury 
becomes  particularly  important  for  the  reason  that  it  is  accompanied  with  brown  rot. 

Affording  to  the  author's  observations  this  injury  is  not  due  to  bees,  but  to  tree 
crickets  and  in  a  less  degree  to  green  June  bugs.  Tree  crickets  (Oecanihus  angustir 
pennis  and  0.  niveus)  were  found  at  night  eating  holes  in  a  large  number  of  plums, 
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grapes,  and  other  fruit.  These  insects  are  believed  to  be  the  chief  cause  of  damage, 
together  with  the  green  June  bug  {Allorhina  nitida). 

The  author  carefully  worked  out  the  life  history  of  these  pests.  The  green  June 
bug  may  be  combated  by  capturing  the  adult  beetles.  Poisoned  baits  and  lantern 
traps  are  of  no  service.  Moles  are  believed  to  assist  in  destroying  the  larvae  of  this 
pest.  An  examination  of  rotting  peaches  and  plums  generally  showed  the  presence 
of  punctures  in  the  skin  due  to  tree  crickets  and  June  bugs. 

In  a  discussion  of  the  economic  relation  of  birds  the  author  presents  notes  on  a 
number  of  common  species.  It  appears  that  robins,  catbirds,  and  mocking  birds 
feed  extensively  upon  grapes.  The  stomach  of  a  summer  redbird,  examined  by  the 
author,  contained  nothing  but  insects.  From  a  sentimental  standpoint,  the  author 
believes  that  nearly  all  birds  are  worthy  of  protection,  but  from  the  standpoint  of 
the  entomologist  it  is  probable  that  they  do  as  much  harm  as  good. 

The  apple-tree  measuring-worm  (Ennomos  subsignaria)  differs  from  the  canker- 
worm,  with  which  it  is  frequently  confused.  Both  insects  have  been  quite  injurious 
for  several  years  in  Kentucky.  The  apple-tree  measuring-worm  may  be  distin- 
guished from  the  cankerworm  from  the  fact  that  it  pupates  among  leaves  on  the 
trees  and,  therefore,  after  the  moths  have  emerged,  the  empty  pupa  cases  may  be 
observed.  Notes  are  given  on  the  life  history  of  this  pest.  The  adult  is  white  and 
may  thus  be  distinguished  from  the  cankerworm,  which  is  gray.  The  best  remedy 
for  both  insects  is  found  in  spraying  with  Paris  green  and  arsenate  of  lead. 

Report  on  the  gypsy  moth  and  the  brown-tail  moth,  July,  1904,  C.  L. 
Marlatt  (  U.  S.  I)ej>t.  Agr.,  Bureau  of  Entomology  Circ.  58,  j>p.  12,  maps  2). — During 
July,  1904,  the  author  made  a  tour  of  the  parts  of  New  England  infested  by  these 
moths.  The  number  of  gypsy  moths  has  been  considerably  reduced  by  the  work  of 
the  Massachusetts  State  Board  of  Agriculture,  ami  the  area  of  infestation  as  observed 
by  the  author  was  essentially  the  same  as  it  was  at  the  close  of  the  work  of  the  State. 

Brief  notes  are  given  on  the  general  condition  of  colonies  of  gypsy  moth  in  differ- 
ent parts  of  Massachusetts;  the  only  infestation  known  in  the  United  States  outside 
of  Massachusetts  is  in  Providence,  R.  I.  The  author  believes  that  the  gypsy  moth 
may  be  successfully  controlled  by  the  application  of  the  remedies  recommended  by 
the  Massachusetts  State  Board  of  Agriculture.  Effective  control  requires  concerted 
action  over  the  whole  infested  territory.  It  was  suggested  that  national  aid  in 
Massachusetts  to  the  control  of  the  gypsy  moth  might  be  directed  to  securing  para- 
sites and  predaceous  enemies  of  the  gypsy  moth  in  Europe. 

The  brown-tail  moth  is  generally  distributed  in  the  region  of  Boston,  and  being  a 
strong  flier  is  spreading  much  more  rapidly  than  the  gypsy  moth.  The  general  trend 
of  distribution  is  northward,  and  the  insect  has  been  found  in  Maine,  New  Hamp- 
shire, and  even  New  Brunswick. 

Natural  enemies  of  the  fruit  fly,  C.  P.  Lounsbury  {Agr.  Jour.  Cape  Good 
Hope,  26  (1905),  No.  1,  pp.  84-87). — Attention  is  called  to  the  work  of  Compere  in 
searching  for  parasites  of  Ceratitis  capitata.  This  traveler  believes  that  he  has  found 
an  effective  parasite  which  suppresses  the  insect  in  Brazil.  The  author  intends  to 
secure  specimens  of  the  parasite  and  test  their  value,  but  does  not  expect  much 
assistance  from  the  parasite  in  controlling  the  fruit  fly. 

Experiments  with  caustic  soda  and  some  patent  washes  against  the  San 
Jose  scale,  J.  L.  Phillips  (  Virginia  Sta.  Bui.  152,  pp.  61-67). — The  experiments 
reported  in  this  bulletin  were  carried  out  as  late  as  possible  in  the  dormant  season, 
viz,  during  the  latter  part  of  April.  Some  applications  were  made  in  the  fall  and  a 
few  during  the  summer. 

Caustic  soda  was  tested  in  strengths  of  1  lb.  per  1  to  <>  gal.  of  water.  It  was  found 
that  when  a  solution  of  caustic  soda  strong  enough  to  destroy  the  San  Jose  scale  was 
used  the  trees  were  seriously  injured.  Similar  results  were  obtained  with  Kilscale. 
The  insects  were  not  seriously  affected  by  this  remedy,  while  a  10  per  cent  solution 
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destroyed  all  the  foliage  on  young  apple  trees  and  from  40  to  50  per  cent  of  the 
foliage  on  old  trees  when  applied  in  July  and  August.  The  cost  of  the  material 
makes  it  unsuited  for  orchard  work. 

Con-Sol  is  a  concentrated  solution  of  lime,  sulphur,  and  salt.  It  was  applied  at 
different  strengths  on  April  22.  This  remedy  appeared  to  he  quite  effective  against 
San  Jose  scale  when  diluted  in  4  times  its  volume  of  water.  The  cost,  however,  is 
too  great  for  commercial  work.  A  solution  of  the  Con-Sol  strong  enough  to  kill  San 
Jose  scale  seriously  injures  foliage  if  applied  in  summer. 

A  comparison  of  these  remedies  with  lime,  sulphur,  anil  salt  shows  that  the  cost 
of  the  latter  is  ahout  1  ct.  per  gallon,  that  of  Con-Sol  20  cts.  per  gallon,  and  that  of 
Kilscale  15  to  16  cts.  The  lime-sulphur-salt  wash  is  an  effective  remedy  against  the 
San  Jose  scale. 

San  Jose  scale  in  West  Virginia,  F.  E.  Brooks  and  \V.  E.  Rumsey  (  West  Vir- 
ginia  Sta.  Spec.  Bui.  3,  pp.  135-141,  fig*-  *>)■ — Brief  notes  are  given  on  the  appearance, 
habits,  life  history,  and  means  of  combating  this  pest.  The  authors  recommend 
the  use  of  lime-sulphur  wash  for  this  purpose. 

How  to  kill  the  San  Jose  scale,  E.  P.  Felt  (Gard.  May.,  1  (1905),  No.  1,  pp. 
22,  23,  figs.  9). — Brief  notes  are  given  on  the  remedies  which  have  been  found  most 
effective  in  controlling  this  insect.  In  most  localities  lime-sulphur  washes  are  con- 
sidered the  best  insecticides  for  San  Jose  scale. 

The  Putnam  scale,  T.  D.  A.  Cockerell  (Proc.  Davenport  Acad.  Set.,  9  (1901- 
1903),  pp.  61,  62). — Brief  notes  are  given  on  references  to  the  early  literature  of  this 
species,  with  an  account  of  its  distribution  in  New  Mexico. 

The  grape  phylloxera,  J.  M.  Aldrich  (Idaho  Sta.  Bid.  46,  pp.  7). — This  pest 
was  first  discovered  in  Idaho  in  1901  and  has  since  spread  considerably  despite  the 
efforts  to  eradicate  it.  American  grapes  are  chiefly  affected  on  the  leaves  while 
European  varieties  are  attacked  on  the  roots.  The  occurrence  of  the  winged  brood 
has  not  thus  far  been  observed  in  Idaho.  On  account  of  the  long  immunity  in  Idaho 
to  the  attacks  of  this  pest  European  grapes  were  grown  on  their  own  roots  and  there 
are  no  vineyards  grafted  on  American  roots.  It  is  believed  that  this  operation  will 
become  necessary  as  a  result  of  the  spread  of  phylloxera. 

Forest  entomology,  A.  T.  Gillanders  (Trans.  Highland  and  Agr.  Soc.  Scotland, 
5.  ser.,  17  (1905),  pp.  19--'>7,  Jigs.  ///). — Attention  is  given  in  this  article  to  a  discus- 
sion of  mites,  plant  lice,  and  scale  insects  injurious  to  forest  trees. 

A  number  of  mites  belonging  to  the  genera  Phytoptus  and  Eriophyes  cause  injuries 
to  the  leaves  and  other  tissues  of  forest  trees.  The  life  history  and  habits  of  various 
plant  lice  and  Coccidpe  are  discussed  in  considerable  detail,  some  of  the  more  im- 
portant species  being  scurfy  scale,  oyster-shell  bark-louse,  Asterolecanium  variolosum, 
Crgptococcus  fagi,  etc.  For  the  destruction  of  scale  insects  the  author  recommends 
the  application  of  a  mixture  containing  caustic  soda,  pearl  ash,  soft  soap,  and  water. 

A  remarkable  plant  louse  on  maples,  B.  Wahl  (Ztschr.  Landw.  Yersuchw. 
Oesterr.,  7  (1904),  No.  11,  pp.  793-796,  fig.  1). — A  number  of  species  of  plant  lice 
were  observed  on  maples  in  the  vicinity  of  Vienna.  Particular  attention  is  given  in 
this  article  to  ChaUophorus  tesludinatus.  This  insect  is  especially  injurious  to  young 
trees,  but  may  be  quite  harmful  to  all  maples.  The  author  recommends  spraying 
with  tobacco  extract  or  kerosene  emulsion. 

Beetles  attacking  rubber,  H.  N.  Ridley  (Agr.  Bui.  Straits  and  Federated  Malay 
Stales,  3  (1904),  No.  10,  pp.  419,  420).—  Brief  notes  on  a  tiger  beetle  which  attacks 
the  shoots  of  Para  rubber.  Since  these  beetles  are  ordinarily  carnivorous  in  their 
habits  it  is  not  clear  whether  this  tendency  to  bite  rubber  plants  is  very  general. 

Mixtures  and  appliances  for  spraying,  T.  C.  Johnson  (  West  Virginia  Sta.  Bid. 
93,  pp.  65-118,  figs.  37). — The  usual  difficulties  met  by  fruit  growers  in  spraying  for 
insects  and  fungus  diseases  are  briefly  outlined. 
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Detailed  directions  are  given  for  the  preparation  of  various  insecticides  and  fungi- 
cides, Bordeaux  mixture,  soda  Bordeaux,  copper-sulphate  solution,  ammoniacal  car- 
bonate of  copper,  potassium-sulphid  solution,  iron  sulphate,  ami  sulphuric  solution, 
formalin,  dust  sprays.  Paris  green,  white  arsenic,  arsenate  of  lead,  hellebore,  kero- 
sene emulsion,  hydrocyanic-acid  gas,  etc. 

Recent  experiments  with  soda  Bordeaux  indicate  that  this  fungicide  has  consider- 
able value.  It  maybe  prepared  by  adding  commercial  lye  to  a  solution  of  cupper 
sulphate  until  the  mixture  is  perfectly  neutral.  If  it  is  carelessly  prepared  it  maybe 
either  acid  or  alkaline  and  will  cause  injury  to  the  leaves.  This  danger  may  be 
avoided  by  adding  lime  at  the  rate  of  1  oz.  to  6  oz.  of  copper  sulphate.  In  prepar- 
ing the  solution  copper  sulphate  is  ordinarily  employed  at  the  rate  of  1  lb.  to  10  gal. 
of  water.     Notes  are  also  given  on  spraying  apparatus. 

Dust  spraying  in  Delaware,  C.  1'.  Close  {Delaware  Sta.  Bui.  69,  pp.  3-7). — On 
account  of  the  heavy  dews  which  prevail  during  the  season  in  Delaware  the  condi- 
tions are  considered  quite  favorable  for  dust  spraying.  Various  materials  were 
tested  for  this  purpose,  but  none  was  satisfactory  except  a  combination  of  pulverized 
copper  sulphate  and  hydrated  lime  to  which  Paris  green  or  some  other  poison  was 
added. 

As  a  result  of  the  experiments  reported  in  this  paper  the  author  believes  that  a 
dust  spray  can  be  applied  at  about  one-half  the  expense  of  a  liquid  spray.  Applica- 
tions were  made  before  the  buds  began  to  swell  and  at  other  dates  ranging  from  May 
IS  to  June  24.  Apple,  pear,  peach,  plum,  and  cherry  trees  were  sprayed.  No  injury 
was  caused  by  this  method  of  treatment.  The  codling  moth  and  apple  scab  were 
successfully  controlled  by  dust  spraying.  The  author  believes  that  for  this  method 
of  treatment  it  is  best  to  rely  on  some  brand  of  hydrated  lime,  pulverized  copper 
sulphate,  and  Paris  green. 

The  horn  fly,  J.  Spencer  (  Virginia  Sta.  Bui.  153,  pp.  71-77,  figs.  5). — The  life 
history  of  this  pest  is  briefly  outlined.  One  of  the  remedies  for  controlling  it  con- 
sists in  applying  lime  to  cow  manure  in  which  the  insect  lives  in  the  larval  condition. 

The  author  found  that  cows  could  he  effectively  freed  from  this  insect  by  spraying 
with  kerosene  emulsion  containing  2  gal.  kerosene  and  \  lb.  soap  per  1  gal.  of  water, 
the  whole  to  be  diluted  with  5  parts  of  water  before  using.  The  swarms  of  horn 
flies  were  reduced  to  insignificant  numbers  by  daily  application  for  a  period  of  2 
weeks.  It  was  found  that  15  gal.  of  the  diluted  kerosene  emulsion  were  sufficient  for 
treating  100  cattle. 

The  sheep  maggot,  with  notes  on  other  common  flies,  W.  W.  Fkoggatt 
{Agr.  Gaz.  New  South  Wales,  15  {1904),  No.  12,  pp.  1205-1211;  16  {1905),  No.  1,  pp. 
16-22,  pis.  2). — Notes  are  given  on  the  habits,  life  history,  and  economic  relations  of 
Cattiphora  oceanicae,  C.  villosa,  blue  bottle  fly,  house  fly,  stable  fly,  and  several  other 
related  species. 

For  the  destruction  of  the  2  first-named  species  the  author  recommends  a  suitable 
treatment  of  the  material  in  which  the  flies  breed  and  the  use  of  whale-oil  sulphur 
and  other  dips.  In  some  cases  the  whale-oil  sulphur  dip  was  found  to  be  of  little 
value  in  treating  lambs.  Stockholm  tar  and  sulphur  were  used  in  such  cases.  A 
brief  bibliography  relating  to  this  subject  is  appended  to  the  article. 

Flies  on  ostriches  {Agr.  Jour.  Cape  <io<><l  Hope,  26  {1905),  No.  1, p.  8). — In  the 
Hopetown  district  a  plague  of  flies  occurred  on  ostriches  causing  them  to  become 
emaciated  as  a  result  of  parasitism.  These  flies  were  identified  as  Hippobosca 
struthionis.     The  flies  were  found  to  succumb  readily  to  the  use  of  insect  powder. 

A  swarm  of  bees  under  glass,  A.  Ronsseray  {Apiculteur,  n.  ser.,49  {1905),  No.  2, 
pp.  68-71,  figs.  2).— A  description  is  given  of  a  method  of  construction  of  the  comb 
and  the  forms  of  comb  produced  by  a  swarm  of  bees  allowed  complete  liberty  in 
this  regard  in  a  closed  glass  compartment  containing  a  branch  of  a  tree  for  attaching 
the  comb. 
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A  roller  for  piercing-  the  cells  of  comb  honey,  Sexe  (Apiculleur,  n.  ser.,  49 
(1905),  No.  2,  pp.  79-81,  figs.  2). — A  brief  description  is  given,  with  illustrations,  of 
an  instrument  designed  for  puncturing  the  caps  of  cells  in  order  to  stimulate  the 
activity  of  the  swarm. 

Sericulture  in  connection  with  coffee  raising  (Bol.  Agr.  Sdo  Paulo,  5.  ser., 
1904,  No.  10,  pp.  479-481). — Attention  is  briefly  called  to  the  possibilities  of  mul- 
berry culture  and  silk  production  in  a  profitable  manner  in  connection  with  coffee 
plantations. 

FOODS—NUTRITION. 

Milling  tests  of  wheat,  H.  Snyder  (Minnesota  Sta.  Bui.  90,  pp.  232-237,  pis.  3). — 
To  test  the  relative  quality  of  standard  grades  of  wheat  of  the  1904  crop  milling  and 
baking  tests  were  made  with  10  samples  representing  various  grades. 

The  yield  of  flour  was  found  to  be  directly  proportional  to  the  weight  of  a  bushel 
of  cleaned  wheat,  the  highest  yield,  08.5  per  cent  total  flour,  being  found  with  heavy, 
clean,  high-grade  wheat  weighing  61  lbs.  to  the  bushel.  The  lowest  yield,  51.7  per 
cent,  was  obtained  with  rusted  and  rejected  wheat  weighing  49.5  lbs.  per  bushel. 
No  material  difference  was  observed  in  the  protein  content  of  the  various  grades  of 
wheat,  but  the  percentage  in  all  the  samples  was  unusually  low.  This,  in  the 
author's  opinion,  is  due  to  climatic  conditions,  particularly  an  excess  of  rainfall  dur- 
ing the  latter  part  of  the  growing  period.  "An  excess  of  water  during  the  growing 
season  appears  to  have  a  tendency  to  decrease  the  protein  content  of  all  grains." 

The  rusted  wheat  examined  contained  12.5  per  cent  protein.  Commenting  on 
rusted  wheats  the  author  states  that  "there  appears  to  be  quite  a  wide  range  in  the 
protein  content  of  rusted  wheats;  some  samples  have  been  analyzed  showing  as  low 
as  11  per  cent  and  others  as  high  as  19  per  cent."  The  flour  from  the  badly  rusted 
wheat  contained  more  total  gluten  and  protein  than  flours  from  the  standard  grades 
of  wheat,  but  it  was  lacking  in  desirable  physical  qualities,  such  as  power  of  expan- 
sion and  color.  The  gluten  was  abnormal  in  composition,  as  was  shown  by  the  low 
gliadin  content  of  the  flour. 

The  No.  1  grade  wheats  produced  the  largest  loaf  and  best  quality  of  bread, 
although  the  flours  contained  less  protein  and  gluten  than  a  number  of  other 
samples.  The  rusted  wheat  produced  the  poorest  quality  of  bread.  According  to 
the  author,  light-weight  rust-free  wheat  generally  produces  flour  of  fair  quality  with 
gluten  of  abnormal  properties,  although  the  yield  of  flour  is  low.  "The  light-weight 
wheat  when  badly  affected  by  rust  has  had  its  bread-making  qualities  impaired  so 
that  it  will  not  make  a  high  grade  of  flour.  .  .  .  Owing  to  their  poor  milling  and 
bread-making  qualities  and  a  tendency  toward  a  high  protein  content  the  farmer  will 
find  the  badly  rusted  wheat  more  valuable  for  feeding  purposes  than  as  a  market- 
able crop." 

The  acidity  of  wheat  in  the  Orleansville  region,  J.  Sarthou  (Rev.  Sere. 
Intendance  Mil.  Paris;  abs.  in  Rev.  Soc.  Sci.  Hyg.  Aliment.,  1  (1904),  No.  3,  pp.  265, 
266). — The  flour  furnished  the  garrison  at  Orleansville  had  a  high  acidity,  in  general 
the  wheat  grown  on  mountains  being  more  acid  than  that  grown  on  lowlands.  The 
method  commonly  followed  of  storing  the  wheat  in  pits  is  pointed  out  as  a  condition 
which  would  increase  the  acidity;  as  would  also  the  method  of  milling  followed. 

Bread  with  superior  keeping  qualities,  M.  Mansfeld  (Juhresber.  Untersudh. 
Anst.  Ally.  Qsterr.  Apoth.  Ver.,  16  (1903-4),  p.  11;  abs.  in  Ztschr.  Untersuch.  Nahr.  u. 
Genussmtl.,  8  (1904),  No.  12,  p.  756). — A  material  designed  for  use  in  making  bread 
with  superior  keeping  qualities  was  found  to  consist  essentially  of  rye-starch  paste 
with  a  small  amount  of  salt  and  glycerin. 

The  effect  of  ozone  on  the  baking  quality  of  wheat  flour,  C.  Brahm  (Ztschr. 
Untersuch.  Nahr.  u.  Genussmtl.,  8  (1904),  No.  11,  pp.  669-673,  fig.  2).— The  data 
reported  call  attention  to  the  injurious  effects  of  ozone  as  a  bleaching  agent  on  the 
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baking  quality  of  flour,  and  have  been  noted  from  another  publication  (E.  S.  R.,  16, 
p.  799). 

Observations  on  a  malt  glucose,  known  as  "  Midzuame,"  made  in  Japan 
from  rice  and  millet,  F,  H.  Stoker  and  G.  W.  Rolfe  {Bui.  Bussey  Inst.,  3  (1904), 
No.  4,  pp.  80-94). — A  summary  of  historical  and  other  data  regarding  midzuame, 
together  with  the  report  of  some  tests  tarried  on  with  this  material  and  similar 
articles. 

A  note  on  Ame,  Y.  Fukukawa,  trans,  by  S.  Takaki  (Bid.  Bussey  Just.,  3  (1904), 
No.  /',  pp.  95-97). — A  translation  from  the  Japanese  of  an  article«  published  several 
years  ago  on  ame,  a  food  product  said  to  be  a  mixture  of  maltose  and  dextrin. 

The  food  value  of  sugar  (Abs.  in  Rev.  Soc.  Sci.  Hyg.  Aliment.,  1  (1904),  No.  3, 
pp.  257-259). — A  summary  of  data  presented  before  the  Sociite  Centrale  d' Agriculture 
de  Belgique,  Mar.  16,  1904.  The  value  of  sugar  for  the  production  of  energy  and 
muscular  work  by  man  and  animals  and  its  importance  in  the  formation  of  fat  and 
milk  were  the  principal  subjects  spoken  of. 

Sugar  as  a  natural  constituent  of  mace,  W.  Ludwig  and  II.  Haupt  (Ztschr. 
Untersuch.  Nahr.  u.  Genussmtl.,  9  (1905),  No.  4,  pp.  200-204). — The  investigations 
reported  have  to  do  with  the  detection  of  the  adulteration  of  mace  with  sugar.  The 
authors  conclude  that  sugar  is  a  normal  constituent  of  mace — the  amount  varying  in 
different  samples — and  that  this  must  be  taken  into  account  in  examining  mace  for 
the  presence  of  sugar  as  an  adulterant. 

Analyses  of  preserved  egg  products,  1'.  Welmans  (Pharrn.  Zt<j.,  43  (1903), 
pp.  665-667,  804;  abs.  in  Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  8  (1904),  No.  12, 
///'.  751,  75J). — Analyses  are  reported  of  the  white  and  yolk  of  large  and  small  eggs 
and  of 'a  number  of  preserved  egg  products.  The  manufacture  of  such  goods  is 
discussed. 

The  treatment  of  frying  oils,  F.  Jean  (Rev.  Gen.  Chim.  Pure  et  Appl.,  7  (1904), 
l>.  326;  abs.  in  Analyst,  30  (1905),  No.  346,  p.  21). — The  cause  of  frothing  of  vegetable 
oils  used  in  cookery  was  studied. 

It  was  found  that  when  oil  is  heated  to  230°  C.  the  volatile  constituents  are  driven 
off;  the  oil  no  longer  froths  and  the  acidity  is  reduced.  When  distilled  with  steam 
at  150°  the  oil  froths  considerably  and  an  acid  distillate  is  obtained.  At  190  to  225° 
the  frothing  is  reduced  and  solid  particles  are  carried  over,  while  above  225°  the 
acidity  increases.  The  distillate  was  found  to  contain  ally]  sulphid,  aldehydes,  and 
fatty  acids.  When  oils  were  heated  with  various  fruits  to  170°  and  a  current  of  air 
passed  through  the  liquid  there  was  no  frothing. 

Bleached  and  rancid  fat,  M.  Winckel  (Ztschr.  Untersuch.  Nahr.  a.  Genussmtl., 
9  (1905),  No.  .',  pp.  90-96). — The  investigations  reported  led  to  the  conclusion  that 
the  change  brought  about  when  fat  is  exposed  to  sunlight  is  different  from  that 
noted  when  it  is  kept  in  the  dark  (rancidity  being  excluded),  though  in  both  cases 
the  changes  are  due  to  chemical  action.  Rancidity  is  brought  about  by  the  action 
of  micro-organisms.  Rancidity  and  the  property  of  showing  the  phloroglucin- 
hydrochloric-acid  reaction  do  not  occur  at  the  same  time.  Spoiled  fat  gives  the 
phloroglucin-hydroehloric-acid  reaction,  but  this  is  not  dependent  upon  the  rancid- 
ity. Spoiled  butter  fat  does  not  undergo  the  same  chemical  change  as  other  fats. 
The  detection  of  rancidity  and  other  points  are  discussed. 

The  artificial  preparation  of  foods,  M.  Berthelot  (Kosmos,  1  (1904),  No.  2, 
pp.  93-96). — The  possibilities  of  producing  food  products  synthetically  are  discussed, 
and  attention  drawn  to  the  limitations  which  must  attend  such  attempts. 

The  use  of  formalin  for  preserving  foods,  0.  Liebreich  (Ther.  Monatsh.,  18 
(1904),  pp.  59-61;  abs.  in  Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  8  (1904),  No.  11,  p. 
718). — The  author  discusses  the  use  of 'formalin  as  a  preservative,  and  recommends 
that  if  used  the  fact  should  be  plainly  stated. 

"Tokei  Iji  Shinshi,  1885,  No.  364,  p.  355. 
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Concerning'  sulphurous  acid  in  composition,  W.  Kerp  (Arb.  K.  Gesxmdheit- 
samte,  21  (1904),  pp.  180-225;  abs.  in  Ztschr.  Untermch.  Nahr.  u.  Genussmtl.,  8 
(1904),  No.  3,  pp.  213-215). — Studies  of  sulphurous  acid  and  the  forms  in  which  it 
occurs  with  special  reference  to  food  products. 

Colored  legumes,  Wacker  (Ber.  Untersuch.  TJlm,  1902-1904,  p.  18;  abs.  in  Ztschr. 
Untersuch.  Nahr.  u.  Genussmtl.,  8  (1904),  No.  7,  p.  436). — A  small  amount  of  green 
coloring  matter,  which  was  probably  added  chlorophyll,  was  obtained  from  green 
peas. 

Swiss  food  book.  I,  Alcoholic  beverages  (Schweizerisches  Lebensmittelbuch. 
I,  Die  alkoholisclien  Getrdnke.  Bern:  Neukomm  &  Zimmermann,  1904,  2.  ed.,  pp.  76; 
rev.  in  Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  9  (1905),  No.  3,  p.  190). — The  subjects 
included  are  beer,  wine,  and  other  alcoholic  beverages,  and  vinegar.  It  is  stated 
that  this  edition  has  been  revised. 

Complete  analyses  of  northern  Italian  wines  exhibited  at  the  Paris  Expo- 
sition, 1900,  C.  Mensio  and  A.  Levi  (Staz.  Sj>er.  Agr.  Ital,  37  (1904),  No.  7-8,  pp. 
549-578). — Over  200  samples  are  reported  upon. 

The  phosphoric  acid  content  of  wines  of  northern  Italy,  C.  Mensio  (Staz. 
Sptr.  Agr.  Ital.,  37  (1904),  No.  7-S,  pp.  579-594). — Data  are  reported  regarding  the 
phosphoric  acid  content  of  a  large  number  of  samples  of  wine. 

Changes  in  the  composition  of  wine  due  to  clarifying  with  isinglass,  gela- 
tin, albumen,  and  Spanish  earth,  K.  Windisch  and  T.  Roettgen  (Ztschr.  Unter- 
such.  Nahr.  n.  Genussmtl.,  9  (1905),  No.  3,  pp.  129-133). — The  authors  studied  the 
changes  in  composition  of  wine  brought  about  by  the  use  of  different  clarifying 
agents.  From  the  analyses  reported  and  other  available  data  it  appeared  that  the 
chemical  composition  of  wine  is  only  slightly  modified  by  the  clarifying  agents,  this 
being  especially  true  in  the  case  of  isinglass  and  gelatin. 

Principles  of  dietetics,  H.  Labbe  (Principes  de  dietitique.  Paris:  J.  B.  Bal.Uere& 
Sons  [19041,  pp.  330>'  rev-  in  Rev-  $oc-  Sri-  Hyff-  Aliment.,  1  (1904),  No.  3,  pp.  284, 
285). — Foods,  the  process  of  digestion,  digestive  ferments,  principles  of  dietetics,  and 
related  topics  are  considered  in  this  handbook. 

Dietary  studies  with  Harvard  University  students,  E.  Mallinckkoot,  Jr. 
(U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  152,  pp.  63). — Dietary  studies 
were  made  with  10  students  living  at  Randall  Hall,  one  of  the  large  college  commons 
of  Harvard  University.  In  every  case  the  investigations  covered  3  periods  of  3 
weeks.each  in  the  fall,  winter,  and  spring. 

Considerable  variations  were  noticed  with  the  different  individuals  and  in  differ- 
ent periods,  but  not  greater  than  might  have  been  expected.  So  far  as  it  is  possible 
to  judge,  the  men  appeared  to  be  in  bodily  equilibrium  on  their  various  diets  during 
the  different  periods;  at  least  they  showed  no  change  in  general  physical  condition 
that  could  be  detected  by  careful  medical  examination. 

On  an  average  the  diet  furnished  86  gm.  protein  and  2,064  calories  of  energy,  values 
which  are  smaller  than  those  called  for  by  the  commonly  accepted  dietary  standards. 
However,  considered  on  the  basis  of  body  weight,  the  daily  diet  supplied  1.3  gm. 
protein  and  45  calories  of  energy  per  kilogram  body  weight,  i.  e.,  a  little  less  protein 
and  a  little  more  energy  than  called  for  by  the  standards  referred  to.  The  amount 
expended  for  food  was  small,  being  on  an  average  37#.9  cts.  per  man  per  day. 

The  problems  of  rational  nutrition  and  the  measurement  of  available 
energy  by  the  dynamometer  devised  by  Charles  Henry,  A.  Goy  (Rev.  Soc.  Sci. 
Hyg.  Aliment.,  1  (1904),  No.  2,  pp.  125-131,  figs.  4). — A  special  form  of  dynamometer 
is  described. 

Duclaux'  work  and  rational  nutrition,  C.  Novrry  (Ber.  Soc.  Sci.  Hyg.  Ali- 
ment., 1  (1904),  No.  2,  pp.  154-173). — A  summary  of  the  work  of  Duclaux  in  relation 
to  nutrition.     The  author  calls  attention  especially  to  that  phase  of  the  work  which 
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has  to  do  with  the  relation  of  digestive  ferments  and  micro-organisms  to  the  energy 
balance  of  the  body. 

The  source  of  muscular  energy,  A.  Tkunz  (Fuhling's  Landw.  Ztg.,  53  (1904), 
Nos.  21,  pp.  785-790;  22,  pp.  838-843). — A  critical  summary  and  discussion. 

The  general  conclusion  is  drawn  that  protein,  fat,  and  carbohydrates  may  all  be 
sources  of  muscular  energy.  So  long  as  nitrogen-free  nutrients  are  supplied  in  abun- 
dance in  the  food  or  stored  in  abundance  in  the  tissues  they  are  used  for  muscular 
work.  When  they  are  no  longer  present  protein  is  a  source  of  muscular  energy. 
Furthermore,  it  appears  that  the  muscles  utilize  for  muscular  work  not  only  the 
energy  due  to  cleavage  of  nutrients,  but  also,  owing  to  its  affinity  for  the  cleavage 
products,  the  oxygen  which  is  present  in  muscles. 

The  way  in  which  chemical  energy  is  converted  into  muscular  energy  in  the  mus- 
cles is  not  definitely  known.  When  more  food  is  supplied  than  is  required  for  main- 
tenance only  33  per  cent  of  the  energy  of  the  excess  food  materials,  on  an  average,  is 
converted  into  muscular  work  in  the  case  of  farm  animals. 

Gelatin  as  a  substitute  for  proteid  in  the  food,  J.  R.  Murlin  (Science,  n.  ser., 
21  (1905),  No.  525,  pp.  106,  107). — At  the  December  meeting  of  the  New  York  Soci- 
ety for  Experimental  Biology  and  Medicine,  the  author  reported  the  results  of 
experiments  on  gelatin  as  a  substitute  for  protein  in  food. 

In  tests  with  dogs,  amounts  of  gelatin  furnishing  from  one-fourth  to  two-thirds  of 
the  nitrogen  required  were  fed,  the  remainder  of  the  nitrogen  being  supplied  by 
meat  proteid.  The  rations  were  so  arranged  that  the  energy  requirements  were  fully 
met  by  fats  and  carbohydrates.  The  protection  of  body  protein  was  the  same  when 
one-fourth,  one-third,  and  one-half  of  the  nitrogen  of  the  food  were  supplied  by  gel- 
atin, the  coincident  protecting  power  of  fats  and  carbohydrates  being  the  same. 

When  the  coincident  protecting  power  of  nonproteid  food  is  increased  by  feeding 
larger  percentages  of  carbohydrates  and  less  fat,  the  author  states  that  two-thirds  of 
the  nitrogen  requirement  of  the  body  may  be  met  by  gelatin  and  nitrogen  equilibrium 
maintained  at  the  starvation  level.  The  results  were  confirmed,  it  is  said,  in  experi- 
ments with  man. 

The  physiological  effects  of  peptone  and  allied  products.  VI,  The  metab- 
olism of  arginin,  W.  II.  Thompson  (Jour.  Physiol.,  32  (1905),  No.  2,  pp.  137- 
146). — In  experiments  with  dogs  it  was  found  that  arginin  fed  as  chlorid  or  carbonate 
caused  an  increase  of  nitrogen  in  the  urine.  The  greater  part  of  the  nitrogen,  72.8  to 
96.3  per  cent,  appeared  as  urea. 

In  laboratory  tests  only  half  the  nitrogen  was  obtained  as  urea,  the  other  half 
being  obtained  as  ornithin.  In  the  animal  body  either  ornithin  is  not  formed,  or  if 
formed  is  reconverted  for  the  most  part  into  urea.  Much  the  same  effects  were 
obtained  when  arginin  was  administered  by  hypodermic  injection,  except  that  more 
nitrogen  was  excreted  in  the  urine  than  could  have  come  from  the  arginin  given. 
The  excess  of  nitrogen  did  not  appear  to  be  caused  by  the  solvent  employed,  conse- 
quently one  must  assume,  according  to  the  author,  that  arginin  stimulates  nitrog- 
enous metabolism. 

The  nutritive  value  of  the  cleavage  products  of  albumin.  I,  The  energy 
involved  in  digesting  meat  and  somatose,  W.  Cronheim  (Arch.  Physiol.  [Pflii- 
ger~\,  106  (1904),  No.  1-2,  pp.  17-42,  dgms.  2). — From  experiments  in  which  the  res- 
piratory quotient  was  determined  the  author  concludes  that  as  much  as  30  gm.  of 
somatose  can  be  taken  without  causing  digestive  disturbances,  and  that  this  quantity 
is  digested  with  less  labor  than  an  equivalent  amount  of  meat. 

On  the  relation  of  enterokinase  to  trypsin,  W.  M.  Bayliss  and  E.  H.  Star- 
ling (Jour.  Physiol.,  32  (1905),  No.  2,  pp.  129-136). — The  following  is  quoted  from 
the  author's  conclusions  based  on  experimental  work: 

"There  is  no  evidence  that  a  solution  of  trypsin  is  equivalent  to  a  combination  of 
kinase  and  trypsinogen.    Trypsin  is  a  new  substance,  differing  from  trypsinogen,  and 
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produced  from  the  latter  by  the  ferment-like  action  of  enterokinase.  There  is  no 
evidence  that  the  enterokinase  is  essential  to  or  takes  any  part  in  the  proteolytic 
activities  of  trypsin.'1 

The  physiological  role  of  glycogen  [Rev.  Prang.  Med.  et  Chirurg.,  1904,  No.  35; 
abs.  in  Rev.  Soc.  Sci.  Hyg.  Ailment.,  1  (1904),  No.  3,  pp.  279-281). — According  to  the 
author's  summary  glycogen  has  two  important  properties — first,  it  is  a  source  of 
energy  and  a  powerful  exhaustive  of  functional  activity,  and  second,  it  has  antitoxic 
properties. 

The  influence  of  food  on  respiratory  combustion,  Laulaxie  (Compt.  Rend. 
Soc.  Biol.  [Paris},  57  (1904),  Nos.  35,  pp.  548-551;  36,  pp.  579-584;  58  (1905),  No.  3, 
pp.  115-1:1 1. — Data  are  reported  regarding  the  effect's  of  different  classes  of  food  on 
the  consumption  of  oxygen. 

As  shown  by  the  amount  of  oxygen  consumed  in  tests  with  dogs,  combustion 
in  the  body  is  much  increased  3  hours  after  taking  food;  in  fact,  the  increase  is 
noticeable  immediately  after  eating.  Except  with  small  rations  (400  gin.  of  meat), 
the  intensity  of  combustion  increased  to  the  twelfth  hour,  when  it  reached  its  maxi- 
mum. It  then  decreased,  reaching  a  minimum  24  hours  after  food  was  taken.  In 
the  case  of  sugar  the  maximum  combustion  was  found  in  3  hours.  It  is  apparent, 
therefore,  that  combustion  in  the  body  depends  upon  the  quantity  and  quality  of 
the  food  taken,  and  the  author  believes  it  fair  to  conclude  that  oxygen  consumption 
is  a  measure  of  the  work  of  digestion. 

A  method  of  determining  a  maintenance  ration  is  proposed  which  depends  upon  a 
comparison  of  the  oxygen  actually  required  and  the  theoretical  amount,  that  quan- 
tity of  food  being  sufficient  for  maintenance  which  shows  in  24  hours  an  actual 
oxygen  consumption  just  equal  to  the  theoretical  value  required  for  complete  com- 
bustion of  the  food,  body  weight  being  maintained. 

In  a  test  reported,  which  was  made  with  a  dog  weighing  15  kg.  fed  horse  meat, 
the  oxygen  consumed  ranged  from  120.128  liters  when  fasting  to  278.626  liters  when 
2,000  gin.  was  eaten.  The  theoretical  amount  of  oxygen  necessary  for  the  consump- 
tion of  the  food  ranged  from  nothing  to  500  liters.  The  corresponding  difference 
between  the  theoretical  and  actual  amounts  of  oxygen  ranged  from  —120.128  to 
•  221.374.  Platting  the  curves  of  the  results  obtained  the  author  calculates  that 
620  gm.  of  meat  represents  the  quantity  at  which  oxygen  equilibrium  would  be 
reached.  In  a  similar  experiment  in  which  milk  soup  was  fed  the  amount  required 
for  maintenance  was  calculated  to  be  387.32  gm.  The  value  of  this  method  is 
discussed. 

On  the  interrelationship  of  calcium  and  magnesium  excretion,  J.  Malcolm 
(Jour.  Physiol.,  32  (1905),  No.  2,  -pp.  183-190). — The  experiments  reported  were  made 
with  dogs.  According  to  the  author,  "considerable  evidence  is  brought  forward  to 
show  that  the  ingestian  of  soluble  magnesium  salts  causes  a  loss  of  calcium  in  adult 
animals  and  hinders  its  deposition  in  young  growing  animals,  while  soluble  calcium 
salts  do  not  in  the  same  way  affect  the  excretion  of  magnesium." 

Practical  exercises  in  chemical  physiology  and  histology,  H.  B.  Lacey  and 
C.  A.  Paxxett  (Cambridge:  W.  Heffer  &  Sons;  London:  Simpkin,  Marshall  &  Co.,  1904, 
l>t>.  11::  rev.  In  Lancet  [London],  1905,  I,  No.  14,  p.  936). — A  compilation  of  practical 
exercises  in  chemical  physiology  and  histology,  designed  for  the  use  of  students. 
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The  composition  of  Ontario  feeding  stuffs,  W.  P.  Gamble  |  Ontario  Agr.  Col. 
and  Expt.  Farm  Bui.  138,  pp.  32). — With  the  object  of  securing  data  regarding  the 
composition  and  quality  of  local  feeding  stuffs,  samples  of  by-products  were  collected 
from  flour,  oat,  pea,  and  starch  mills,  and  from  other  sources.  Some  samples  of 
proprietary  feeds  and  staple  feeding  stuffs  were  also  collected. 
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The  feeding  stuffs  analyzed  include  a  number  of  samples  of  pea  meal,  pea  hulls 
or  pea  bran,  mixed  chop,  wheat  middlings,  wheat  bran,  low-grade  flour,  shorts, 
crushed  wheat,  "'bees'  wing"  (i.  e.,  outer  layer  wheat  hull),  cotton-seed  meal  and 
hulls,  linseed  meal,  gluten  meal  and  feed,  corn  chop,  corn  bran,  silage  and  fodder, 
oat  hulls  or  bran,  oat  dust,  sittings,  feed  and  oatmeal,  mill  feed,  barley  dust,  malt 
sprouts,  barley,  dried  molasses  beet  pulp,  poultry  feeds,  stock  foods,  and  stock-food 
ingredients,  i.  e.,  sphagnum  moss  and  beet  sugar  molasses.  The  feeding  stuffs  were 
also  submitted  to  microscopical  examination. 

The  pea  meal  had  on  an  average  the  following  percentage  composition:  Water 
10.34,  protein  23.27,  fat  1.90,  nitrogen-free  extract  54.62,  crude  fiber  7.04,  and  ash 
2.83  per  cent.  The  average  percentage  composition  of  pea  hulls  was,  water  7.51, 
protein  10.04,  fat  1.44,  nitrogen-free  extract  36.01,  crude  fiber  42.07,  and  ash  2.92  per 
cent.     Some  of  the  conclusions  follow: 

"Only  a  few  cases  of  actual  adulteration  have  been  found  among  the  samples 
examined.  In  every  instance  the  adulterated  sample  was  forwarded  to  us  by  a 
feeder  of  live  stock. 

"A  considerable  number  of  by-products,  such  as  corn  bran,  oat  hulls,  and  oat 
feed,  etc.,  are  of  such  inferior  quality  that  they  can  not,  as  a  rule,  be  used  to  any 
profit.  .  .  . 

"At  the  present  time  the  prices  asked  for  cattle  foods  bear  very  little  relation  to 
their  feeding  value.  That  is,  feed  is  retailed  at  so  much  per  ton  whether  it  is  rich  in 
protein  and  well  suited  to  supplement  our  ordinary  farm  foods,  or  whether  it  is  a 
starchy  food,  and  therefore  of  much  less  value  in  compounding  suitable  rations  for 
cattle.  Such  being  the  case,  special  care  in  the  purchase  of  feeds  and  some  knowl- 
edge of  their  chemical  composition  will  be  found  of  paramount  importance  in 
keeping  the  cost  of  feeding  down  to  a  point  which  will  admit  of  a  profit.   .   .   . 

"Pea  meal,  linseed  meal,  maize  gluten,  gluten  feed,  middlings,  and  wheat  bran 
are  by-products  which  contain  a  large  quantity  of  protein,  and  are  therefore  most 
valuable  components  for  a  ration  intended  for  dairy  cows.  For  fattening  pigs  good 
results  have  been  obtained  from  a  mixture  of  skim  milk  and  low-grade  flour.  Shorts 
is  an  excellent  food  for  young  pigs.  Oat  dust  and  other  feeds  of  like  composition,  if 
pure,  furnish  nutritive  materials  at  economical  prices.   .   .   . 

"Regarding  mill  feed,  oat  hulls,  and  such  low-grade  materials  little  need  be  said. 
The  [data  reported]  show  them  to  be  entirely  unfit  to  feed  as  substitutes  for  pea 
meal,  linseed  cake,  and  such  nitrogenous  materials.  There  are  cases,  however,  in 
which  these  feeding  stuffs  might  be  used  to  advantage,  but  the  feeder  is  likely  to  be 
misled  in  the  purchase  of  these  materials,  because  the  price  asked,  judged  from  the 
cost  of  standard  food  materials,  would  indicate  value  which  they  do  not  possess." 

A  table  i-  given  showing  the  calculated  amount  of  digestible  nutrients  furnished 
by  different  weights  of  a  number  of  feeding  stuffs. 

The  composition  of  rice  by-products,  G.  S.  Fraps  {Texas  Sta.  Bui.  13,  pp.  14, 
map  1). — Rice  milling  is  described  and  a  number  of  analyses  of  rice  by-products, 
including  hulls,  polish,  and  bran,  are  reported.  The  feeding  value  and  digestibility 
of  rice  products  are  discussed,  and  standards  for  rice  bran  suggested.  The  author's 
summary  follows: 

"Rice  hulls  have  a  low  feeding  value;  their  composition  approximates  that  of 
wheat  straw,  but  it  has  less  value. 

"Rice  polish  has  a  slightly  higher  feeding  value  than  corn,  and  is  about  equal  to 
oats  or  wheat. 

"Three  classes  of  so-called  rice  bran  are  sold  in  Texas;  pure  rice  bran,  consisting  of 
cuticle  of  the  grain  mixed  with  a  small  amount  of  hulls  incidental  to  the  process  of 
milling;  rice  bran  mixed  with  rice  hulls:  rice  bran,  rice  polish,  and  rice  hulls  mixed. 
This  confusion  will  eventually  damage  the  trade. 
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"Pure  rice  bran  should  contain  not  less  than  10  per  cent  protein  and  6  per  cent  fat, 
or  more  than  20  per  cent  crude  fiber. 

"Pure  rice  bran  is  slightly  superior  in  composition  to  corn  meal. 

"Any  addition  of  rice  hulls  lowers  the  feeding  value  of  the  mixture. 

"Commercial  rice  bran  may  contain  as  low  as  4  per  cent  protein,  and  as  high  as  50 
per  cent  crude  fiber. 

"The  mixture  of  bran,  polish,  and  hulls  in  the  proportions  in  which  they  come  from 
the  grain  will  contain  about  7.5  percent  protein  and  28  per  cent  crude  fiber,  and  has 
a  little  over  half  the  value  of  pure  bran. 

"  Mixtures  of  rice  bran  with  rice  hulls,  or  with  hulls  and  polish,  should  be  sold  under 
their  true  names,  and  on  their  own  merits,  and  not  under  the  name  and  on  the 
merits  of  a  superior  article." 

Inspection  of  feeding-  stuffs  in  1904,  F.  W.  Morse  {New  Hampshire  Sta.  Bui. 
116,  pp.  8). — Under  the  provisions  of  the  State  feeding  stuff  law  analyses  were 
reported  of  cotton-seed  meal,  linseed  meal,  gluten  meal  and  feed,  dairy  feed,  hominy 
meal  and  feed,  and  wheat,  oat,  and  corn  and  oat  feeds.  Of  the  50  samples  examined 
5  showed  marked  deficits  in  protein  or  fat. 

"Two  samples  of  cotton-seed  meal  were  low  in  protein;  but  one  of  them  was 
exceptionally  high  in  fat,  which  in  a  measure  offset  the  deficit.  A  sample  of  linseed 
meal  showed  a  similar  deficit  in  protein,  partially  made  good  by  an  excess  of  fat. 
A  sample  of  hominy  feed  was  unreasonably  low  in  both  protein  and  fat,  and  a 
sample  of  beef  scraps  was  low  in  protein  only.  One  sample  of  gluten  feed  unaccom- 
panied by  a  guarantee  was  much  lower  than  the  average  in  protein,  but  was  retailed 
at  as  high  a  price  as  the  others. 

"The  prices  of  the  different  kinds  of  feeds  should  be  carefully  considered  by  the 
purchaser.  They  are  apparently  based  on  the  demand  for  certain  classes  of  goods 
and  are  made  as  high  as  the  market  will  bear.  They  frequently  are  out  of  propor- 
tion to  the  intrinsic  value  of  the  material  and  vary  widely  in  different  localities  for 
the  same  kind  of  feed." 

Condimental,  tonic,  and  other  stock  foods,  W.  Frear  {Pennsylvania  Sta.  Bui. 
70,  ]>}>.  7). — Chemical  and  microscopical  analyses  of  a  number  of  condimental  and 
tonic  stock  foods  and  proprietary  feeds  are  reported.  According  to  the  author, 
"whatever  claims  may  be  advanced  for  the  tonic  effects  of  the  usually  minute 
quantities  of  tonic  substances  in  the  condimental  foods,  or  for  the  shell-producing 
qualities  of  the  lime  of  the  poultry  powders,  it  is  clear  that  well-known  materials  are 
used  in  compounding  these  proprietary  articles,  that  the  farmer  can  easily  make  for 
himself  simple  tonic  mixtures,  and  that  the  prices  asked  for  these  proprietary 
preparations  are  enormously  beyond  their  commercial  worth." 

A  milk  and  butter  purifier  which  it  was  claimed  by  the  makers  would  remove  the 
taint  of  silage,  garlic,  etc.,  was  found  to  contain  saltpeter  as  the  active  agent,  with 
some  charcoal  and  common  salt. 

Poisoning  from  feeding-  rape-seed  cakes,  V.  Stein  (  Ugeskr.  Landm.,  49  (1904), 
No.  13,  pp.  167-169). — Cases  of  diarrhea  caused  by  feeding  rape-seed  meal  of  South 
Russian  origin  to  milch  cows  were  traced  to  the  presence  of  castor  bean  meal  in  the 
shipment. — f.  w.  woll. 

Concerning  the  peanut,  W.  Mooser  (Landw.  Vers.  Stat.,  60  (1904),  No.  5-6,  pp. 
321-346,  Jigs.  2). — The  author  identified  a  poisonous  alkaloid  in  peanut  cake  which, 
so  far  as  his  investigations  showed,  was  always  present  in  this  material.  He  was 
unable  to  secure  samples  of  fresh  seeds  for  study,  and  so  it  is  uncertain  whether  or 
not  they  also  contain  the  alkaloid.  Further  studies  of  the  alkaloid  and  related 
questions  are  promised. 

Colorado  hays  and  fodders.  Digestion  experiments,  W.  P.  Headden  (Colo- 
rado Sta.  Bid.  93,  pp.  44). — The  digestibility  of  corn  fodder,  saitbush,  and  hay  from 
alfalfa,   timothy,  and  native   grasses  was  studied  in  experiments  with  sheep,   an 
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experimental  period  of  5  days  in  every  case  following  a  preliminary  period  of  7  days. 
In  all  the  tests  the  coarse  fodders  studied  constituted  the  entire  ration.  The  average 
coefficients  of  digestibility  follow: 

Average  coefficients  of  digestibility  ofcoarsi  fodders.     Experiments  with  sheep. 


Corn  fodder,  cut  quite  immature 

Corn  fodder,  cut  when  mature 

Alfalfa  hay,  inferior  quality 

Alfalfa  hay,  medium  quality 

Native  hay,  mixed  grasses,  1st  series 

Native  hay.  mixed  grasses,  2d  series 

Timothy  hay,  superior  quality,  average  2 

series " 

Sorghum  fodder 

Sal  t  bush 


Dry 

matter. 

Protein. 

Fat. 

/'.  ct. 

P.ct. 

P.ct. 

58.56 

47.  as 

45.  91 

56.66 

36.04 

66.  OS 

52. 04 

66.69 

90.85 

63.95 

72. 54 

29.86 

59.78 

60.90 

47. 09 

5a  53 

62.33 

20.  55 

53. 87 

50.86 

50.60 

59.88 

59. 46 

47.14 

46.25 

66.36 

52. 34 

Nitrogen- 
free 

extract. 


/•.  a. 

57.60 
60.60 
56. 69 
7-J.  89 
62.  01 
51.30 

58. 89 
62.  51 
49.16 


Crude 
fiber. 


P.ct. 

67.87 
56.  71 
17.  76 
49.93 
61 .  36 
55.  56 

45.34 
64.88 

8.29 


Ash. 


P.  ct. 
12.  84 
43. 64 
45.65 
57. 67 
43.  32 
12.52 

49.  88 

17.64 
71.55 


Attention  is  called  to  the  fact  that  the  coefficients  of  digestihility  of  the  Colorado 
feeding  stuffs  are  somewhat  lower  than  those  obtained  in  other  regions  with  similar 
materials.  The  author  believes,  however,  that  the  results  are  in  very  close  accord 
with  facts  and  tentatively  suggests  that  the  Colorado  hays  and  fodders  actually  have 
a  lower  coefficient  of  digestibility  than  the  same  fodders  grown  elsewhere.  The 
reason  for  this  is  not  known,  but  he  suggests  that  it  may  be  due  to  the  method  of 
preserving  fodders  together  with  climatic  conditions.  "  [Colorado]  fodders  are  sel- 
dom preserved  under  cover,  but  in  stacks  or  shocks,  out  of  which  they  usually  come 
as  green,  bright,  attractive  looking  hays  and  fodders.  They  have,  however,  heen 
exposed  to  our  changes  of  temperature,  our  dry  air,  and  continuously  strong  light." 

Commenting  on  the  results  of  the  test  as  compared  with  popular  opinions,  the 
author  calls  attention  to  the  fact  that  native  hays  are  highly  esteemed  as  horse  fod- 
ders, being  considered  as  good  or  better  than  timothy  hay  and  commanding  the 
same  price  in  market.  Furthermore,  both  timothy  and  native  hay  are  preferred  to 
alfalfa,  especially  for  livery  horses  and  road  animals. 

These  opinions  as  to  the  relative  values  of  the  different  hays  are  not  borne  out  by 
the  results  of  the  experiments  with  sheep.  The  animals  fed  alfalfa  hay  made  a  gain 
of  3  lbs.  each,  and  while  on  timothy  scarcely  maintained  their  weight.  On  native 
hay  somewhat  better  results  were  obtained,  the  gains  ranging  from  0.5  to  2.5  lbs.  per 
head  in  the  5  days  of  the  digestion  experiment  proper.  On  corn  fodder,  which  was 
finely  cut  with  a  hand  cutter  before  feeding,  the  gain  ranged  from  0.5  to  2  lbs.  per 
head.  On  the  sorghum  fodder  the  sheep  lost  from  2.5  to  3  lbs.  each.  "  [Sorghum 
hay]  might  have  greater  value  if  fed  in  the  fall  or  early  winter,  but  the  experiments 
with  it  gave  disappointing  results  so  far  as  its  feeding  value  was  concerned." 

Attention  is  called  to  the  fact  that  with  the  exception  of  crude  fiber  and  total  dry 
matter  the  results  of  the  digestion  experiments  with  saltbush  are  quite  favorable, 
yet  it  was  not  satisfactory  when  judged  by  the  weight  of  the  sheep,  there  being  a 
loss  of  0.5  to  6  lbs.  in  5  days.  On  this  fodder  the  animals  were  very  thirsty,  drink- 
ing from  10.5  to  15  lbs.  of  water  per  day  as  compared  with  1.5  to  4.5  lbs.  when  fed 
native  hay,  to  which  a  small  amount  of  salt  was  added.  On  saltbush  the  quantity 
of  urine  was  large,  and  it  had  a  very  bad  odor. 

The  anomalous  values  obtained  for  fat  in  the  digestion  experiments,  especially  for 
alfalfa  hay,  are  discussed.  According  to  the  results  obtained,  30  to  35  per  cent  of 
the  ether  extract  of  feces  from  alfalfa  hay  consisted  of  chlorophyll  and  related  sub- 
stances. Special  attention  was  paid  to  the  determination  of  fat  and  several  solvents 
were  tested.     Definite  conclusions  were  not  drawn. 


1110 


EXPERIMENT    STATION    RECORD. 


Digestion  experiments  with,  sheep  and  steers,  J.  M.  Bartlett  (Maine  Sta. 
Bid.  110,  pp.  185-208). — Following  the  usual  methods  the  digestibility  of  timothy 
hay,  mixed  hay,  hay  largely  timothy,  corn  fodder,  corn  silage,  soy  bean  and  corn 
silage,  spring-wheat  bran,  mixed  feed  from  winter  wheat,  coarse  and  fine  corn  meal, 
cotton-seed  meal,  wheat  middlings,  and  a  mixture  of  corn  meal  and  linseed  meal  was 
studied  with  sheep  and  with  steers. 

In  addition  digestion  experiments  with  clover  silage  and  clover  hay  were  made 
with  sheep,  and  with  feed  flour,  linseed  meal,  and  gluten  feed  with  steers.  Some  of 
the  average  results  follow: 

Average  coefficients  of  digestibility  obtained  with  sheep  and  steers. 


Dry 
matter. 

Protein. 

Fat. 

Nitrogen- 
free 
extract. 

Crude 
fiber. 

Ash. 

Timothy  hay: 

7'.  ct. 

48.1 
.54.9 

64.9 
72.9 

60.0 
63.1 

71.4 
70.5 

83.5 
83.6 

89.2 

86.7 

P.  ct. 
33.3 
35.3 

46.7 
56.9 

50.9 
46.7 

62.6 
56.4 

46.0 
46.1 

63.2 
50.6 

P.ct. 
27.3 

35.7 

59.3 
72.3 

75.5 
68.3 

90.3 
90.0 

P.ct. 
55.8 
59.4 

68.2 
74.4 

65.0 
64.1 

76.8 
77.5 

80.3 
90.3 

88.6 
91.3 

P.  ct. 

44.8 
54.8 

69. 9 

79.8 

57.8 
67.2 

65.1 
61.7 

P.  ct. 

30.7 

Steer 

41.5 

Corn  fodder: 

18.6 

48.7 

Corn  silage: 

33.3 

Steer...                  

31.7 

Soy  bean  and  corn  silage: 

42.7 

31.3 

Coarse  corn  meal: 

Fine  corn  meal: 

Considering  the  results  as  a  whole  the  author  calls  attention  to  the  fact  that  the 
steers  had  a  greater  capacity  than  the  sheep  for  digesting  coarse  feeding  stuffs  low  in 
protein,  such  as  timothy  hay  and  corn  fodder. 

"The  more  nitrogenous  rations  were  as  well  and  in  some  cases  better  digested  by 
the  sheep  than  by  the  steers,  and  the  addition  of  nitrogenous  grains  to  the  ration 
appeared  to  materially  increase  the  sheep's  digestive  capacity. 

"The  feeding  of  grain  rich  in  protein  with  corn  meal  apparently  increased  the  diges- 
tibility of  the  ration,  particularly  that  of  the  protein. 

"  It  is  evident  from  a  study  of  these  results  and  others  before  published  that  as  great 
differences  in  digestion  coefficients  will  occur  between  sheep,  individually,  as  is  likely 
to  occur  between  sheep  and  steers.  But  if  sheep  are  to  be  used  to  determine  coeffi- 
cients for  bovines,  great  care  should  be  taken  to  select  strong  animals  that  are  good 
feeders  and  will  eat  coarse  fodders  readily,  otherwise  results  which  are  too  low  are 
likely  to  be  obtained." 

In  connection  with  the  digestion  experiments  the  income  and  outgo  of  nitrogen 
was  determined. 

Methods  of  analyzing  the  entire  animal  body,  A.  E.  Vinson  [Inaug.  Dm., 
Univ.  Gottingen,  1904,  PP-  76). — The  work  of  earlier  investigators  which  has  to  do 
with  slaughter  tests  is  summarized  and  data  reported  regarding  the  methods  of  deter- 
mining different  constituents  of  flesh  and  fat,  and  the  results  of  studies  of  fat  from 
pigs  fed  sugar,  meat  meal,  and  peanut  oil  as  compared  with  that  of  pigs  fed  a  normal 
ration. 

The  author  recorded  the  total  amount  of  the  different  kinds  of  fat,  the  total  flesh, 
bones,  and  some  similar  data,  and  studied  the  character  of  the  different  sorts  of  fat 
and  of  the  heart  and  heart  fat  with  special  reference  to  the  effect  of  the  different 
feeding  stuffs  tested.  A  comparison  of  the  iodin  numbers  shows  that  the  fat  found 
withing  the  skeleton — for  instance,  the  kidney,  intestine,  and  heart  fat — is  different 
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from  that  outside  the  skeleton.  On  the  other  hand,  the  iodin  number  of  the  fat 
from  the  heart  and  from  the  bones  was  like  that  from  the  fat  on  the  outer  portion  of 
the  body.  The  author  regards  the  iodin  number  found  for  the  bacon  fat  from  the 
pigs  fed  peanut  oil,  71.2,  as  doubtful. 

On  an  average  the  heart  and  the  heart  fat  of  the  pigs  fed  meat  meal  contained  the 
largest  percentage  of  water.  The  pigs  fed  the  ration  containing  sugar  were  the  oidy 
ones  in  which  the  amount  of  heart  fat  was  considerably  increased.  In  the  case  of 
the  meat-meal  ration  the  total  weight  of  heart  fat  was  fairly  high,  but  it  contained  a 
high  percentage  of  water  and  a  low  percentage  of  fat.  The  heart  itself  did  not  differ 
much  from  that  of  pigs  fed  the  normal  ration.  The  heaviest  heart  was  found  in  the 
case  of  pigs  fed  peanut  oil,  but  the  author  points  out  that  it  is  uncertain  whether  this 
was  due  to  individuality  or  to  the  ration.  This  ration  also  produced  the  most  lean 
flesh. 

From  the  investigations  as  a  whole  the  author  considers  it  probable  that  a  ration 
very  rich  in  carbohydrates  tends  to  the  production  of  fat  in  and  around  the  heart, 
while  this  is  not  the  case  with  a  ration  rich  in  fat. 

Experiments  with  hand-fed  calves,  I).  H.  Otis  (Kansas  Sta.  Bui.  126,  pp.  163- 
l!)8,figs.  14)-—  ^kim  milk  with  different  supplements,  skim  milk  substitutes,  and 
related  topics  are  studied  in  the  extended  series  of  tests  with  calves.  There  was 
usually  10  animals  in  a  lot  and  the  tests  covered  from  50  to  154  days,  being  on  an 
average  not  far  from  120  days  in  duration. 

Considering  13  of  the  experiments  in  which  skim  milk  was  fed  with  grain  and 
coarse  fodder,  the  average  daily  gain  was  1.58  lbs.  per  head,  a  pound  of  gain  requir- 
ing 8.58  lbs.  skim  milk,  1.24  lbs.  grain,  and  3.87  lbs.  coarse  fodder.  When  calves 
are  worth,  respectively,  $3,  *4,  and  $5  per  100  lbs.  the  author  calculates,  on  the  basis 
of  the  experimental  data  presented,  that  the  corresponding  values  for  skim  milk  are 
19,  31,  and  4:1  cts.  per  100  lbs.  Taking  account  of  the  food  and  labor,  the  calculated 
cost  of  raising  a  skim-milk  calf  is  $7.43,  or  omitting  the  cost  of  labor,  $5.30.  It  was 
found  that  there  was  no  difference  between  the  gains  made  by  the  calves  which  con- 
sumed their  milk  slowly  from  calf  feeders  and  those  drinking  it  rapidly  from  a  pail. 
The  need  of  gradually  substituting  skim  milk  for  whole  milk  is  spoken  of. 

In  the  individual  tests,  the  majority  of  which  are  included  in  the  average  referred 
to  above,  a  number  of  questions  were  studied.  It  was  found  that  calves  fed  whole 
milk  made  an  average  daily  gain  of  1.86  lbs.  per  head  in  a  period  covering  154  days, 
as  compared  with  1.51  lbs.  in  the  case  of  a  lot  fed  skim  milk  under  much  the  same 
conditions.  In  a  somewhat  shorter  period  calves  running  with  their  dams  gained  on 
an  average  1.77  lbs.  per  day. 

When  the  effect  of  adding  rennet  to  skim  milk  was  studied  it  was  found  that  the 
average  daily  gain  with  rennet  was  1.37  lbs.  and  without  it  1.34  lbs.  A  little  more 
grain  and  milk  and  a  little  less  coarse  fodder  was  consumed  when  rennet  was  not 
used.  Comparing  buttermilk  and  skim  milk,  it  was  found  that  the  gains  were 
respectively  1.79  lbs.  and  2.02  lbs.,  8.7  lbs.  buttermilk  being  consumed  per  pound  of 
gain  as  compared  with  7.S  lbs.  skim  milk.  "The  experiment  shows  beyond  a  doubt 
that  calves  can  be  successfully  raised  on  buttermilk.  In  this  experiment  the  butter- 
milk calves  had  lc^s  trouble  from  scours  than  the  skim-milk  calves." 

When  whey  was  fed  the  average  daily  gain  was  1.06  lbs.  per  head  as  compared 
with  1.33  lbs.  in  a  lot  fed  skim  milk  under  practically  the  same  conditions.  At  the 
end  of  fi  weeks  the  calves  fed  whey  were  strong  and  healthy  and  had  good  appetites. 
From  the  results  of  this  test  and  the  experience  of  feeders  in  cheese-making  districts 
the  author  concludes  that  whey  is  a  fairly  satisfactory  substitute  for  skim  milk,  pro- 
vided it  is  combined  with  other  foods  and  the  calves  are  carefully  watched. 

The  average  daily  gain  was  0.86  lb.  per  head  when  tea  made  from  mixed  hay  was 
fed  with  grain  and  coarse  fodder,  and  0.36  lb.  when  tea  made  from  alfalfa  hay  was 
fed  with  much  the  same  amounts  of  grain  and  some  skim  milk  in  addition.     The 
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alfalfa-hay  tea,  the  author  notes,  was  decidedly  laxative  in  effect,  and  it  was  almost 
impossible  to  keep  the  calves  from  scouring. 

The  relative  value  of  different  grains  as  part  of  a  ration  was  studied  in  a  number 
of  the  tests.  On  corn  chop  the  average  daily  gain  was  1.59  lbs.  as  compared  with 
1.74  lbs.  on  shelled  corn,  and  on  whole  Kafir  corn  it  was  1.44  lbs.  as  compared  with 
1.58  lbs.  on  ground  Kafir  corn.  Ten  calves  on  a  full-grain  ration  gained  1.34  lbs. 
per  head  per  day  in  a  test  covering  140  days  as  compared  with  1.14  lbs.  made  by 
calves  fed  a  three-quarters  grain  ration  and  receiving  more  skim  milk  than  the  other 
lot. 

A  mixture  of  equal  parts  of  shelled  corn  and  ground  Kafir  corn  was  compared 
with  a  mixed  ration  containing  shelled  corn,  ground  Kafir  corn,  whole  oats,  bran, 
oil  meal,  and  dried  blood,  the  gain  per  head  per  day  in  the  2  lots  being  1.74  lbs.  and 
2.02  lbs.,  respectively.  In  a  test  of  the  value  of  dried  blood  and  of  Blachford's  sugar 
with  flaxseed  the  average  daily  gain  was  1.69  lbs.  and  1.77  lbs.,  respectively,  as  com- 
pared with  1.77  lbs.  in  the  case  of  a  control  lot  fed  practically  the  same  quantities  of 
grain,  skim  milk,  and  coarse  fodder. 

"Although  dried  blood  serves  an  excellent  purpose  as  a  tonic,  it  did  not  prove,  in 
this  experiment  at  least,  of  any  particular  value  as  a  feed.  The  calves  did  not  like 
the  taste  of  dried  blood  when  used  in  large  quantities,  and  when  too  much  was 
mixed  with  the  grain  they  refused  to  eat  the  mixture." 

Satisfactory  gains  were  made  on  the  proprietary  feed  with  flaxseed,  but  no  better 
than  in  the  case  of  the  control  lot  fed  shelled  corn  and  ground  Kafir  corn. 

The  newly  erected  calf  sheds  at  the  Kansas  Agricultural  College  are  briefly  spoken 
of,  as  well  as  the  advantages  of  different  methods  of  tying  calves.  Some  data  are 
also  given  regarding  dehorning  and  the  treatment  of  scours,  and  other  questions  of 
calf  management  are  also  considered.     Some  of  the  general  conclusions  follow: 

"When  calves  are  fed  for  future  usefulness  in  the  dairy,  care  should  be  taken  not 
to  get  them  too  fat.  In  the  early  part  of  the  feeding  period,  when  the  calves  are 
receiving  a  large  amount  of  skim  milk  and  comparatively  little  grain,  there  is  not 
much  danger  of  getting  them  too  fat,  but  as  the  grain  ration  increases  it  may  be 
necessary  to  feed  more  nitrogenous  grain.  This  can  be  done  by  changing  a  part  of 
the  corn  or  Kafir  corn  for  oats,  bran,  or  oil  meal  whenever  the  calves  appear  too 
fleshy." 

As  regards  the  comparative  merits  of  weaning  gradually  or  at  once  the  tests 
reported  show  that  there  is  practically  no  difference  in  the  two  methods,  judging  by 
the  gains  made. 

"The  results  detailed  in  this  bulletin  ought  to  be  a  conclusive  argument  as  to  the 
great  feeding  value  of  skim  milk;  they  also  indicate  the  possibility  and  even  the 
advisability  of  growing  the  feeds  that  are  needed  upon  the  farm,  thus  saving  the  money 
that  would  otherwise  be  invested  in  high-priced  feed  stuffs.  They  indicate  how  it 
is  possible  to  realize  more  income  from  the  cow  and  consequently  greater  income  per 
acre  of  land — an  important  feature  as  the  value  of  land  increases.  The  results  like- 
wise indicate  the  extravagance  of  letting  a  calf  nurse  a  good  cow.  It  will  not  only 
eat  its  head  off  by  the  butter  fat  it  consumes,  but  it  may  materially  lessen  the  pro- 
duction of  the  cow." 

Present  methods  of  beef  production,  II,  H.  W.  Mumford  and  L.  D.  Hall 
(Illinois  Sta.Circ.  88,  pp.  7). — Various  questions  connected  with  the  fattening  of  beef 
cattle  are  discussed  on  the  basis  of  replies  received  from  a  large  number  of  corre- 
spondents. Rating  corn  at  35  cts.  per  bushel  and  hay  at  $8  per  ton  the  consensus 
of  opinion  was  that  a  margin  of  $1  to  $1.50  per  cwt.  in  selling  price  over  cost  price  is 
necessary  in  order  that  the  returns  may  equal  the  expense  of  feeding. 

As  regards  the  season  preferred  46.5  per  cent  of  those  from  whom  answers  were 
received  marketed  cattle  between  December  and  March,  while  the  remainder  were 
rather  evenly  divided  in  their  preference  for  the  other  months.     Over  half  the  corre- 
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spondents  considered  5  or  6  months  as  the  proper  length  of  time  for  a  fattening  period. 
Data  were  accumulated  on  the  amounts  fed  to  cattle  of  different  ages  at  different  sea- 
sons. "In  general  heavier  feeding  is  practiced  in  winter  than  in  summer  on  gra«s. 
This  difference  is  much  less  marked,  however,  in  the  case  of  yearlings  than  with  older 
cattle.  It  isapparent  that  the  common  rule  'a  half  bushel  of  corn  to  a  full  feed,' 
places  the  average  much  higher  than  that  followed  in  common  practice." 

As  regards  the  daily  gains  when  on  full  feeds  the  average  of  all  replies  received  was 
2.7  lbs.  per  day  for  cattle  in  summer  on  grass,  and  2.23  lbs.  per  day  in  winter.  As 
regards  the  amounts  of  feed  required  per  pound  of  gain  the  average  values  given  were 
9.24  lbs.  grain  and  4.28  lbs.  hay.  Ninety-two  per  cent  of  the  correspondents  gave  the 
steers  all  the  coarse  fodder  they  would  eat  during  the  fattening  period  and  41  per 
cent  of  those  from  whom  replies  were  received  made  a  practice  of  changing  the  coarse 
fodder  in  order  to  induce  the  steers  to  eat  large  amounts. 

Considerable  difference  of  opinion  was  expressed  as  to  the  number  of  cattle  which 
can  be  advantageously  fed  together.  "  One  of  the  most  successful  cattle  feeders  in 
Illinois  reports  that  2  carloads  should  be  the  maximum  number  fed  in  one  lot,  and 
that  one  load  is  preferable,  his  thought  being  that  cattle  are  more  quiet  in  small  num- 
bers and  in  uniform  grades." 

Bullock  feeding  experiments  (Murk  Lane  Express  Agr.  Jour.,  92  {1905),  Nos. 
3823,  p.  24;  3824,  pj>.  56,  57). — Experiments  carried  out  by  the  University  of  Leeds 
and  the  Yorkshire  Council  for  Agricultural  Education,  beginning  in  1901,  are  sum- 
marized. These  had  to  do  ,» ith  the  possibility  of  substituting  molasses  for  roots,  the 
comparative  value  of  pulp  and  sliced  roots  in  feeding  steers,  and  the  value  of  gluten 
feed  and  meal.     The  general  conclusions  drawn  were  in  effect  as  follows: 

It  would  seem  from  these  experiments  that  molasses,  although  much  relished  by 
stock,  can  not  satisfactorily  take  the  place  of  roots  in  a  fattening  ration.  Further 
experiments,  however,  are  desirable  to  determine  whether  equally  good  results 
might  not  be  obtained  from  molasses  as  from  roots  if  the  bulk  given  in  each  case 
were  the  same.  Molasses,  however,  may  serve  a  useful  purpose  in  the  wintering  of 
young  stock  when  roots  are  scarce. 

It  does  not  seem  that  gluten  feed  possesses  feeding  properties  equal  to  a  mixture  of 
undecorticated  cotton  cake  and  barley  meal. 

As  better  results  were  obtained  from  sliced  than  from  pulped  roots,  it  would  seem 
that  the  extra  trouble  involved  in  the  case  of  the  latter  is  not  warranted. 

Experiments  with  gluten  feed,  J.  Hexdrick  {Trims.  Highland  and  Agr.  Soc. 
Scotland,  5.  ser.,  17  {1905),  pp.  1-19).— In  a  test  made  with  3  lots  of  10  steers  each 
gluten  feed  was  compared  with  a  mixture  of  gluten  feed,  feeding  cake,  and  oats,  and 
a  mixture  of  the  cake  and  oats,  all  the  lots  receiving  Swedish  turnips  and  oat  straw 
in  addition  to  grain. 

In  90  days  the  average  daily  gain  on  the  gluten  feed  ration  was  2.2r>  lbs.  per  head, 
on  the  mixed  ration  containing  gluten  feed  2  lbs.,  and  on  the  mixed  ration  without 
gluten  feed  1.8  lbs.  As  shown  by  the  results  of  the  block  test  the  percentage  of 
dressed  weight  did  not  vary  materially  in  the  3  lots.  Analyses  of  the  feeding  stuffs 
used  are  reported.  Four  other  feeding  tests  with  steers  which  compared  gluten  meal 
with  crushed  oats,  cotten-seed  cake,  or  oil  cake  are  also  briefly  noted,  as  well  as  some 
studies  with  pigs  and  dairy  cows. 

From  the  investigation  as  a  whole  the  author  notes  that  for  steers  gluten  feed  com- 
pares favorably  with  bruised  oats,  mixed  cake  and  oats,  mixed  cotton-seed  cake  or 
oil  cake,  and  discusses  the  best  methods  of  feeding  it  for  pigs.  The  conclusion  was 
reached  that  "gluten  feed  used  alone  is  not  a  suitable  food  on  which  to  fatten  pigs. 
It  tends  to  make  them  costive.  When  mixed  with  some  more  open  food  it  is  greatly 
improved,  fattens  pigs  about  as  well  and  as  rapidly  as  barley  meal  similarly  mixed, 
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and  fattens  them  on  rather  less  food,  but  does  not  produce  quite  so  good  a  carcass  of 
pork."  With  milch  cows  gluten  feed  "did  not  give  quite  such  good  results  as  an 
equal  weight  of  decorticated  cotton-seed  meal  similarly  fed." 

Report  of  the  agriculturist,  W.  L.  Caklyle  (Colorado  Sta.  Rpt.  1904,  pp.  101- 
105). — Brief  notes  are  given  regarding  feeding  testa  with  steers,  lambs,  and  pigs,  and 
plans  for  experimental  work  in  horse  breeding  are  spoken  of. 

In  a  test  made  with  3  lots  of  50  steers  each,  rations  of  beet  pulp  and  alfalfa  hay 
with  and  without  grain  were  compared.  The  greatest  gains  were  made  by  the  lot 
fed  corn  in  addition  to  the  basal  ration  and  the  least  gains  by  the  lot  fed  no  grain. 
The  greatest  profit,  $16.60  per  steer,  was  noted  with  the  lot  fed  no  grain,  and  the 
least,  $12.55  per  steer,  with  the  lot  fed  barley  and  oats.  When  100  lambs  were 
pastured  for  7  weeks  on  field  peas  ready  for  harvesting  the  average  gain  was  17  lbs. 
each. 

To  secure  data  of  interest  to  those  engaged  in  the  pig  industry  an  accurate  account 
was  kept  of  the  cost  of  feed  eaten  and  the  gains  made  by  10  sows  and  their  pigs. 
Deducting  the  first  cost  of  the  sows  and  the  cost  of  feed  while  nursing  the  pigs,  they 
returned  a  profit  of  $31.25.  The  pigs  were  fed  in  3  lots  of  24  each,  one  lot  being 
pastured  on  alfalfa,  one  on  rape,  and  one  on  barley  and  field  peas.  Mixed  grain  was 
fed  to  all  the  lots  in  addition  to  pasturage.  On  an  average  3.5  lbs.  of  grain  was 
required  per  pound  of  gain.     The  profit  on  the  pigs  was  $248.55. 

The  improvement  of  poor  pastures  (Jour.  Bd.  Agr.  [London],  11  (1905),  No.  10, 
pp.  608-613). — The  results  of  experiments  are  summarized  which  were  carried  out 
by  the  agricultural  department  of  the  University  of  Cambridge  at  Cransley,  North- 
ampton, on  the  improvement  of  pasturage  manured  in  different  ways,  as  shown  by 
the  gains  made  by  sheep  grazed  on  sample  plats. 

In  the  3  years  the  greatest  total  gain  in  live  weight,  337.2  lbs.,  was  made  by  the 
sheep  pastured  on  the  land  manured  by  feeding  decorticated  cotton-seed  cake  for 
2  years.  The  smallest  gain,  158.9  lbs.,  was  made  on  the  pasture  which  was  not 
manured. 

The  chief  lesson  which  may  be  drawn  from  the  investigation,  it  is  stated,  is  that 
on  clay  soils  the  improvement  of  poor  pastures  must  begin  with  a  heavy  dressing  of 
basic  slag,  no  other  manure  being  usually  necessary.  It  is  essential,  however,  that 
the  pasture  contain  clovers,  otherwise  the  basic  slag  will  not  be  of  use.  The  quantity 
of  manure  will  vary  according  to  circumstances,  7  to  10  cwt.  per  acre  being  the  usual 
amount.  The  ultimate  improvement,  it  is  stated,  wiil  depend  on  the  extent  to  which 
clover  grows  during  the  first  year  or  two. 

Improvement  of  hill  pasture  as  determined  by  the  effects  on  stock.  Experi- 
ments in  Scotland,  D.  Wilson  (Trans.  Highland  and  Agr.  Soc  Scotland,  5.  ser.,  17 
(1905),  pp.  271-295). — Tests  carried  on  in  different  localities  of  Scotland  are  briefly 
reported  in  which  the  improvement  of  pastures  treated  with  different  fertilizers  was 
tested  by  pasturing  sheep  on  sample  plats.  Definite  conclusions  were  not  drawn  and 
the  experiments,  it  is  stated,  will  be  continued. 

Equipment  for  breeding,  feeding,  care,  and  management  of  swine,  R.  S. 
Shaw  (Michigan  Sta.  Bid.  223,  pp.  98-116,  figs.  ..',  dgms.  1%) . — The  college  piggery  is 
described  and  details  of  plans  for  the  construction  of  buildings,  cots,  yards,  fences, 
etc.,  are  given. 

Forage  crops  for  swine,  R.  S.  Shaw  (Michigan  Sta.  Bui.  223,  pp.  117-124,  figs.  3). — 
Tests  of  the  feeding  value  of  a  number  of  forage  crops,  including  a  mixture  of  grains 
and  peas,  peas  and  oats,  sugar  beets,  and  mangel-wurzels  are  briefly  reported.  The 
test  is  regarded  as  preliminary. 

An  analysis  of  a  mixed  crop  of  millet,  rape,  corn,  oats,  and  peas  is  reported,  but 
no  data  are  given  regarding  the  gains  made  by  the  pigs  pastured  on  the  crop.  The 
mixture  when  used  as  a  soiling  crop  for  dairy  cows  gave  excellent  results  and  the 
small  amount  of  rape  present  apparently  had  no  effect  harmful  on  the  milk.     When 
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pastured  on  one-third  of  an  acre  planted  to  peas  and  oats,  7  pigs  gained  70  lbs.  in  27 
days,  or  at  the  rate  of  210  lbs.  of  pork  per  acre. 

In  a  second  test  the  gain  was  at  tbe  rate  of  166.5  lbs.  per  acre.  When  pastured  on 
a  plat  planted  to  sugar  beets  and  fed  some  grain  in  addition  L6 pigs  gained  584  lbs.  in 
40  days,  the  estimated  gain  on  the  beets  only  being  at  the  rate  of  715.5  lbs.  per  acre. 
In  a  similar  test  on  a  plat  planted  to  sugar  beets  and  mangel-wurzels  the  gain  due  to 
roots  was  calculated  to  be  792  lbs.  per  acre. 

As  pointed  out  by  the  author,  pasturage  for  brood  sows  during  the  growing  season 
is  generally  regarded  as  very  desirable  and  the  value  of  June  grass  and  rape  for  tins 
purpose  was  tested  with  5  dry  sows.  No  supplementary  feed  of  any  sort  was  sup- 
plied. Some  of  the  animals  gained  a  little  and  others  lost,  but  on  an  average  there 
was  an  increase  of  2  lbs.  in  weight. 

Tankage  and  other  by-products  for  pigs.  Shrunken  wheat  for  swine, 
J.  W.  Wilson  and  H.  G.  Skixxek  (South  Dakota  Sta.  Bid.  90,  ji/>.  L.'). — Using  7  lots 
of  6  pigs  each  the  relative  feeding  value  of  tankage,  blood  meal,  linseed  meal,  ground 
flax,  and  skim  milk,  fed  in  addition  to  ground  barley  and  one-fourth  acre  rape  pas- 
turage, were  tested  in  comparison  with  a  ration  of  barley  alone. 

During  the  whole  test,  which  covered  84  days,  the  average  gain  on  barley  was 
102  lbs.,  5.77  lbs.  of  feed  being  required  per  pound  of  gain  at  a  cost  of  3.91  cts.  On 
the  other  rations  the  gain  ranged  from  109  lbs.  on  barley  and  rape  to  151  lbs.  on 
barley,  skim  milk,  and  rape.  The  greatest  range  in  the  cost  of  a  pound  of  gain, 
3.92  cts.  to  4.51  cts.,  was  also  noted  with  these  2  lots.  The  smallest  amount  of  feed 
per  pound  of  gain,  4.62  lbs.,  was  noted  with  the  lot  fed  oil  meal,  and  the  largest 
quantity,  15.34  lbs.,  with  the  lot  fed  barley  and  skim  milk. 

In  discussing  the  feeding  value  of  rape  attention  is  called  to  the  fact  that  the  lot 
on  barley  and  rape  gained  46  lbs.  more  than  the  lot  fed  barley  only,  the  amount  of ' 
grain  consumed  being  practically  the  same  in  the  2  cases. 

During  the  past  season  a  considerable  amount  of  wheat  in  the  northwestern 
United  States  was  more  or  less  damaged  by  rust  and  its  value  lessened  for  milling 
purposes.  The  feeding  value  of  2  lots  of  this  shrunken  wheat,  weighing  respec- 
tively 57  and  44  lbs.  per  bushel,  was  studied.  During  the  112  days  of  the  test  2  pigs 
fed  the  heavier  wheat  made  an  average  daily  gain  of  2.3  lbs.  per  head,  as  compared 
with  2  lbs.  on  the  lighter  wheat,  the  grain  required  per  pound  of  gain  in  the  2  cases 
being  3.8  and  4.2  lbs.,  respectively.  Rating  pork  at  4  cts.  per  pound,  the  heavier 
wheat  was  calculated  to  have  a  value  of  63  cts.  per  bushel  and  the  lighter  57  cts. 
Analyses  of  the  2  sorts  of  wheat  are  reported. 

Grain  rations  for  dry-lot  hog  feeding,  E.  B.  Forbes  (Missouri  Sta.  lint.  <;:>,  />/>. 
29-92). — Various  questions  connected  with  pig  feeding  are  considered,  special  interest 
attaching  to  the  discussions  of  the  importance  of  palatability,  the  adaptability  of 
digestive  secretions,  stimulation  of  the  digestive  organs,  and  related  questions  not 
commonly  considered  in  animal  feeding  though  of  recognized  importance  in  human 
nutrition. 

The  object  of  the  tests  reported  was  to  compare  linseed  meal,  wheat  middlings  or 
ship  stuff,  wheat  bran,  and  oats  in  different  proportions,  bone  meal,  and  gluten  feed 
as  supplements  to  corn,  and  to  learn  the  relative  merits  of  soaked  corn,  corn  meal, 
corn-and-cob  meal,  and  whole  corn  for  dry-lot  pig  feeding. 

The  tests  Avere  made  with  19  lots  of  5  to  10  pigs  each  and  covered  periods  of  60  to 
90  days,  Nos.  1  to  12  being  made  in  the  spring,  Nos.  13  to  17  in  midsummer,  and  Nos. 
18  and  19  in  the  autumn.  In  the  tests  made  in  the  spring,  which  were  carried  on 
under  uniform  conditions,  the  greatest  gain,  1.48  lbs.  per  head  per  day,  was  made 
on  a  ration  of  corn  meal  and  linseed-oil  meal  5: 1,  and  the  smallest  gain,  0.32  lb.  per 
head  per  day,  on  corn-and-cob  meal. 

In  the  tests  made  in  the  summer  and  autumn  the  average  daily  gain  ranged  from 
1.133  lbs.  per  head  on  corn  meal  and  wheat  middlings  4: 1  to  1.624  lbs.  per  head  on 
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corn  meal  and  linseed-oil' meal  5:1.  The  gain  on  corn  meal,  linseed-oil  meal,  and 
gluten  feed  10: 1: 1  was  also  large,  being  1.574  lbs.  per  bead  per  day.     In  the  rase  of 

all  the  lots  the  grain  eaten  per  pound  of  gain  ranged  from  3.77  lbs.  with  lot  1  on  corn 
meal  and  linseed-oil  meal,  5: 1  to  9.45  lbs.  with  lot  8  on  corn-and-eob  meal. 

When  the  animals  were  sold  and  slaughtered  data  were  recorded  regarding  the  loss 
in  weight  in  dressing;  the  weight  of  head,  leaf,  and  facings;  price  received,  etc. 
With  the  lots  fed  in  the  spring  the  dressed  weight  ranged  from  76.5  per  cent  of  the 
live  weight  with  lot  7  fed  corn  meal  and  wheat  bran,  4: 1  to  84.3  per  cent  with  lot 
10  fed  soaked  whole  corn.  With  the  lots  fed  in  the  summer  and  autumn  it  averaged 
about  82  per  cent.     The  principal  conclusions  follow: 

"The  nutritive  ratio  alone  does  not  determine  the  economy  with  which  the  nutri- 
ents will  be  used.  A  ration  which  is  poor  in  protein,  but  is  palatable,  digestible,  and 
concentrated  may  be  greatly  more  efficient  and  profitable  than  a  balanced  ration 
not  possessing  these  characteristics.  Palatability  may  in  a  measure  compensate  for 
a  lack  of  protein. 

"  Hogs  fed  on  corn  and  linseed-oil  meal  ate  more  feed,  made  greater  increase  in 
weight,  with  a  smaller  amount  both  of  food  and  of  digestible  nutriment  and  at  less 
expense  than  with  any  other  grain  ration  tested  in  these  dry-lot  feeding  experiments 
[the  balanced  ration  of  corn  and  oil  meal  being  the  most  efficient  and  profitable  of 
the  rations  tested].  The  quality  of  the  pork  produced  was  unsurpassed  and  the 
tendency  of  these  feeds  to  make  real  growth,  as  well  as  fat,  was  greater  than  that  of 
any  other  ration  tested.  One  pound  of  oil  meal  replaced  from  3.85  to  7.1  pounds  of 
corn,  according  as  it  was  fed  with  five  or  twenty  pounds  of  corn. 

"Bone  meal  fed  with  whole  corn  effected  a  marked  saving  in  the  grain  require- 
ments per  pound  of  gain.     Oats  were  not  as  satisfactory  as  other  supplements  used. 

"All  of  the  supplements  used  with  corn  except  oats  reduced  the  grain  require- 
ments per  pound  of  gain  to  a  smaller  amount  than  that  required  of  corn  alone. 
.  .  .  The  advantages  of  the  supplemented  rations  over  those  of  corn  alone  increase 
with  the  cost  of  feeds. 

"The  higher  grains  are  in  cost  the  greater  is  the  profit  from  the  use  of  supple- 
ments with  corn,  though  oil-meal,  middlings,  and  bran  were  well  worth  the  cost  for 
dry-lot  feeding,  even  when  corn  was  as  low"  in  value  as  thirty  cents  per  bushel;  that 
is,  the  supplements  do  not  double  in  cost  as  corn  doubles  in  selling  price. 

"Poorly  fattened  corn-fed  hogs  dressed  higher  percentages  of  carcass  to  live 
weight  than  much  fatter  hogs  which  had  been  fed  on  more  nearly  balanced  rations. 
Unduly  bulky  foods  lower  the  profit  for  both  the  farmer  and  packer;  the  hog  that 
returns  the  greatest  profit  to  the  farmer  is  the  one  that  eats  the  greatest  amount  of 
digestible  nutriment;  the  hog  that  returns  the  greatest  profit  to  the  packer  is  the 
one  that  eats  the  smallest  amount  of  the  most  concentrated  ration. 

"Milk,  or  grass,  or  water  mixed  with  the  feed,  tend  to  produce  a  sbrinky  hog;  so 
does  indigestible  substances  like  the  fiber  of  bran  and  corn  cob. 

"The  packer  can  afford  to  pay  more  for  a  hog  that  has  had  a  concentrated  grain 
ration  during  finishing  than  for  a  hog  that  has  had  bulkier  rations  from  whatever 
cause. 

"Summer  feeding  in  the  dry  lot  in  Missouri  appears  to  cost  much  more  for  each 
pound  of  increase  than  dry-lot  feeding  in  spring  or  fall." 

Conversion  of  waste,  W.  H.  Clarke  (Agr.  Gaz.  New  South  Wales,  15  (1904),  No. 
10,  pp.  953-962,  Jigs.  25). — The  system  of  pig  feeding  at  a  large  charitable  institution 
where  a  herd  of  about  300  animals  are  fed  the  kitchen  and  table  waste  is  described. 
The  industry  is  regarded  under  the  conditions  as  profitable.  Brief  statements  are 
also  made  concerning  the  institution  dairy. 

The  enzym  content  of  the  mucous  membrane  of  the  pig's  stomach  and  its 
changes  during  digestion,  F.  Bengen  and  G.  Haane  (Arch.  Physiol.  [Pfli'<ger~\, 
106  (1905),  No.  6-7,  pp.  267-285). — According  to  the  investigations  reported,  the 
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glands  of  the  cardiac  region  of  the  pig's  stomach  secrete  an  amylolytic  ferment,  but 
do  not  secrete  peptic,  milk-coagulating,  lactic-acid,  invertin,  or  tryptic  enzyms. 

In  the  fundus  region  very  active  peptic  ferment  is  secured,  as  well  as  a  strong 
amylolytic  ferment,  a  milk-coagulating  ferment,  and  a  weak  fat-cleaving  ferment. 
In  the  pylorus  region  the  peptic,  amylolytic,  and  milk-coagulating  ferments  are  also 
found,  the  peptic  and  amylolytic  ferments  being  less  active  or  present  in  smaller 
quantity  than  in  the  fundus  secretion.  Variations  in  the  amounts  of  ferments 
secreted  in  different  stages  of  digestion  and  other  questions  an-  also  considered. 

Changes  in  acid  and  enzym  content  of  the  pig's  stomach,  F.  Bengen  and  <  I. 
Haane  (Arch.  Physiol.  [Pfluger],  106  (1905),  No.  0-7,  pp.  286-812, dgm.  1).— Contin- 
uing the  work  noted  above,  the  authors  studied  the  character  of  the  ferments  secreted 
by  the  pig's  stomach. 

Sorghum  hay  for  horses,  0.  Ekf  (  Brt  *  dt  r's  Gaz.,  47  (  1905),  No.  5,  p.  :14).— The 
feeding  value  of  sorghum  hay  is  briefly  spoken  of,  and  its  successful  use  for  feeding 
horses  and  dairy  cows  at  the  Kansas  Experiment  Station  is  noted. 

Report  of  poultry  division,  D.  D.  Hyde  |  New  Zealand  Dept.  Agr.  Jl/it.  1904,  VP- 
113-128). — The  work  of  the  poultry  expert  of  the  department  is  summarized,  data 
being  given  regarding  the  poultry  breeding  stations  and  breeding  stock,  imports  and 
exports  of  poultry,  storage  of  eggs,  and  an  egg-laying  contest. 

Day-old  chickens,  E.  Brown  (Jour.  Bd.  Agr.  [London],  ll  (1905),  No.  10,  pp. 
590-594)  • — The  author  points  out  that  the  sale  of  newly  hatched  chickens  is  a  growing 
industry.     Methods  of  packing,  handling,  shipping,  and  related  topics  are  spoken  of. 

Preservation  of  eggs  in  cold  storage,  F.  Haxton  (Reliable  Poultry  Jour.,  11 
(1905),  No.  11,  pp.  1096-1098,  figs.  4). — The  commercial  importance  of  preserving  eggs 
by  cold  storage  is  spoken  of,  and  the  value  of  this  method  from  a  business  standpoint 
discussed. 
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Milk  investigations  at  Garforth,  1904,  0.  Ckowthek  (Trans.  Highland  and 
Agr.  Soc.  Scotland,  5.  ser.,  17  (1905),  pp.  296-349)  ■ — In  previous  investigations  at  Gar- 
forth (E.  S.  R.,  15,  p.  999),  the  attempt  was  made  to  find  somemethod  of  overcom- 
ing the  difference  in  the  yield  and  composition  of  milk  where  the  intervals  between 
milkings  were  unequal. 

The  experiments  were  continued  during  1904,  the  object  being  to  determine  the 
effect  of  substituting  decorticated  cotton  cake  for  corn  meal  and  feeding  the  entire 
amount  of  grain  at  the  morning  feeding.  The  experiments  were  made  with  14  cows 
and  covered  4  periods  lasting  in  all  from  June  7  to  September  9.  It  is  not  believed 
that  the  substitution  of  decorticated  cotton  ciike  for  corn  meal  increased,  to  any  great 
extent,  either  the  quantity  of  milk  produced  or  the  percentages  of  fat  and  solids-not- 
fat.  Other  conditions  being  equal,  it  is  thought  that  the  quality  of  the  morning's 
milk  is  somewhat  improved  when  the  grain  is  all  given  in  the  morning. 

Contrary  to  the  conclusion  previously  reached,  it  is  believed  that  the  effects  of 
changes  in  the  nature  of  the  food  and  the  mode  of  feeding  are  most  pronounced 
immediately  after  the  change  and  diminish  rapidly  in  intensity.  On  the  whole  it  is 
considered  as  definitely  established  that  under  the  conditions  prevailing  at  <  rarforth 
<luring  the  summer  it  is  impossible  to  effect  any  marked  improvement  in  the  quality 
of  the  morning's  milk  by  such  simple  changes  in  the  character  of  the  grain  ration 
and  the  method  of  feeding  as  have  been  investigated  in  these  experiments. 

The  average  fat  content  of  the  morning's  milk  during  the  entire  experiment  was 
2.96  per  cent  and  of  the  evening's  milk  4.12  per  cent;  the  solids-not-fat  were  respec- 
tively, 8.93  and  8,<s3  per  cent.  On  50  out  of  the  95  days  of  the  experiment  the  fat 
content  of  the  morning's  milk  was  below  the  standard  of  3  per  cent  of  fat.  The 
weekly  average  was  invariably  below  3  per  cent  from  the  beginning  of  the  experi- 
ment until  the  end  of  August.     The  solids-not-fat  fell  below  the  standard  of  8.5  per 
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cent  on  only  2  occasions  and  these  were  both  in  the  evening's  milk.  It  is  believed 
that  the  poor  quality  of  the  morning's  milk  is  due  almost  entirely  to  the  inequality 
in  the  intervals  between  milkings  and  that  the  prospects  of  effecting  any  improve- 
ment by  means  of  special  feeds  or  methods  of  feeding  is  very  slight. 

Studies  of  the  effect  of  weather  conditions  upon  the  quality  of  milk  which  are  in 
progress  will  be  the  subject  of  a  later  report. 

Investigations  on  the  influence  of  irritating  substances  upon  milk  secre- 
tion, M.  Popp  {Molk.  Ztg.,  19  {1905),  No.  11,  pp.  ?53,  254). — This  is  a  review  of 
investigations  by  G.  Fingerling  (K.  S.  R.,  15,  p.  605;  16,  p.  696)  in  which  the  influ- 
ence of  such  substances  as  hay  extract,  fennel,  fenugreek,  and  malt  sprouts  on  the 
milk  secretion  of  sheep  and  goats  was  studied. 

Under  certain  circumstances  it  is  believed  that  the  yield  and  quality  of  milk  are 
easily  influenced  by  the  use  of  such  substances.  Feeding  stuffs  deprived  of  their 
natural  qualities  through  the  influence  of  dry  weather  are  noted  as  an  illustration. 
With  normal  feeding  stuffs  the  addition  of  irritating  substances  is  unnecessary. 
Very  little  difference  is  observed  among  several  of  the  materials  used;  fenugreek, 
however,  had  no  influence. 

On  the  formed  elements  of  colostrum,  their  origin  and  significance, 
R.  Popper  {Arch.  Physiol.  [Pfluger],  105  {1904),  No.  11-12,  pp.  573-613).— The  char- 
acteristic colostrum  bodies  are  considered  by  the  author  as  cast  off  secretory  cells  of 
the  mammary  gland  which  for  the  most  part  have  undergone  fatty  degeneration. 

Two  kinds  are  recognized,  depending  upon  the  amount  of  fat  which  they  contain. 
The  appearance  of  the  nucleus  is  believed  to  be  the  strongest  argument  as  to  the 
origin  of  these  bodies  from  glandular  cells.  The  chromatin  network  is  essentially 
different  from  that  of  the  leucocytes,  but  like  that  of  the  glandular  cells.  No  neu- 
trophilic granules  were  found  in  the  colostrum  bodies,  neither  are  the  bodies  believed 
to  arise  from  other  forms  of  leucocytes  than  the  neutrophilic.  Other  points  of 
resemblance  than  the  nucleus  between  the  colostrum  bodies  and  the  epithelial  cells 
of  the  gland  are  noted. 

A  bibliography  is  appended  to  the  article. 

The  significance  of  the  synthesis,  phagocytosis,  secretion,  and  degenera- 
tion of  fat  in  the  formation  of  milk  and  colostrum,  J.  Arnold  (Munchen.  Med. 
Wchnschr.,  52  {1905),  No.  IS,  pp.  841-843). — This  is  a  discussion  of  the  physiology 
of  milk  secretion,  based  in  part  upon  histological  studies  by  the  author. 

The  milking  trials  of  1904,  W.  Asiicroft  {Jour.  British  Dairy  Farmers'  Assoc, 
19  {1905),  pp.  88-117). — Two-day  tests  of  71  cows  are  reported  in  detail.  The  aver- 
age data  for  the  different  breeds  are  added  to  the  summary  of  records  previously 
reported  and  quoted  (E.  S.  R.,  16,  p.  594). 

The  average  yield  of  milk  and  the  percentages  of  fat  and  solids-not-fat  for  the 
tests  in  1904  were  as  follows:  Shorthorns  43.8  lbs.  of  milk,  4.01  per  cent  of  fat, 
and  8.89  per  cent  of  solids-not-fat;  Jerseys  35.0  lbs.  of  milk,  5.17  per  cent  of  fat,  and 
9.23  per  cent  of  solids-not-fat;  Guernseys  32.1  lbs.  of  milk,  4.53  per  cent  of  fat, 
and  9.12  per  cent  of  solids-not-fat;  Red  Polls  37.8  lbs.  of  milk,  4.10  per  cent  of 
fat,  and  8.85  per  cent  of  solids-not-fat;  Kerries  33.1  lbs.  of  milk,  4.26  per  cent  of  fat, 
and  9.17  per  cent  of  solids-not-fat;  and  Crosses  53.4  lbs.  of  milk,  4.26  per  cent  of 
fat,  and  8.94  per  cent  of  solids-not-fat. 

Milk  records,  J.  Speir  {Trans.  Highland  and  Agr.  Soc.  Scotland,  5.  ser.,  17  {1905), 
pp.  182-212). — Tests  of  389  cows  belonging  to  12  herds  and  tested  in  cooperation 
with  the  Ayrshire  Agricultural  Association  during  1904  are  reported  in  detail. 

The  records  cover  a  period  of  30  weeks.  The  average  production  of  the  38  best  cows 
during  that  period  was  643  gal.  of  milk  having  an  average  fat  content  of  3.80  per 
cent;  the  average  production  of  38  cows  having  the  lowest  records  was  396  gal.  of 
milk  with  an  average  fat  content  of  3.48  per  cent. 
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As  in  the  preceding  report  (E.  S.  R.,  15,  p.  1000),  the  cows  were  classified  as 
small,  medium,  an<l  large.  During  30  weeks  the  small  cows  averaged  582  gal.  of 
milk,  tin-  medium  sized  cows  628  gal.,  and  the  large  cows  659  gal.  When  the  cows 
were  grouped  according  to  age,  it  was  found  that  the  average  increase  in  yield  of 
milk  per  year  was  29  gal.  from  the  second  to  the  eighth  years  inclusive.  The  maxi- 
mum yield  was  given  by  cows  13  years  old,  but  as  the  number  of  cows  was  small  it  is 
considered  unreliable.  The  results  obtained  indicate  that  the  decrease  in  the  fat 
content  of  the  milk  is  not  likely  to  exceed  0.05  per  cent  per  year  of  age. 

Data  are  also  given  showing  the  fat  content  of  the  milk  at  different  stages  of  the 
lactation  period.  The  fat  content  was  highest  during  the  first  week  and  lowest 
during  the  fourth  week,  after  which  a  gradual  increase  was  observed.  The  average 
fat  cinitent  of  the  milk  of  27  cows  during  the  period  of  heat  was  3.55  per  cent,  which 
was  equal  to  that  of  the  whole  herd;  several,  however,  gave  milk  with  an  abnormally 
low  percentage  of  fat. 

Record  of  herd  tests  (  Bien.  Rpt.  Minnesota  State  Dairy  and  Food  Comr.,  10  (1905), 
pp.  78-W2,  ji/s.  13). — It  is  stated  that  statistics  compiled  by  the  State  Dairy  and 
Food  Commission  show  that  the  average  cow  in  Minnesota  produces  only  166  lbs.  of 
butter  annually. 

Believing  that  this  average  could  be  raised  to  a  marked  extent  by  the  systematic 
weeding  out  of  poor  cows,  12 'months'  tests  of  a  large  number  of  herds,  including  in 
all  about  200  cows,  were  undertaken.  Records  of  12  herds  are  reported  in  this  article, 
along  with  illustrations  of  many  of  the  animals.  The  primary  object  sought  was  to 
furnish  convincing  proof  that  every  dairyman  should  test  his  cows  in  order  to  be 
able  to  eliminate  the  unprofitable  animals. 

A  great  dairy  test  at  the  World's  Fair  at  St.  Louis,  J.  Long  (Jour.  British 
Dairy  Farmer^  Assoc,  19  (190~>),  pp.  28-40) . — The  records  obtained  at  the  Louisiana 
Purchase  Exposition  in  the  120-day  tests  of  different  breeds  are  reported  and  briefly 
discussed.  The  author  believes  that  the  test  is  probably  the  most  important  one 
that  has  ever  occurred  in  the  history  of  agriculture. 

Stablo  inspection  (Bien.  Rpt.  Minnesota  State  Dairy  and  Food  Comr.,  10  (1905), 
pp.  109-141)- — The  results  of  the  inspection  of  the  stables  of  herds  supplying  milk  to 
the  cities  of  St.  Paul,  Minneapolis,  and  Duluth  are  here  reported  in  tabular  form. 

Progress  of  dairy  farming  and  dairying  [Jour.  British  Dairy  Farmer*,'  Assoc, 
19  (190.~>),  pp.  1. 1,1-160). — This  contains  considerable  information  on  the  condition  of 
the  dairy  industry  in  Great  Britain. 

The  subjects  discussed  include  the  control  of  the  milk  supply;  variations  in 
the  composition  of  milk;  points  for  cheese  making;  adulteration  of  dairy  products; 
preservation  of  milk;  the  milk  supply  of  towns;  construction  of  stables;  effect  of 
weather  on  the  quality  of  milk,  and  the  consumption  of  milk  in  the  United  King- 
dom. Mention  has  already  been  made  of  some  of  the  work  upon  which  the  sum- 
mary is  based  (E.  S.  R.,  16,  pp.  592,  817,  818). 

The  influence  of  cooperation  on  dairying,  R.  A.  Anderson  (Jour.  British  Dairy 
Farmers'  Assoc,  !'■>  (1905),  pp.  48-58). — Information  is  given  as  to  the  influence  of 
cooperation  in  developing  the  dairy  industry  in  Ireland.  It  is  stated  that  at  the 
present  time  there  are  367  cooperative  creameries  in  Ireland  having  46,299  members 
and  producing  14,000  tons  of  butter  per  season. 

Some  features  of  dairy  farming  in  Denmark,  W.  Bruce  (  Trans.  Highland  and 
Ayr.  Su<-.,  Scotland,  5.  ser.,  17  (  1905  >,  pp.  228-239,  figs.  ■>). — Notes  are  given  on  breeds 
of  cattle,  breeding,  dairy  management,  feeding,  and  the  Danish  system  of  control. 

Milk  testing  and  control  in  Denmark,  Jour.  Bd.  Ayr.  [London],  12  (1905),  No. 
1,  pp.  21-28). — This  is  a  brief  description  of  the  control  societies  existing  in  Den- 
mark and  <  lsewhere  for  the  purpose  of  enabling  farmers  to  ascertain  the  productive 
capacities  of  their  cows. 
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Progress  in  the  chemistry,  hygiene,  and  bacteriology  of  milk  and  its 
products,   Weigmann,   Hoft,  and   Gruber  {Chem.   Ztg.,   29  (1905),    No.    SO,   pp. 

408-411). — This  in  a  review  of  the  literature  of  this  subject  in  1904. 

Milk,  A.  Bernstein  (Die  Milch.  Berlin:  Julius  Springer,  1904,  pp.  99). — As  the 
subtitle  indicates,  this  is  a  popular  discussion  of  the  properties,  constituents,  and 
testing  of  milk;  milk  supplies  of  cities;  and  milk  as  food.  Special  attention  is  given 
to  milk  in  its  relation  to  public  health.  Butter  making  and  cheese  making  are  also 
briefly  discussed. 

Analyses  of  Chicago  market  milk,  E.  0.  Jordan  etal.  {Chicago:  Health  and 
Sanitation  (  bmmittee  of  the  Cicic  Federation  of  Chicago,  1904,  pp.  19). — This  is  a  report 
on  the  results  of  chemical  and  bacteriological  analyses  of  291  samples  of  milk,  repre- 
senting daily  purchases  in  the  open  market  of  Chicago  from  April  11  to  June  9,  1904. 

Of  the  total  number  of  samples  26.8  per  cent  were  below  the  legal  standard  of  3 
per  cent  of  fat,  and  30.9  per  cent  below  the  legal  standard  of  12  per  cent  of  solids. 
The  fat  content  varied  from  0.7  to  10.8  and  the  solids  from  9.52  to  19.5  per  cent.  The 
averages  were,  respectively,  3.37  and  12.41  per  cent.  Of  the  291  samples  4.8  per  cent 
contained  formalin. 

The  average  number  of  bacteria  per  cubic  centimeter  exceeded  9,000,000  in  April, 
10,000,000  in  May,  and  18,000,000  in  June.  The  range  in  the  different  samples  was 
from  10,000  to  74,000,000  per  cubic  centimeter.  Only  1.4  per  cent  of  the  total  num- 
ber of  samples  showed  less  than  50,000  bacteria  per  cubic  centimeter. 

Fluctuations  in  the  composition  of  milk,  F.  J.  Lloyd  (Jour.  British  Dairy 
Farmers'  Assoc,  19  (1905),  pp.  7-14)- — The  causes  of  variations  in  the  composition  of 
cows'  milk  are  discussed.  Several  theories  are  advanced  by  the  author  to  explain 
some  of  these  variations.  As  an  illustration  it  may  be  noted  that  the  author  believes 
that  the  system  of  tethering  cattle  practiced  in  Jersey  with  the  consequent  freedom 
from  excitement  has  caused  the  milk  of  these  cows  to  be  so  exceptionally  rich  in  fat 
as  compared  with  other  solids. 

Viscosity  of  milk,  E.  Cavazzani  {Zenibl.  Physiol,  is  (1905),  No.  26,  pp.  841- 
845). — Determinations  by  means  of  von  Kohler's  viscometer  were  made  of  the  vis- 
cosity of  the  milk  of  cows  and  goats  and  also  of  human  milk.  The  time  required 
for  the  emptying  of  the  viscometer  at  37°  C.  when  filled  with  water  as  compared 
with  the  time  required  when  filled  with  milk,  varied  in  the  case  of  the  milk  of  7 
cows  from  1:1.67  to  1:2.03,  and  with  the  milk  of  3  goats  from  1:2.01  to  1:2.15.  In 
15  samples  of  human  milk  the  ratio  varied  from  1:1.41  to  1:2.56.  Only  preliminary 
results  are  here  reported. 

Specific  heat  of  milk,  0.  Schnoef  [Rev.  den.  Lait,  4  (1905),  No.  14,  pp.  813-315).— 
By  means  of  a  Bunsen  calorimeter,  determinations  were  made  of  the  specific  heat  of 
milk  coming  from  a  number  of  dairies  in  Paris.  The  minimum,  maximum,  and 
average  results  obtained  were,  respectively,  1.004,  1.085,  and  1.042.  This  is  consid- 
ered of  interest  in  refrigeration  inasmuch  as  it  shows  that  1.042  times  the  quantity  of 
ice  is  required  for  freezing  milk  that  is  required  for  freezing  water. 

A  new  constituent  of  milk,  Biscaro  and  Belloni  {Ann.  Hoc  Chim.,  1905,  No.  1, 
p.  18;  abs.  in  Rer.  din.  Lait,  4  (1905),  No.  14,  pp.  332,  333).— In  the  manufacture  of 
milk  sugar  delicate  crystals  are  sometimes  observed  upon  the  large  crystals  of  sugar. 
The  authors  have  identified  such  crystals  as  a  potash  salt  of  an  organic  acid,  and 
have  prepared  sufficient  material  for  an  elementary  analysis. 

The  potash  salt  is  believed  to  exist  normally  in  milk.  About  60  gm.  was 
obtained  from  200,000  kg.  of  whey,  but  this  was  not  believed  to  represent  the  total 
quantity  present.  The  new  constituent  is  designated  potassium  orotate.  According 
to  the  elementary  analysis  the  orotic  acid  would  have  the  formula  C^HaN^O.,.  The 
acid  is  insoluble  or  only  slightly  soluble  in  ordinary  solvents.  It  decomposes  by 
heat  at  260°.     By  oxidation  with  potassium  permanganate  urea  is  formed. 
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The  predominance  of  potash  in  milk  in  comparison  with  other  liquids  of  animal 
origin  is  believed  to  be  related  to  the  affinity  of  potash  with  the  new  acid. 

Observations  on  the  cryoscopy  .of  human  milk,  L.  Bartre  (  Rev.  Soc.  Sei.  Hyg. 
Aliment.,  1  (1904),  No.  7,  pp.  860,  861). — Determinations  were  made  of  the  freezing 
point  of  the  milk  of  healthy  women  and  of  women  suffering  with  influenza,  syphilis, 
and  tuberculosis. 

Contrary  to  the  results  obtained  by  Guiraud  and  Lasserre  (E.  S.  R.,  16,  p.  702), 
the  author  did  nut  find  that  the  freezing  point  of  the  milk  of  diseased  subjects  was 
sensibly  lower  than  that  of  the  freezing  point  of  normal  milk.  It  is  believed  that 
the  application  of  cryoscopy  aa  a  means  of  determining  the  health  of  the  subject 
from  which  the  milk  was  obtained  should  be  accepted  with  a  good  deal  of  reserva- 
tion. Complete  analyses  were  made  of  the  different  samples  of  milk,  and  it  was 
found  that  the  freezing  point  was  independent  of  the  composition  of  the  milk. 

Composition  of  the  milk  of  the  camel,  L.  Barthe  (Jour.  Pharm.  et  Chim.,  6. 
ser.,  21  (1905),  No.  8,  pp.  386-388). — The  milk  of  the  camel  is  said  to  be  distinguished 
by  its  remarkable  whiteness,  the  butter  being  absolutely  uncolored.  The^proteids 
are  coagulated  very  readily  by  acetic  acid.  Analyses  of  2  samples  made  by  the 
author  with  5  analyses  previously  reported  shows  the  following  average  composition: 
Total  solids  12.40;  fat  5.38;  lactose  3.26;  casein  2.98;  and  ash  0.7  per  cent. 

Milk  hygiene  investigations,  Kolle  et  al.  (Klin.  Jdhrb.,  13  (1904);  aba.  in 
Fortschr.  Vet.  Hyg.,  2  (1905),  No.  12,  p.  322).— Heating  at  60°  C.  for  10  minutes  was 
found  sufficient  to  destroy  typhoid  and  paratyphoid  bacilli,  Bacillus  enteritidis,  and 
the  bacillus  of  dysentery  which  had  been  added  to  milk. 

Fresh  milk  obtained  under  aseptic  precautions  was  not  found  to  possess  bactericidal 
properties  against  coli,  typhoid,  paratyphoid,  and  some  other  species  of  bacteria. 
The  development  of  the  bacillus  of  dysentery,  on  the  contrary,  was  retarded  and 
cholera  vibrios  were  in  part  killed,  yet  in  no  instance  did  a  complete  destruction  of 
the  organisms  occur.  The  addition  of  formaldehyde  in  the  proportion  of  1:40,000  or 
1:25,000  retarded  the  development  of  bacteria  and  delayed  the  curdling  of  the  milk. 

The  acidity  of  such  milk  is  believed  to  be  no  indication  of  the  bacterial  content, 
inasmuch  as  formaldehyde  exerts  an  elective  action  on  lactic-acid  forms,  while  not 
retarding  the  development  of  peptonizing  species.  No  species  of  pathogenic  bacteria, 
however,  was  destroyed  by  the  formaldehyde.  The  preservation  of  milk  for  infants 
with  formaldehyde  is,  therefore,  not  considered  desirable,  especially  as  a  sure  pro- 
tection from  pathogenic  organisms  may  be  secured  by  pasteurization. 

On  the  influence  of  certain  aldehydes,  especially  formaldehyde,  on  the 
oxidizing  ferments  in  milk  and  gum  arabic,  E.  Seligmaxn  (Ztschr.  Hyg.  u. 
Infectionskrank.,  50  (1905),  No.  1,  pp.  97-122). — According  to  the  author,  3  oxidizing 
ferments  may  tentatively  be  recognized  as  occurring  in  milk: 

(1)  Superoxydase,  corresponding  to  the  catalase  of  Loew,  which  decomposes 
hydrogen  peroxid  and  may  be  precipitated  with  the  casein  by  means  of  acid  and 
salts  in  contradistinction  to  oxydase;  (2)  traces  of  a  direct  oxydase,  or  one  not 
requiring  the  presence  of  hydrogen  peroxid  to  produce  a  reaction;  and  (3)  indirect 
oxydases,  corresponding  to  the  peroxydase  of  Linnossier  and  which  are  active  only  in 
the  presence  of  hydrogen  peroxid.  The  isolation  of  milk  bacteria  capable  of  decom- 
posing hydrogen  peroxid  is  noted. 

The  author  studied  the  influence  of  formaldehyde  and  other  aldehydes  upon  these 
3  kinds  of  enzyme  and  also  the  effect  of  formalin  upon  the  keeping  qualities  of  milk. 
Some  of  the  conclusions  reached  as  regards  the  influence  of  formalin  upon  the 
enzyme  in  milk  may  be  stated  as  follows: 

The  power  of  milk  to  decompose  hydrogen  peroxid  is  increased  by  the  addition  of 
formalin.  Formalin  increases  the  power  of  milk  to  give  various  color  reactions  for 
enzyme.  While  this  property  of  milk  decreases  rapidly  with  age  it  remains 
unchanged  in  milk  treated  with  formalin,  which  is  attributed  in  part  at  least  to  the 
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lessened  formation  of  lactic  acid  in  such  milk.  Raw  milk  loses  its  power  of  reaction 
by  heating,  while  milk  treated  with  formalin  is  only  slightly  changed  in  this  respect. 
Boiled  milk  showing  no  reaction  is  again  rendered  active  by  the  addition  of  formalin. 
The  reducing  power  of  raw  milk  for  alcoholic  solutions  of  methylene  blue  is  sensibly 
decreased  by  the  addition  of  formalin. 

The  influence  of  formalin  upon  the  enzyms  of  milk  was  much  more  marked  than 
that  of  the  other  aldehydes  and  aldehyde-like  bodies  studied,  which  included  acet- 
aldehyde,  propylaldehyde,  butylaldehyde,  benzaldehyde,  furfurol,  tetramethyl- 
diamidobenzophenone,  and  formic  acid. 

Chloroform  and  thymol  showed  no  influence  on  the  enzym  reactions.  Toluol 
intensified  the  reactions  for  enzyms  in  raw  milk,  but  not  to  the  extent  of  formalin, 
neither  was  it  as  effective  as  formalin  in  preserving  enzym  reactions  against  the 
effects  of  heating. 

The  oxydases  of  gum  arabicand  milk  showed  marked  differences,  the  former  being 
more  resistant  to  heat  and  less  sensitive  to  the  effects  of  lactic  acid. 

Data  are  reported  on  the  changes  taking  place  in  milk  treated  with  formalin  in  the 
proportion  of  1 : 5,000  and  kept  at  room  temperatures  or  in  a  refrigerator  at  8  to  10° 
C.  Control  samples  curdled  on  the  second  or  third  day,  while  those  preserved  with 
formalin  showed  at  that  time  no  increase  in  acidity.  Somewhat  different  results 
were  obtained  with  ordinary  milk,  milk  obtained  under  aseptic  precautions,  and 
pasteurized  milk.  Formalin  was  found  to  exert  an  elective  action  in  preventing  the 
development  of  lactic-acid  bacteria  in  comparison  with  other  forms.  It  is  also  noted 
that  formalin  produces  changes  of  a  purely  chemical  nature  in  milk. 

To  determine  if  proteids  suffer  changes  by  the  addition  of  formalin  to  milk  biolog- 
ical tests  were  made  with  rabbits.  The  precipitins  obtained  reacted  with  preserved 
and  raw  milk  in  the  same  manner  and  at  the  same  dilution,  failing  to  show,  there- 
fore, any  effect  of  the  formalin. 

The  results  of  the  investigations  are  believed  by  the  author  to  be  of  practical 
importance  in  hygiene  in  two  respects.  Various  tests  hitherto  used  for  distinguish- 
ing raw  and  cooked  milk  are  believed  to  lose  their  significance,  since  formalin  can 
restore  the  reaction  lost  by  heating.  As  a  common  idiosyncrasy  against  milk  has 
been  attributed  to  the  milk  enzyms,  it  is  considered  possible  that  formalin  may 
increase  this  idiosyncrasy,  since  it  increases  the  activity  of  the  enzyms  and  may, 
therefore,  in  this  way  influence  unfavorably  the  especially  sensitive  digestive  process 
in  infants. 

A  bibliography  is  appended. 

The  milk  of  tuberculous  cows,  Mousso  (Rev.  Soc.  Sci.  Hyg.  Aliment.,  1  (  IPO}), 
No.  7,  pp.  817-824,  pis.  2). — Of  57  samples  of  milk  from  cows  reacting  to  the  tuber- 
culin test  but  showing  no  clinical  symptoms  of  tuberculosis,  7  samples  showed  the 
presence  of  tubercle  bacilli,  as  determined  by  inoculation  experiments  with  guinea 
pigs.  The  author,  therefore,  concludes  that  the  milk  of  all  cows  reacting  to  the 
tuberculin  test  should  be  rejected. 

On  the  distribution  of  Bacillus  enteritidis  of  Gaertner  in  cows'  milk,  E. 
Klein  (Cmtbl.  Bakt.  u.  Par.,  1.  Alt.,  Orig.,  38  (1905),  No.  4,  pp.  892,  393).— Of  39 
samples  of  milk  coining  from  different  farms  10  samples  produced  a  chronic  disease 
of  the  spleen  in  guinea  pigs  as  a  result  of  subcutaneous  or  intraperitoneal  injections. 

From  the  miliary  nodules  in  the  spleen  a  bacillus  was  isolated  which,  in  cultural 
characteristics  and  in  inoculation  experiments,  behaved  in  all  respects  like  Bacillus 
enteritidis.  The  micro-organisms  were  believed  to  be  present  in  the  original  samples 
in  only  very  small  numbers  inasmuch  as  no  fatal  results  followed  inoculation.  Pine 
cultures  of  the  organism,  however,  caused  the  death  of  guinea  pigs  and  mice  in  5 
days.  The  source  of  the  micro-organism  in  the  milk  was  not  ascertained.  It  is 
believed  that  in  summer  when  such  milk  has  been  allowed  to  stand  for  some  time 
and  used  in  a  raw  condition  bad  results  might  follow. 
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Biological  investigations  on  the  pasteurization  of  milk,  A.  Hippius  (Jahrb. 
Kinderheilk.,  61  (1905),  No.  .!,  pp.  365-384). — A  specific  precipitin  was  produced  in 
the  blood  of  rabbits  by  the  repeated  injection  of  raw,  pasteurized,  and  heated  cows' 
milk.     This  was  true  even  when  the  milk  was  heated  at  120°  ('.  for  1  hour. 

Raw  cows'  milk  was  found  to  exert  a  strong  bactericidal  influence  on  Bacillus  coli 
communis  and  B.  prodigiosus.  This  influence  was  most  marked  during  the  first  3  to 
4  hours  and  then  gradually  decreased,  disappearing  at  the  end  of  6  to  7  hours.  The 
bactericidal  properties  were  weakened  by  pasteurization  at  65°  for  \  hour.  Pasteur- 
ization at  85°  for  2  minutes  likewise  reduced  the  bactericidal  power.  Boiled  milk 
showed  no  tract-  of  bactericidal  action. 

The  oxidizing  ferment  in  cows'  milk  was  destroyed  by  heating  at  76°  for  a  short 
period,  it  was  not  only  uninjured  by  pasteurization  at  from  00  to  05°,  but  showed 
a  stronger  reaction  when  the  pasteurization  at  this  temperature  was  continued  for  1 
hour,. 

The  fat-splitting  ferment  in  human  milk  remained  unchanged  by  heating  at  02° 
for  a  short  period,  at  03°  it  was  weakened,  and  at  04°  destroyed.  It  resisted  a  tem- 
perature of  00°  for  1  hour. 

The  so-called  salol-splitting  ferment  in  human  milk  was  weakened  by  heating  at 
55°  for  a  short  period  and  completely  destroyed  by  temperatures  above  65°. 

The  proteolytic  ferment  of  cows'  milk  was  found  to  retain  its  digestive  action  in 
both  weak  alkaline  and  acid  media  by  pasteurization  at  00°  for  1  hour  and  05°  for 
2  hour.     It  was  destroyed  by  heating  at  100°  for  a  short  period. 

The  amylolytic  ferment  of  human  milk  was  not  destroyed  by  pasteurization  at 
00°  for  1  hour  or  05°  for  £  hour,  but  was  destroyed  by  heating  above  75°. 

The  author  therefore  recommends  pasteurization  at  00  to  02°  for  1  hour,  or  03  to 
05°  for  \  hour,  which,  as  well  as  the  customary  method  of  pasteurizing  at  85°  for 
1  to  2  minutes,  is  considered  sufficient  to  destroy  all  pathogenic  bacteria,  and  not 
to  produce  any  important  changes  in  the  chemical  composition  of  the  milk  nor  to 
destroy  the  most  important  biological  properties.  Experiments  in  the  feeding  of 
infants  with  pasteurized  milk  were  not  successfully  terminated. 

Immunization  by  means  of  milk,  B.  Salge  (Jahrb.  Kinderheilk.,  61  (1905), 
No.  3,  pp.  486-499;  abs.  in  Biochem.  Centhl.,  3  (1905),  No.  22,  p.  723).—  Milch  goats 
were  immunized  against  diphtheria  and  typhoid  and  their  milk  fed  to  infants. 
Blood  examinations  of  such  infants  failed  to  show  any  increase  in  the  content  of 
antibodies.  The  author  does  not  believe  that  the  passage  of  antitoxic  or  bactericidal 
substances  from  the  milk  of  animals  to  infants  as  the  result  of  feeding  has  been 
established. 

Investigation  of  pasteurized  milk,  A.  A.  Bonnema  (C'hem.  Ztg.,  29  (1905),  No. 
14,  pp.  182,  183). — The  author  recommends  the  pasteurization  of  milk  at  05°  C.  for 
15  minutes  and  describes  his  method  of  detecting  pasteurized  milk.  Samples  of  the 
milk  are  incubated  at  37°  when  in  case  the  pasteurization  is  well  done  only  butyric 
acid  and  gas-producing  bacteria  develop,  while  in  case  the  pasteurization  is  not  effi- 
cient lactic-acid  bacteria  develop  and  gas  production  is  absent. 

Pasteurization  of  skim  milk,  W.  W.  P.  McConnell  (Bien.  Rpt.  Minnesota  State 
Dairy  and  Food  Comr.,  10  (1905),  pp.  55-57,  figs.  2). — Apparatus  suitable  for  pasteur- 
izing skim  milk  in  creameries  is  illustrated  and  described. 

The  role  of  some  physical  and  chemical  agents  in  rendering  the  phosphates 
of  milk  insoluble,  P.  Biffloth  (Abs.  in  Rev.  Gin.  Lait,  4  (1905),  No.  13,  pp. 
308-310). — A  study  of  the  effect  of  such  conditions  as  may  occur  in  practice  upon  the 
solubility  of  phosphates  in  the  milk  is  reported. 

For  the  purpose  of  this  work  the  phosphates  in  milk  were  classed  as  insoluble  cal- 
cium phosphates,  soluble  calcium  phosphates,  and  organic  phosphorus  compounds. 
The  object  of  the  study  was  to  determine  the  proportion  of  each  of  these  forms  of 
phosphoric  acid  and  the  modifications  brought  about  by  conditions  met  with  in  thft 
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transportation  and  keeping  of  milk.  In  milk  2  hours  old  the  total  phosphoric  acid 
was  4.58  gm.  per  liter,  of  which  41.92  per  cent  was  soluble,  46.28  per  cent  organic, 
and  11.8  per  cent  insoluble.  The  insoluble  phosphoric  acid  in  fresh  milk  is  believed 
to  be  due  to  the  action  of  carbon  dioxid  during  milking. 

Examinations  of  milk  2,  24,  and  48  hours  after  milking  showed  a  decrease  in  the 
amount  of  organic  phosphorus  and  an  increase  in  the  insoluble  phosphoric  acid.  The 
greatest  increase  in  insoluble  phosphoric  acid  was  made  soon  after  milking,  while 
the  decomposition  of  lecithin  was  progressive.  Heat  was  much  more  effective  than 
standing  in  increasing  the  amount  of  insoluble  phosphoric  acid.  The  duration  of 
the  heating  exerted  a  greater  influence  than  the  elevation  of  temperature.  Heating 
at  60°  C.  for  30  minutes  caused  a  loss  of  25.9  per  cent  of  the  assimilable  phosphoric 
acid;  heating  at  95°  for  60  minutes  a  loss  of  48.7  per  cent;  and  at  110°  for  30  minutes 
a  loss  of  54.2  per  cent. 

The  farmers'  creamery  in  Missouri,  R.  M.  WAsnBURN  (Missouri  Sta.  Cirr.  of 
Information  18,  pp.  21,  figs.  2,  dgms.  5). — This  circular  contains  information  regarding 
the  building  and  equipment  of  small  creameries  and  cheese  factories.  Articles  of 
agreement  and  by-laws. suitable  for  a  creamery  association  are  included. 

A  simple  alkali  test  for  ripeness  of  cream,  H.  E.  Van  Norman  (Indiana  Sta. 
Bid.  104,  pp.  267-274,  fig*.  2). — The  test  as  used  at  the  station  is  described.  A  1/50 
normal  sodium  hydroxid  solution  is  prepared  by  diluting  30  ce.  of  a  normal  solution 
to  1,850  cc.  By  means  of  a  Babcock  pipette  17.6  cc.  of  cream  or  milk  is  measured 
into  a  white  cup,  a  few  drops  of  phenolphthalein  solution  are  added,  and  the  alkaline 
solution  is  poured  in  from  a  graduate  until  a  pink  reaction  is  obtained.  One  cubic 
centimeter  of  the  alkaline  solution  corresponds  to  0.01  per  cent  of  acid. 

Notes  are  given  on  the  degree  of  acidity  desirable  at  churning  and  on  grading 
cream.  A  table  of  equivalents  is  also  given  showing  readings  by  Mann's  acid  test, 
Farrington's  alkaline  tablets,  and  the  method  used  at  the  Indiana  Station. 

Water  content  and  Reichert-Meissl  number  of  butter  from  different 
sources,  H.  Theodor  (Cfiein.  Ztg.,  29  (1905),  No.  23,  p.  309). — Determinations  of 
the  water  content  and  Reichert-Meissl  number  of  107  samples  of  butter  from  Hol- 
land, France,  Denmark,  Siberia,  Argentina,  Germany,  Russia,  Canada,  Australia, 
and  New  Zealand  are  reported  without  comment. 

The  butter  tests  of  1904,  W.  C.  Brown  (Jour.  British  Dairy  Fanners'  Assoc,  19 
(1905),  pp.  118-12$). — Tests  of  44  cows  at  the  dairy  show  of  the  British  Dairy  Farm- 
ers' Association  in  1904  are  reported.  The  report  is  similar  to  that  of  previous  years 
(E.  S.  R.,16,  p.  598). 

Abnormal  butter  and  milk  analyses,  O.  von  Spindler  (Chem.  Ztg.,  29  (1905), 
No.  7,  p.  78). — Samples  of  butter  showing  Reichert-Meissl  numbers  as  low  as  25  and 
samples  of  milk  containing  over  6  per  cent  of  fat  and  over  15  per  cent  of  total  solids 
from  Savoy  were  believed  to  be  unadulterated.  Analyses  of  46  samples  of  butter 
and  milk  are  reported. 

Whey  butter,  E.  H.  Farrington  (Hoard's  Dairyman,  36  (1905),  No.  11,  p.  311).— 
It  is  stated  that  the  whey  from  Swiss  cheese  often  tests  as  high  as  1  per  cent  of  fat. 
Objections  to  the  old  process  of  skimming,  in  which  the  whey  is  allowed  to  stand 
until  the  fat  rises,  are  as  follows:  The  excessive  loss  in  skimming;  the  poor  quality 
of  butter  made  from  the  whey;  the  contamination  of  the  patrons'  cans  by  returning 
sour  whey  in  them;  the  inferior  feeding  value  of  the  sour  whey,  and  the  public  nui- 
sance that  these  sour  whey  tanks  are  to  the  community  in  which  they  are  located. 

Experiments  at  the  station  have  demonstrated  that  all  these  objections  may  be 
overcome  by  running  the  sweet  whey  through  a  cream  separator.  The  butter  made 
from  the  fat  from  whey  was  found  in  practical  tests  to  be  indistinguishable  from 
creamery  butter.  It  is  estimated  that  in  a  Swiss  cheese  factory  receiving  4,000  lbs. 
of  milk  per  day  a  gain  of  at  least  $5  may  be  made  by  substituting  the  new  method 
for  the  old. 
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Tho  proteids  of  butter  in  relation  to  mottled  butter,  L.  L.  Van  Slyke  ami 
E.  B.  Hart  i [New  York  State  Sta.  Bui.  263, pp.  69-93,  pi.  1). — The  authors'  summary 

of  this  bulletin  is  as  follows: 

"The  questions  studied  in  this  bulletin  are:  (1)  The  relation  of  casein  compounds 
to  cream-ripening;  (2)  casein  compounds  present  in  butter  and  buttermilk;  (3)  the 

relation  of  casein  compounds  to  mottled  butter. 

"In  ordinary  methods  of  cream  ripening,  neither  calcium  casein  nor  free  casein  is 
present,  but  only  casein  lactate,  when  the  lactic  acid  is  allowed  to  exceed  0.5  per 
cent.     Casein  lactate  is  the  substance  most  familiar  as  curdled  sour  milk. 

"  When  the  amount  of  lactic  aid  in  cream  exceeds  0.5  per  cent  the  casein  in  the 
butter  and  buttermilk  is  present  as  casein  lactate.  In  butter  and  buttermilk  made 
from  so-called  sweet  cream,  we  usually  find  calcium  casein  and  some  free  casein,  and 
on  standing  for  some  weeks  these  may  be  changed  in  the  butter  into  a  mixture  of 
free  casein  and  casein  lactate  or  wholly  into  casein  lactate. 

"It  has  been  quite  universally  believed  that  the  light  spots  or  streaks  in  butter 
known  as  mottles,  are  caused  by  the  uneA'en  distribution  of  salt,  the  more  concen- 
trated brine  deepening  the  yellow  color  of  the  fat,  and  the  lighter  portions  being  the 
unsalted  or  lightly  salted  areas. 

"The  investigation  covered  the  following  conditions  in  relation  to  the  mottling 
of  butter:  (1)  Richness  of  cream;  (2)  degree  of  ripeness  of  cream;  (3)  temperature  of 
churning;  (4)  size  of  butter  granules;  (5)  temperature  of  wasli  water;  (6)  working  of 
butter. 

"When  the  churning  was  managed  so  as  to  make  the  butter  granules  of  the  size 
of  rice  grains  and  these  were  carefully  washed  twice  with  water  below  45°  F., 
removing  most  of  the  buttermilk  adhering  to  the  outer  surface  of  the  granules,  no 
mottles  were  obtained,  however  conditions  were  varied  in  other  respects.  Mottles 
were  always  found  when  the  buttermilk  was  not  sufficiently  removed. 

"The  amount  of  proteid  (casein  lactate)  in  mottled  butter  is  greater  in  the  light 
portions  than  in  the  darker  portions,  and  is  the  cause  of  the  lighter  color  of  the 
mottles. 

"Salt  brine  does  not  change  in  any  way  the  color  of  butter  fat;  salt  brine,  as  it 
commonly  occurs  in  butter,  has  the  power  of  hardening  and  localizing  the  proteid 
particles,  the  action  requiring  several  hours  for  completion;  butter,  free  from  butter- 
milk adhering  to  the  outer  surface  of  the  granules,  does  not  produce  mottles  when 
salted,  whether  the  salt  is  evenly  or  unevenly  distributed;  mottles  do  not  occur  in 
unsalted  butter;  in  mottled  butter  the  light  portions  usually  contain  less  salt  than 
the  darker  portions. 

"Mottles  in  butter  are  due,  primarily,  to  the  presence  and  uneven  distribution  of 
buttermilk  adhering  to  the  outer  surface  of  the  small  granules;  and,  secondarily,  to 
the  hardening  and  localizing  effect  of  salt  brine  upon  the  proteid  of  the  buttermilk 
thus  retained  in  butter.  The  light  portions  of  mottled  butter  owe  their  lighter  color 
to  the  presence  of  localized  proteid  (usually  casein  lactate).  The  yellow  or  clear 
portions  occur  where  the  spaces  between  the  butter  granules  are  filled  with  clear 
brine  and  are  comparatively  free  from  casein  compounds.  Several  hours  are  required 
to  complete  the  action  of  the  brine  upon  the  proteid  of  the  butter. 

"Mottles  in  butter  can  be  prevented  by  avoiding  those  conditions  that  retain 
buttermilk  in  the  butter  and  observing  those  conditions  that  favor  the  removal  of 
buttermilk  from  butter  granules  before  salting.  The  butter  granules  should  be  about 
the  size  of  rice  grains  and  should  be  washed  twice  with  water  at  a  temperature  of 
35  to  45°  F." 

The  causes  and  prevention  of  mottles  in  butter,  F.  H.  Hall,  L.  L.  Van 
Slyke,  and  E.  B.  Hart  (New  Yuri;  State  Sta.  Bui.  263,  popular  ed.,  pp.  10,  fig.  1). — 
A  popular  edition  of  Bulletin  263  of  this  station  noted  above. 
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On  the  preparation  of  cheese  from  sterilized  egg-  albumen,  A.  Rodella 
(Centbl.  Bait.  u.  Par.,  2.  AM.,  U  {1905),  No.  9-10,  pp.  297-302) .—The  recently 
reported  investigations  of  von  Freudenreich  and  Thoni  (E.  S.  R.,  16,  p.  917),  which 
are  critically  reviewed,  are  believed  to  show  nothing  so  far  as  the  anaerobic  bacteria 
are  concerned. 

In  opposition  to  the  views  of  these  authors  Rodella  considers  anaerobic  bacteria 
essential  in  cheese  ripening.  In  the  experiments  here  reported  sterile  egg  albumen 
was  inoculated  with  anaerobic  bacteria  isolated  from  cheese  and  also  with  Bacterium 
lactis  acidi.  Control  cultures  were  inoculated  with  the  lactic-acid  bacteria  alone. 
After  4  weeks  the  fluid  from  one  of  the  mixed  cultures  which  had  accidentally  be- 
come contaminated  with  molds  resembled  in  taste  Gorgonzola  and  another  Italian 
cheese.  The  albumen  was  no  longer  white,  but  of  a  yellowish  color,  and  showed 
many  small  cavities. 

Other  cultures  not  contaminated  with  molds  were  kept  at  20°  C.  for  2  months, 
when  a  distinct  ripening  was  considered  apparent.  There  was  no  unpleasant  odor 
and  the  taste  was  very  agreeable,  suggesting  that  of  fresh  Limburger  cheese.  In  the 
control  cultures  no  ripening  was  recognized,  which  is  considered  as  a  proof  that  in 
these  experiments  at  least  the  anaerobic  bacteria  were  essential  to  the  cheese-ripen- 
ing process.  No  practical  importance  as  regards  the  manufacture  of  cheese  from  egg 
albumen  is  attached  to  the  experiments. 

On  the  influence  of  bacteria  in  the  cheese  industry,  E.  Kayser  {Indus. 
Lait.  [Paris'],  30  {1905),  No.  17,  pp.  198-201). — This  is  a  discussion  on  the  nature 
and  causes  of  the  changes  taking  place  in  cheese  during  the  process  of  ripening. 

Outlook  of  the  milk-powder  industry,  C.  Knoch  [Molh.  Ztg.,  19  {1905),  No.  12, 
pp.  281-283). — It  is  believed  that  a  milk  powder  in  which  the  proteids  exist  in  their 
natural  condition  is  not  yet  to  be  found  on  the  market.  The  preservation  of  the 
proteids  in  their  natural  condition  is  considered  an  absolutely  essential  requisite  of  a 
milk  powder. 

It  is  believed  that  a  whole-milk  powder  answering  all  requirements  can  be  intro- 
duced into  commerce  only  with  difficulty,  even  if  the  danger  that  the  powder  may 
become  rancid  is  obviated.  A  skim-milk  powder  answering  all  requirements  prom- 
ises, however,  to  be  able  to  serve  as  a  substitute  for  whole  milk  for  cooking  pur- 
poses, but  it  is  not  thought  that  skim  milk  can  be  generally  utilized  in  this  way  in 
dairies. 

VETERINARY  SCIENCE  AND  PRACTICE. 

Some    problems    in    the    life    history    of   pathogenic    micro-organisms, 

T.  Smith  {Science,  n.  ser.,  20  {1904),  No.  520,  pp.  817-832). — The  author  presents  a  gen- 
eral discussion  of  the  biological  relations  of  the  pathogenic  bacteria  with  reference 
to  the  modern  theories  which  have  been  adopted  for  explaining  their  action.  The 
mutual  relation  of  micro-organisms  and  their  hosts  is  discussed  in  great  detail. 

In  this  connection  the  author  proposed  a  hypothesis  for  explaining  the  general 
phenomena  of  infection.  It  is  assumed  that  the  tendency  of  all  invading  bacteria 
in  developing  a  more  highly  parasitic  state  is  to  act  on  the  defensive  while  securing 
an  opportunity  for  greater  multiplication  and  escape  to  a  new  host.  This  hypothesis 
is  based  on  the  fact  that  the  production  of  diffusible  toxins  persists  indefinitely  after 
the  cessation  of  parasitism  and,  further,  on  the  fact  that  where  toxin-producing  bac- 
teria have  become  adapted  to  different  species,  the  toxin  itself  acts  upon  a  consider- 
able number  of  species.  No  strictly  invading  bacteria  have  been  found  capable  of 
producing  diffusible  toxins  that  are  of  any  significance  in  the  disease  process. 

The  lesions  caused  by  invasive  bacteria  are  due  to  the  disintegration  of  the  bacteria 
and  the  consequent  setting  free  of  the  poisons  contained  in  the  bacterial  bodies.  It 
appears  probable  in  a  certain  number  of  species  of  bacteria  that  a  latent  stage  follows 
the  vegetation  stage  and  during  this  period  the  parasite  provides  itself  with  a  pro- 
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tective  envelope  which  aids  it  in  its  passage  to  the  new  host,  The  formation  of  pro- 
tective coverings,  the  strengthening  of  the  cell  wall,  and  the  secretion  of  defensive 
fluids  will  account  for  the  well-known  phenomena  in  bacteria  better  than  the  current 
theory  according  to  which  parasitism  is  based  exclusively  on  the  production  of  toxin. 

According  to  the  nature  of  the  diseases  produced  by  different  micro-organisms, 
these  bacteria  may  be  divided  into  3  groups  in  the  first  of  which  are  placed  bacteria 
which  live  upon  the  skin  and  mucous  membranes  and  gain  entrance  to  the  body 
only  through  lesions;  the  second  group  appear  only  occasionally  and  produce 
epidemics,  while  the  third  group  are  best  adapted  for  parasitic  life  and  produce 
diseases  of  a  fixed  type.  The  organisms  of  diphtheria  and  pneumonia  belong  to  the 
first  group,  those  of  Asiatic  cholera  and  bubonic  plague  to  the  second  group,  and 
tuberculosis,  leprosy,  glanders,  and  the  eruptive  diseases  to  the  third  group. 

Progress  in  bacteriology,  Busch  and  G.  Marpmann  (Ztschr.  Angew.  Mikros.,  10 
{1904),  No.  8,  pp.  197-207). — Attention  is  called  to  the  great  importance  in  modern 
bacteriology  of  the  relationship  between  pathogenic  bacteria  and  host.  The  biology 
of  these  bacteria  is  briefly  discussed  with  notes  on  the  chemical  substances  produced 
by  their  action. 

The  effect  of  filtration  on  bacteriolytic  complements,  Edna  Steinhardt 
(Jour.  Med.  Research,  12  [,1904),  No.  4,  pp.  479-489).—  The  chief "  purpose  of  the 
investigations  reported  in  this  paper  was  to  determine  the  effect  on  the  bacteriolytic 
complement  of  passing  serum  through  a  Berkefeld  filter.  The  author  also  attempted 
to  devise  a  method  for  separating  the  bacteriolytic  complement  from  the  immune 
body  at  a  temperature  of  0°  C,  and  also  to  differentiate  different  bacteriolytic  com- 
plements by  filtration. 

In  these  experiments  it  was  found  that  horse  serum  when  passed  through  a 
Berkefeld  filter  of  the  smallest  size  and  finest  quality  lost  the  bacteriolytic  comple- 
ment until  the  filter  became  saturated  by  absorption,  after  which  the  complement 
passed  through  without  apparent  loss.  It  was  found  possible  to  separate  the  bac- 
teriolytic complement  from  the  immune  body  at  a  temperature  of  0°  C,  but  the 
method  is  attended  by  so  many  technical  difficulties  as  to  render  the  results 
obtained  rather  uncertain. 

The  differentiation  of  bacteriolytic  complements  by  filtration  is,  in  the  author's 
opinion,  to  be  explained  by  their  quantitative  differences  in  the  original  serum 
rather  than  by  a  difference  in  the  size  of  molecules  or  a  difference  in  the  adhesive- 
ness of  the  molecules  of  several  complements. 

The  influence  of  artificial  interference  with  metabolism  upon  the  produc- 
tion of  alexins,  P.  T.  Muller  (Arch.  Hyg.,  51  (1904),  No.  4,  pp.  365-421).— In  the 
course  of  most  infectious  diseases  during  which  a  crisis  occurs  it  has  been  observed 
that  the  favorable  or  unfavorable  turn  which  may  take  place  at  this  time  is  influenced 
in  a  large  degree  by  the  relative  amount  of  alexins  produced  by  the  affected  animal. 

With  this  fact  in  mind,  the  author  undertook  a  number  of  experiments  for  the 
purpose  of  testing  the  influence  of  artificial  changes  in  metabolism  upon  the  course 
of  infection.  Pigeons  were  subjected  to  a  period  of  fasting  and  then  inoculated  with 
a  number  of  pathogenic  organisms  including  the  bacilli  of  typhoid,  dysentery,  Bacil- 
lus proteus,  etc.  The  withholding  of  food  from  pigeons  was  found  to  influence  the 
production  of  agglutinins  in  a  striking  manner.  This  influence  differed,  however, 
in  the  case  of  different  micro-organisms.  After  infection  with  certain  species  of 
bacteria  the  quantity  of  agglutinins  was  increased,  while  in  other  cases  it  was  dimin- 
ished. 

A  test  was  also  made  of  the  influence  of  the  kind  of  nutrition  upon  the  course  of 
infectious  diseases.  Pigeons  were  used  in  these  experiments  and  were  inoculated 
with  Bacillus  pyocyaneus  or  B.  proteus.  Some  of  the  pigeons  were  fed  with  milk, 
wheat  bread,  and  potatoes,  while  others  received  no  milk.  The  kind  of  nutriment 
received  appeared  to  have  no  influence  upon  the  immunization  of  the  pigeons  toward 
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/>'.  proteus.  In  the  case  (if  />.  pyocyaneus,  however,  the  influence  of  the  food  was 
very  marked.  In  thepigeona  fed  on  milk  the  average  amount  of  agglutinins  pro- 
duced was  about  7  times  as  much  as  in  those  fed  on  potatoes. 

Experiments  were  also  undertaken  to  determine  the  effect  of  alcohol  upon  rabbits 
inoculated  with  typhoid  bacilli.  In  these  tests  it  was  found  that  the  control  animals 
produced  about4  times  as  much  agglutinin  as  the  rabbits  which  received  alcohol. 
The  author  also  tested  the  effect  of  sodium  cinnamate  or  hetol  upon  rabbits  after 
inoculation  with  typhoid  bacilli.  The  increase  in  the  production  of  alexins  after 
treatment  with  hetol  was  very  pronounced,  and  this  fact  is  considered  of  some 
importance  in  the  treatment  of  infectious  diseases  of  animals  and  man. 

The  agglutination  of  red  blood  corpuscles  by  chemical  precipitates  and 
the  suspension  of  these  precipitates  in  colloidal  media,  0.  Gengou  (.1////.  Inst. 
Pasteur,  18  (1904),  No.  11,  pp.  678-700). — The  literature  relating  to  this  subject  is 
briefly  discussed.  During  the  extensive  series  of  experiments  carried  out  by  the 
author  it  was  found  that  certain  chemical  precipitates  agglutinated  and  later  destroyed 
the  washed  red  blood  corpuscles.  This  agglutination  is  due  to  the  direct  action  of 
the  precipitates  upon  the  corpuscles.  The  blood  serum,  even  in  small  doses,  hinders 
agglutination  and  hemolysis. 

Natural  and  conferred  resistance  to  disease  in  the  animal  body,  F.  C.  Lewis 
(  Vet.  Jour.,  59  ( 1004),  No.  354,  PP-  815-328), — A  general  discussion  is  presented  on  the 
subject  of  immunity,  together  with  a  special  account  on  active  immunity,  passive 
immunity,  antibacterial  serum,  and  Griinbaum's  serum  reaction. 

Friedberger  and  Frohner's  veterinary  pathology,  trans,  by  M.  H.  Hayes 
(London:  Hurst  and  Blackett,  Ltd.,  1904,  vol.  1,  XII +519).—  This  is  a  translation 
from  the  fourth  German  edition  with  numerous  additions  by  the  translator  on  surra, 
South  African  horse  sickness,  Texas  fever,  louping  ill,  etc.  The  volume  contains  a 
special  discussion  of  the  most  important  infectious  diseases  of  animals  as  well  as  of 
chronic  constitutional  diseases,  and  notes  on  bacteriology. 

Pathological  observations,  G.  Petit  (Bee.  Med.  Vet.,  81  (1904),  No.  21,  pp. 
67  3-682,  figs.  2). — Notes  are  presented  on  a  variety  of  pathological  processes  includ- 
ing icterus,  pneumonia  in  dogs,  and  lymphangitis  and  anasarca  in  horses. 

Annual  reports  of  proceedings  under  the  diseases  of  animals  acts,  A.  (J.  Cope 
and  A.  W.  Anstruther  (London:  did.  Ayr.  and  Fisheries,  1904,  PP-  94,  ph.  2). — A 
general  account  is  presented  of  the  effective  work  which  has  already  been  done  in 
eradicating  and  preventing  further  introduction  of  such  diseases  as  cattle  plague, 
pleuro-pneumonia,  foot-and-mouth  disease,  rabies,  etc.  No  case  of  rabies  has  been 
noted  in  Great  Britain  since  1902. 

Glanders  among  horses  is  on  the  increase  and  the  same  statement  is  made  for 
anthrax.  The  great  distribution  of  anthrax  is  believed  to  be  due  in  part  to  infection 
through  food  and  drinking  water.  No  outbreak  of  foot-and-mouth  disease  occurred 
among  native  animals  in  Great  Britain  during  1903.  A  detailed  account  is  given  of 
the  present  status  of  hog  cholera  and  sheep  scab  and  the  relative  changes  in  the  dis- 
tribution of  these  diseases  are  indicated  on  special  maps. 

The  veterinary  section,  A.  Theiler  {Transvaal  Agr.  Jour.,  3  (1904),  No.  9,  j>p. 
49-98,  pi.  i).— A  report  is  made  on  investigations  relating  to  African  coast  fever. 

A  test  was  made  to  determine  the  length  of  time  during  which  an  infection  per- 
sists in  a  given  area.  With  regard  to  this  point  the  South  African  conference  of 
veterinary  surgeons  adopted  a  resolution  to  the  effect  that  the  only  certain  method 
of  eradicating  African  coast  fever  is  to  kill  off  all  cattle  in  infected  areas  and  to  keep 
cattle  away  from  such  areas  for  a  period  of  not  less  than  18  months.  The  methods 
of  vaccination  proposed  by  Koch  were  tested  on  a  large  scale  and  it  was  found  that 
little  hope  can  be  entertained  of  permanent  good  results  from  these  methods. 

Dipping  and  spraying  experiments  were  also  tried,  during  which  arsenical  dips 
were  used  with  or  without  other  additions.     Arsenical  dips  repeated  at  frequent 
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intervals  were  found  to  injure  the  skin  to  a  considerable  extent  and  did  not  prevent 
infection.  When  izal  was  added  to  such  dips  their  efficiency  was  in  no  way  increased. 
The  average  incubation  period  for  dipped  cattle  was  16  days  and  for  control  animals 
17  day--.  Dipping  is  therefore  not  considered  as  capable  of  materially  assisting  and 
controlling  tin-  disease. 

A  report  is  also  made  on  inoculation  experiments  against  African  coast  fever  by 
( '.  E.  <Jray  (pp.  58-60).  Notes  are  given  on  diseases  caused  by  trypanosomes  and 
the  transmission  of  African  coast  fever  by  tick.-,  on  dietetic  diseases  of  pigs,  etc.  It 
is  concluded  that  African  coast  fever  in  South  Africa  is  transmitted  by  Rhipicephalus 
appendiculatu8  and  ll.  simtis. 

The  etiology  and  etiological  treatment  of  tetanus,  E.  von  Behhing  (Beiir. 
Expt.  '//'"/..  1904,  No.  7,  pp.  1-72). — The  author  presents  a  detailed  account  of  Ins 
technical  methods  for  obtaining  tetanus  toxin  and  for  estimating  its  virulence. 

It  has  been  found  thai  the  relative  amount  of  antitoxin  required  for  the  neutrali- 
zation of  tetanus  toxin  in  vitro  decreases  with  the  increase  in  the  quantity  of  toxin. 
This  fact  i-  considered  striking  when  it  is  remembered  that  the  exact  reverse  is  true 
for  diphtheria.  The  author  believes  that  nothing  is  added  to  or  taken  from  the  toxin 
molecules  when  they  become  attenuated.  They  merely  suffer  a  diminution  in  the 
rapidity  of  their  reaction  without  material  change.  It  v  as  found  possible  to  immu- 
nize rabbits  mosl  successfully  by  means  of  attenuated  tetanus  toxin. 

Several  methods  for  increasing  the  immunizing  action  of  the  tetanus  toxin  have 
been  devised,  but  the  most  successful  methods  involved- the  extraction  of  the  toxin 
from  the  central  nervou.--y.-tem.  The  immunizing  power  of  tetanus  toxin  appears 
to  be  determined  by  several  factors,  chiefly,  however,  by  any  influence  which  may 
favor  or  hinder  the  penetration  or  absorption  of  the  toxin  by  the  nervous  system. 
The  chemical  processes  of  the  formation  of  the  toxins  persists  until  the  affinities  of 
the  nerve  cell-  a  re  completely  satisfied. 

It  was  found  possible  to  demonstrate  by  experiments  on  animals  that  the  time 
element  is  as  important  in  the  antitoxic  treatment  of  tetanus  as  in  a  case  of  diph- 
theria in  man. 

The  use  of  serum  in  the  prevention  of  tetanus,  E.  Thierry  (Jour.  Agr. 
Prat.,  n.  ',  I,  No.  45,  />■  611). — Brief  notes  are  presented   on  the  use  of  an 

antitetanus  serum  in  the  form  of  a  powder.  The  results  obtained  from  the  u^e  of 
this  serum  have  been  quite  satisfactory  and  brief  notes  are  given  on  the  methods 
which  should  be  adopted  in  using  it  so  as  to  obtain  the  best  results. 

Races  of  tubercle  bacilli,  V.  H.  Romer  Beilr.  Expt.  Ther.,  190S,  No.  6,  pp.  1-110, 
pis.  11 1. — The  behavior  on  various  nutrient  mediaand  the  pathogenic  power  of  vari- 
ous races  of  tubercle  bacilli  are  described  in  detail.  At  the  University  of  Marburg 
these  culture-  of  different  origin  have  been  maintained  for  varying  periods,  some  of 
them  for  a  long  time,  and  had  been  used  in  experiments  relating  to  the  various 
phases  of  tuberculosis. 

The  oldest  culture  which  is  described  was  obtained  from  a  case  of  human  tubercu- 
losis. It  produces  the  disease  with  the  usual  symptoms  in  all  experimental  animals, 
including  cattle,  but  doe-  not  cause  in  cattle  the  formation  of  a  permanent  focus  of 
infection.  The  most  satisfactory  place  for  inoculating  cattle  is  in  the  anterior  eye 
chamber.  Guinea  pigs  were  found  to  be  most  susceptible  to  this  race  of  tubercle 
bacilli,  and  in  this  regard  they  were  followed  by  horses,  goats,  sheep,  and  cattle. 
The  susceptibility  of  -beep  and  goats  was  increased  by  previous  treatment  with 
tuberculin. 

The  author  describes  a  second  race  of  tubercle  bacilli  which  was  derived  from  the 
first  one  by  a  passage  through  goats.  This  race,  like  the  first,  was  tested  on  various 
animals.  Different  cultures  were  found  to  vary  considerably  in  their  virulence. 
The  second  race  of  tubercle  bacilli  showed  a  comparatively  high  virulence,  which  is 
attributed  to  it-  passage  through  goats. 
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A  third  race  of  tubercle  bacilli  was  obtained  from  Professor  Arloing  and  had  been 
rendered  homogeneous  according  to  his  method.  This  culture  was  also  tested  on 
mice,  guinea  pigs,  rabbits,  goats,  horses,  and  cattle  and  was  found  to  differ  in  a  pro- 
nounced manner  from  other  tubercle  cultures  of  human  origin.  It  was  the  least 
virulent  of  all  tubercle  bacilli  obtained  from  man.  In  rabbits  and  horses  it  pro- 
duced slight  symptoms  of  pneumonia,  but  when  used  in  small  doses  the  inoculated 
animals  soon  recovered. 

Detailed  notes  are  also  given  on  cultures  obtained  from  cattle  and  on  the  results  of 
inoculation  experiments  with  these  cultures.  Considerable  difference  in  virulence 
was  obtained  between  different  cultures,  but  as  a  rule  guinea  pigs  were  killed  within 
4  to  8  days  by  intraperitoneal  inoculation  with  bovine  tubercle  bacilli.  The  lesions 
produced  in  guinea  pigs  from  certain  bovine  cultures  were  very  similar  to  those 
caused  by  tubercle  bacilli  from  birds. 

Numerous  experiments  were  made  with  tubercle  bacilli  obtained  from  birds,  and 
during  these  experiments  quite  striking  differences  in  virulence  were  observed,  as  in 
the  case  of  tubercle  bacilli  obtained  from  man  and  animals.  Cultures  obtained  from 
birds  were  characterized  by  their  high  virulence  toward  experimental  animals,  espe- 
cially toward  cattle.  In  guinea  pigs  phenomena  of  intoxication  were  sometimes 
pronounced,  while  the  formation  of  tubercles  was  less  striking.  The  power  of  pro- 
ducing true  tubercles  in  guinea  pigs  was  greatly  accentuated  by  the  passage  of  the 
avian  tubercle  bacilli  through  mammals. 

The  intermediary  body  of  the  tubercle  bacillus,  Dembinski  (  Compt.  Rend.  Sue. 
Biol.  [Paris],  57  {1904),  No.  ,34,  pp.  502-504)— -The  author  studied  the  behavior  of 
the  intermediary  body  in  the  serum  of  rabbits  and  pigeons  inoculated  with  tubercle 
bacilli  of  human  and  avian  origin. 

The  injection  of  human  tubercle  bacilli  into  rabbits  or  pigeons  did  not  cause  the 
formation  of  the  intermediary  body,  but  a  similar  injection  of  avian  tubercle  bacilli, 
on  the  contrary,  brought  about  the  appearance  of  this  body.  The  production  of  the 
intermediary  body  therefore  appears  to  depend,  not  upon  the  greater  or  less  resist- 
ance of  the  animal  toward  tubercle  bacilli,  but  upon  the  race  of  tubercle  bacilli  used 
in  the  experiments. 

The  intermediary  body  exhibits  a  similar  action  toward  tubercle  bacilli,  whether 
living  or  dead  and  whether  of  human  or  avian  origin.  The  injection  of  experimental 
animals  with  dead  human  or  avian  tubercle  bacilli  does  not  cause  the  production  of 
the  intermediary  body  in  the  blood. 

The  histogenesis  of  the  tubercle,  J.  Miller  (Jour,  l'ath.  and  Bad.,  10  (1904), 
No.  1,  pp.  1-49,  ]>ls.  4)-- — The  observations  reported  in  this  paper  were  chiefly  con- 
fined to  a  study  of  the  development  of  tubercles  in  the  liver  of  rabbits.  The  anatomy 
of  this  organ  is  carefully  described  with  reference  to  its  relationship  to  the  progress 
of  tuberculosis. 

The  liver  was  inoculated  by  injecting  tubercle  bacilli  into  a  branch  of  the  mesen- 
teric vein.  The  microscopic  changes  produced  in  the  liver  of  rabbits  as  the  result  of 
the  infection  of  human  tubercle  bacilli  were  described  in  great  detail.  It  appears 
that  the  tubercle  bacillus  causes  the  formation  of  the  tubercle  partly  as  a  result  of 
irritation  like  that  produced  by  other  foreign  bodies  and  partly  as  the  result  of  the 
presence  of  a  specific  toxin  which  causes  caseation  in  the  surrounding  tissue.  The 
tubercle  bacillus  is  distinguished  from  most  related  organisms  by  its  exceedingly 
slow  development. 

The  aggregation  of  cells  which  constitutes  the  tubercle  is  considered  to  be  due  to 
a  process  of  phagocyt<  >sis.  ( riant  cells,  epithelioid  cells,  and  lymphocytes  are  believed 
to  be  simply  stages  in  the  development  of  a  phagocyte.  The  mononuclear  cells  of 
the  blood  play  an  important  role  during  the  whole  process  of  formation  of  the  tuber- 
cle.    In  the  early  stages  of  the  process   giant  cells  result  from  a  fusion  of  several 
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epithelioid  cells.  Frequently  a  typical  tubercle  may  arise  without  the  occurrence  of 
mitotic  division  in  the  fixed  cells  of  the  affected  tissue. 

After  a  certain  period  the  tubercles  acquire  a  peculiar  friability,  so  that  they  are 
easily  broken  up  and  burst  into  by  the  blood  vessels  and  their  constituents  pass  into 
the  blood  stream.  The  endothelial  cells  of  the  liver  are  found  to  be  destroyers  of 
the  polynuclear  leucocytes  when  these  occur  in  large  numbers. 

The  extent  of  transmission  of  tuberculosis  to  man  by  means  of  the  meat 
of  tuberculous  cattle,  M.  Westenhoeffer  (Ueber  die  Grenzen  der  Uebertragbarkeit 
der  Tuberculosa  durch  Fleisch  iuberculbser  Rinder  auf  den  Menschen.  Berlin:  August 
Hirschivald,  1904,  pp-  48). — The  literature  relating  to  this  subject  is  critically 
reviewed.  The  purpose  of  the  author's  investigations  was  to  determine  by  means 
of  experiments  the  extent  to  which  the  meat  of  tuberculous  cattle  contains  tuber- 
cle bacilli  which  arc  of  sufficient  virulence  to  transmit  the  disease. 

A  brief  account  is  presented  of  the  negative  and  positive  results  obtained  In- 
different investigators  during  their  experiments  alqng  this  line.  The  author  came 
to  the  conclusion  after  a  study  of  this  subject  that  the  only  satisfactory  method  of 
determining  the  virulence  of  tubercle  bacilli  in  meat  was  that  of  hypodermic  or 
intraperitoneal  inoculation.  During  the  author's  experiments  the  meat  of  six  cattle 
was  used  and  the  experimental  animals  were  guinea  pigs  and  rabbits.  The  results 
obtained  by  the  author  are  not  in  harmony  with  the  assertion  of  Koch  that  the 
meat  as  well  as  the  milk  of  tuberculous  cattle  contains  numerous  virulent  tubercle 
bacilli. 

it  was  found  by  the  author  that  the  meat,  even  of  cattle  affected  with  general 
tuberculosis  to  such  an  extent  that  they  must  be  entirely  excluded  from  the  market, 
contained  either  no  tubercle  bacilli  at  all  or  not  enough  to  produce  tuberculosis 
when  inoculated  subcutaneously  into  animals  which  are  most  susceptible  to  the 
disease.  On  the  other  hand,  the  meat  of  one  animal  which  was  affected  with  acute 
miliary  tuberculosis  contained  so  many  tubercle  bacilli  that  59  per  cent  of  the 
experimental  animals  inoculated  with  this  material  became  tuberculous. 

Notes  arc  given  on  the  methods  of  procedure  which  have  been  adopted  in  various 
localities  with  regard  to  the  treatment  of  the  meat  of  tuberculous  cattle  from  the 
standpoint  of  a  scientific  system  of  meat  inspection. 

The  meat  inspection  law  with  reference  to  tuberculosis,  M.  Westenhoeffer 
1  Berlin.  Klin.  Wchnschr.,  41  {1904),  Nos.  45,  pp.  1165-1169;  46,  pp.  1196-1202).— As 
a  result  of  the  critical  study  of  the  workings  and  effect  of  the  German  imperial  meat 
inspection  law  with  especial  reference  to  tuberculosis,  the  author  comes  to  the  con- 
clusion that  all  meat  brought  into  cities  which  are  furnished  with  public  abattoirs 
should  be  subjected  to  a  second  inspection.  It  is  also  recommended  that  the  head, 
thoracic  viscera,  spleen,  and  kidneys  be  submitted  with  the  rest  of  the  body  in  their 
natural  connection. 

In  cities  with  public  abattoirs  it  is  urged  that  slaughtering  for  private  purposes 
outside  of  these  abattoirs  should  not  be  permitted.  Only  graduated  veterinarians 
should  be  appointed  as  directors  of  abattoirs. 

New  data  ^n  the  control  of  bovine  tuberculosis,  P.  H.  Romer  (Beitr.  Expt. 
Ther.,  1904,  A'"-  7,  pp.  73-109,  pis.  33). — An  account  is  presented  of  the  fate  of  vari- 
ous animals  treated  by  the  immunization  method  used  by  von  Behring  and  the 
author.  Notes  are  also  given  on  the  new  experiments  along  the  same  line  which 
have  been  completed  or  are  still  in  progress  at  the  University  of  Marburg. 

The  results  obtained  by  other  authors  in  testing  the  same  method  of  immunization 
are  also  briefly  reported.  A  detailed  scheme  is  presented  covering  all  points  to  be 
observed  in  making  protective  inoculations  for  the  purpose  of  immunizing  cattle 
against  tuberculosis  in  agricultural  practice.  In  general,  only  animals  which  are 
apparently  healthy  and  from  3  weeks  to  4  months  of  age  should  be  selected  for  the 
first  vaccination.     Exceptionally,  older  cattle  may  be  vaccinated  provided   they  are 
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in  perfect  health.  The  purity  and  strength  of  the  vaccine  is  determined  in  the 
Hygienic  Institute  of  the  University  of  Marburg,  and  is  offered  for  sale  through  a 
commercial  firm  in  the  city  of  Marburg. 

All  persons  who  receive  quantities  of  the  vaccine  obligate  themselves  to  give  a 
detailed  report  concerning  the  results  obtained  with  it.  Thus  far  over  1 ,000  cattle  have 
been  vaccinated  outside  of  the  Hygienic  Institute  of  the  University  of  Marburg,  and 
this  number  in  addition  to  those  which  have  been  kept  at  the  university  have  fur- 
nished data  which  are  believed  to  demonstrate  that  the  principal  underlying  the 
vaccination  method  used  by  the  author  is  well  founded.  No  more  experiments, 
therefore,  seem  to  the  author  to  be  required  to  demonstrate  the  possibility  of  pro- 
tecting cattle  by  this  means  of  vaccination,  but  many  minor  points  regarding  the  use 
of  the  method  in  ordinary  practice  still  remain  to  be  determined. 

Animals  which  have  been  immunized  by  this  method  may  be  subsequently  exposed 
to  natural  infection  without  any  reserve  or  without  giving  attention  to  the  possible 
presence  of  tubercle  bacilli  in  their  quarters. 

Chronic  tympanites  in  cases  of  bovine  tuberculosis,  J.  Hamoir  (Ann.  Med. 
Vet,  53  (1004),  No.  12,  pp.  657-672). — The  symptom  of  tympanites  is  considered  as 
almost  characteristic  of  chronic  tuberculosis  in  cattle.  It  has  frequently  been  attrib- 
uted to  swelling  and  hypertrophy  of  the  mesenteric  and  other  lymphatic  glands. 

The  author  believes,  however,  that  this  can  not  be  considered  as  the  only  cause  of 
tympanites  in  such  cases.  The  paralysis  of  the  rumen  due  to  compression  of  the 
esophagus  must  be  considered  an  important  factor  in  the  process.  Attention  is 
called  to  the  fact  that  cases  of  tympanites  of  unknown  origin  quite  frequently  occur 
and  must  not  be  confused  with  those  due  to  tuberculosis. 

Experimental  tuberculosis  in  the  endocardium,  L.  Bernard  and  M.  Salomon 
(Compt.  Rend.  Soc.  Biol.  [Paris],  57  (1904),  No.  30, pp.  359-861).—  The  author  found 
that  it  was  possible  to  produce  tuberculosis  of  the  endocardium  in  rabbits  by  inocu- 
lation with  tubercle  bacilli  in  the  arterial  system  and  without  introducing  organisms 
into  the  valves  and  other  structures  of  the  heart. 

In  these  experiments  it  was  found  that  the  tuberculous  nodules  occurred  in  large 
numbers  between  the  fibers  of  the  myocardium  and  consisted  of  epithelioid  and 
giant  cells.  Nodules  were  also  found  under  the  pericardium  consisting  of  lympho- 
cytes and  epithelioid  cells.  Experiments  carried  out  by  the  authors  seemed  to  dem- 
onstrate that  a  tuberculous  infection  of  the  heart  may  take  place  as  a  result  of  the 
2>resence  of  tubercle  bacilli  in  the  blood. 

Antituberculous  serum  therapy  by  means  of  the  serum  of  vaccinated  ani- 
mals, Rappin  and  Blaizot  (Compt.  Rend.  Soc.  Biol.  [Paris],  57  (1904),  No.  33,  pp. 
448,  449). — Von  Behring's  experiments  in  vaccinating  cattle  against  tuberculosis 
were  repeated  by  the  authors  with  success.  An  attempt  was  made  to  utilize  the 
blood  of  a  vaccinated  heifer  in  the  treatment  of  experimental  tuberculosis  in  guinea 
pigs.  No  beneficial  effect  was  observed,  however,  by  the  use  of  this  serum  and  it 
was  concluded,  therefore,  that  the  serum  of  vaccinated  animals  is  not  necessarily 
active  toward  tubercle  bacilli  of  human  origin. 

Contagious  abortion  in  cows,  A.  E.  Moore  (Amer.  Yet.  Rev.,  98  (1904),  No.  8, 
pp.  743-747). — This  disease  is  defined  and  notes  are  given  on  its  symptoms  and 
course.  There  appears  to  be  no  natural  immunity  to  abortion.  The  most  successful 
treatment  consists  in  the  use  of  carbolic  acid,  creolin,  and  other  disinfectants. 

Milk  fever  and  other  calving  troubles,  J.  R.  Weir  (Jour.  Dept.  Ayr.  Victoria, 
2  (1904),  No.  10,  pp.  991-998).— The  symptoms  and  course  of  milk  fever  are  briefly 
discussed,  together  with  notes  on  its  etiology.  In  treating  this  disease  the  author 
recommends  the  Schmidt  treatment.  Various  general  directions  were  also  given 
regarding  the  care  of  cows  with  especial  reference  to  preventing  the  development  of 
milk  fever.  A  similar  discussion  is  also  given  of  the  cause,  symptoms,  diagnosis,  and 
treatment  of  metritis  and  debility. 
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A  case  of  parenchymatous  mammitis  in  the  cow,  H.  Taylor  (  Vet.  Jour.,  59 
(1904),  No.  354,  pp.  323,  324). — In  the  case  reported  by  the  author,  milk  secretion 
ceased  entirely  and  general  symptoms  of  serious  constitutional  disturbances  were 
manifested.  After  various  lines  of  treatment  had  been  adopted,  including  the  com- 
plete removal  of  the  side  of  the  udder  which  was  worst  affected,  recovery  took  place. 

Pasteur's  method  of  vaccination  against  anthrax  in  Rome,  U.  E.  Fek- 
retti  (Gior.  R.  Soc.  Acead.  Vet.  ML,  53  (1904),  No.  47,  pp.  1105-1112).— Pasteur's 
method  of  vaccination  for  the  control  of  anthrax  has  been  thoroughly  tested  in  one 
section  of  the  city  of  Rome.  The  operation  extended  from  July  11  to  August  1,  this 
time  being  required  for  giving  2  vaccinations  with  the  proper  interval.*  The  method 
was  found  to  lie  exceedingly  inexpensive  and  quite  effective  when  combined  with 
careful  destruction  of  all  carcasses  of  animals  dead  of  anthrax. 

Treatment  of  malignant  catarrhal  fever  with  physiological  salt  solution, 
Schotte  I  Berlin.  Tierarztl.  Wchnschr.,  1904,  No.  48,  pp.  787,  788).—  The  author  tested 
a  number  of  remedies  including  colloidal  silver  in  the  treatment  of  this  disease 
without  any  success.  In  general,  therefore,  the  slaughter  of  affected  animals  was 
recommended. 

Finally  an  experiment  was  made  with  the  method  proposed  by  Pericaud,  accord- 
ing to  which  physiological  salt  solution  was  administered  hypodermically.  The 
author  tried  this  method  on  a  case  of  malignant  catarrhal  fever  which  showed  the 
typical  symptoms  of  the  disease  in  a  pronounced  manner.  A  subcutaneous  injection 
was  given  of  9  gm.  of  common  salt  in  1,500  cc.  of  sterilized  water  at  a  blood  tem- 
perature. The  injection  was  repeated  by  the  owner  during  the  2  following  days 
and  a  complete  recovery  took  place. 

On  account  of  the  rapid  improvement  and  the  absence  of  the  other  treatment  the 
author  ascribes  this  cure  entirely  to  the  use  of  physiological  salt  solution. 

Dysentery  in  calves,  T.  Kitt  (  Wchnschr.  Tierheilk.  u.  Viehzuehl,  48  (1904),  No. 
49,  pp.  773-778). — The  symptoms  and  etiology  of  this  disease  are  briefly  discussed. 
The  author  has  carried  on  a  number  of  experiments  for  the  purpose  of  determining 
whether  immunity  toward  this  disease  can  be  brought  about  by  intravenous  inocu- 
lation of  dead  cultures  of  the  bacilli  of  swine  plague,  hog  cholera,  swine  erysipelas, 
contagious  coryza,  etc.  In  combating  the  disease  the  application  of  the  serum  treat- 
ment recommended  by  Jensen  is  very  effective  and  may  be  combined  with  the  feed- 
ing of  milk  treated  with  formalin  and  the  isolation  of  new-born  calves. 

Azoturia,  R.  Price  (Amer.  Vet.  Rev.,  28  (1904),  No.  7,  pp.  648-G57).—The  author 
describes  in  detail  the  symptoms  and  course  of  this  disease  with  especial  reference 
to  their  bearing  upon  its  etiology.  The  cause  of  the  disease,  however,  still  remains 
doubtful.  One  of  the  most  active  agents  in  producing  the  chemical  changes  which 
are  characteristic  of  azoturia  is  found,  according  to  the  author,  in  bile  acids.  The 
introduction  of  these  substances  into  healthy  animals  produces  symptoms  which  are 
similar  to  spontaneous  cases  of  azoturia. 

Mercurialis  annua  the  cause  of  serious  hemoglobinuria,  T.  Micucci  (Gior. 
A'.  Soc.  Accad.  Vet.  ItaL,  53  (1904),  No.  48,  pp.  1129-1131).— This  plant,  which 
belongs  to  the  spurge  family,  occurs  abundantly  on  cultivated  soil.  When  eaten  by 
cows  it  sometimes  causes  serious  hemoglobinuria.  An  examination  of  the  kidneys 
in  such  cases  showed  that  the  epithelial  cells  were  somewhat  affected.  The  milk 
appeared  to  be  unaltered. 

The  gid  parasite  (Ccenurus  cerebralis) :  Its  presence  in  American  sheep, 
B.  H.  Ransom  |  U.S.  Depl.  Agr.,  Bureau  of  Animal  Industry  Bui.  66,  pp.  2$,  figs.  12). — 
The  gid  parasite  was  discovered  in  sheep  near  Bozeman,  Montana,  in  1904.  This  is 
believed  to  lie  the  first  authentic  record  of  the  parasite  in  American  sheep. 

A  brief  account  is  given  of  the  life  history  of  this  worm,  together  with  detailed 
descriptions  of  the  parasite  in  its  various  stages.  Sheep  over  2  years  old  are  not  so 
susceptible  as  younger  animals.     The  symptoms  of  gid  are  described  in  cases  in  which 


1134  EXPERIMENT    STATION    RECORD. 

infestation  has  occurred  in  the  brain  and  also  in  the  spinal  cord.  The  pathological 
lesions  are  also  described. 

No  treatment  of  gid  is  successful.  In  preventing  the  distribution  of  the  worms  it 
is  desirable  to  kill  all  useless  dogs  and  also  wolves  and  foxes.  Dogs  which  are  kept 
for  herding  purposes  or  other  use  about  the  farm  should  be  treated  at  intervals  for 
the  adult  form  of  the  tape  worm.  In  this  way  the  general  distribution  of  the  worm 
should  be  prevented. 

A  sheep  parasite,  W.  W.  Froggatt  (Agr.  Gaz.  New  South  Wales,  15  (1904),  No.  10, 
p.  977). — Considerable  loss  was  experienced  in  sheep  and  wool  in  parts  of  New  South 
Wales  on  account  of  the  attack  of  the  sheep  maggot  belonging  to  the  genus  Cali- 
phora.  Carbolic  washes  of  various  sorts  have  been  tried  and  abandoned,  since  they 
have  no  lastirg  effect.  Sulphur  and  oil  is  an  effective  remedy,  and  arsenic  may  be 
added  to  this  mixture  in  cases  where  there  are  no  wounds  on  the  skin. 

The  sheep  nostril  fly  (Bd.  Agr.  and  Fisheries  [London],  Leaflet  118,  pp.  4,  figs.  2) . — 
The  habits  and  life  history  of  CEstrus  ovis  are  described  and  notes  are  given  on  the 
symptoms  of  infestation  of  sheep  with  these  insects  and  on  the  most  successful  meth- 
ods of  treatment  for  ridding  sheep  of  them.  The  fly  may  be  prevented  from  laying 
its  eggs  in  the  nostrils  of  sheep  by  repeated  treatment  with  tar,  fish  oil,  or  similar 
substances.  Sheep  should  be  removed  from  pastures  which  are  known  to  be  infested 
before  the  season  for  the  appearance  of  the  adult  flies. 

Sulphur  internally  as  a  preventive  against  the  attacks  of  ticks,  W.  Rob- 
ertson {Agr.  Jour.  Cape  Good  Hope,  25  (1904),  No.  5,  pp.  588-590,  figs.  3). — It  has 
been  sometimes  supposed  that  the  internal  use  of  sulphur  was  effective  in  preventing 
the  infestation  of  cattle  with  ticks.  The  author,  therefore,  tested  this  matter  in  a 
thorough  manner. 

Two  young  steers  and  a  colt  were  given  sulphur  in  their  food  for  a  period  of  about 
40  days,  during  which  they  received  about  \\  oz.  of  sulphur  daily.  At  the  end  of 
this  period  the  daily  dose  was  increased  to  about  3  oz.  The  steers  were  then  infested 
with  RMpicephalus  decoloratus.  These  ticks  reached  maturity  in  the  usual  time,  and 
it  was  thus  shown  that  the  prolonged  sulphur  treatment  did  not  produce  the  slight- 
est effects  upon  the  ticks. 

Similar  results  were  obtained  after  infestation  of  the  colt.  Animals  were  fed  with 
doses  of  aloes  and  wild  garlic,  but  neither  of  these  acted  as  preventives  or  caused 
the  ticks  to  fall  off  from  infested  animals. 

Trypanosome  diseases,  R.  Koch  (Dent.  Med.  Wchnschr.,  .10  (1904),  No.  47,  pp. 
1705-1711,  figs.  5). — The  biology  and  life  history  of  trypanosomes  are  briefly  dis- 
cussed with  especial  reference  to  their  pathogenic  effects  in  the  production  of  various 
diseases  of  animals  and  man.  Among  these  diseases  special  mention  is  made  of 
surra,  mal  de  caderas,  tsetse-fly  disease,  the  trypanosomiasis  of  rats,  and  similar  dis- 
eases in  man.  These  diseases  are  classified  by  the  author  under  2  groups,  in  the 
first  of  which  the  trypanosomiasis  of  rats  and  the  trypanosome  disease  of  cattle  as 
described  by  Theiler  are  placed. 

Trypanosomiasis  in  the  Anglo-Egyptian  Soudan,  A.  Balfour  (British  Med. 
Jour.,  1904,  No.  2291,  pp.  1455,  1456).— Attention  is  called  to  the  discovery  of  the 
trypanosomes  in  the  blood  of  cattle  which  came  from  Kodok.  In  one  animal  which 
died  of  the  disease  and  in  the  blood  of  which  the  trypanosomes  were  found  a  pig- 
mented ulceration  of  the  membrane  of  the  stomach  was  observed.  Large  numbers 
of  ticks  were  found  on  this  animal  and  were  believed  to  belong  to  Amblyomma 
variegatum.  In  the  northern  Soudan,  trypanosomiasis  has  thus  far  not  been  shown 
to  prevail.  The  author  examined  the  blood  of  bats,  small  birds,  and  mammals  with 
negative  results. 

Note  on  the  role  of  the  horsefly  in  the  transmission  of  trypanosoma  infec- 
tion, L.  Rogers  (Britisli  Med.  Jour.,  1904,  No.  2291,  pp.  1454,  1455).— -The  author 
calls  attention  to  the  fact  that  in  1899  he  carried  out  a  series  of  experiments  in  Muk- 
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tesar,  India,  during  which  it  was  shown  that  horseflies  were  instrumental  in  trans- 
mitting surra.  This  fact  was  demonstrated  by  transmitting  the  disease  through  a 
series  of  dogs  which  were  allowed  to  be  bitten  by  infected  horseflies.  Brief  notes 
are  given  on  various  species  of  insects  which  may  be  concerned  in  transmitting 
trypanosomes. 

Equine  glanders  and  its  eradication,  C.  F.  Dawson  (  Florida  Sta.  Bui.  77,  pp. 
241-283,  figs.  5). — The  author  presents  a  general  account  of  the  history  of  glanders, 
its  pathogenic  micro-organism,  occurrence,  transmission,  pathogenesis,  symptoms  of 
acute  and  chronic  forms,  and  diagnosis.  A  discussion  is  also  presented  of  outbreaks 
of  glanders  which  have  occurred  in  Florida  since  September,  1903. 

Some  of  the  cases  of  glanders  in  Florida  were  apparently  due  to  the  importation 
of  a  large  number  of  horses  into  Florida  during  the  Spanish-American  war.  Notes 
are  given  on  the  distribution  of  these  outbreaks  and  the  means  which  were  adopted 
in  determining  the  source  of  infection  and  in  eradicating  glanders.  The  author  dis- 
cusses the  general  problem  of  State  protection  of  live-stock  interests,  together  with 
the  various  legal  aspects  of  this  problem. 

A  brief  digest  is  presented  of  State  laws  relating  to  the  eradication  of  glanders  and 
indemnity  to  he  paid  for  affected  horses. 

Immunity  of  cattle  toward  glanders,  V.  Galtier  and  J.  Nicolas  {Jour.  Med. 
Vet.  it  Zootech.,  55  ( 1904),  Nov.,  pp.  650-652). — The  author  studied  the  serum  of  cat- 
tle after  repeated  inoculation  with  glanders  virus.  As  a  result  of  these  experiments 
it  was  found  that  adult  cattle  which  had  been  subjected  to  repeated  inoculation  with 
glanders  bacilli  did  not  produce  a  serum  which  exercised  any  immunizing  or  cura- 
tive properties  when  inoculated  into  horses  infected  with  glanders  or  showing  a 
spontaneous  case  of  the  disease. 

A  general  eczema  in  horses,  Schwerdtfeoer  (Ztschr.  Veterincirk.,  16  (1904),  No. 
11,  pp.  488-492). — The  symptoms  and  course  of  this  disease  are  described  with  ref- 
erence to  other  similar  cases  described  in  the  literature  of  the  subject.  In  treating 
the  disease-affected  horses  they  were  given  laxatives,  after  which  the  eczematous 
parts  were  treated  with  a  2  per  cent  solution  of  bacillol  or  some  other  similar  disin- 
fectant, such  as  ichthyol,  creolin,  etc. 

Urticaria,  Pkrkihn  (Ztschr.  VelerinarL,  16  (1904),  No.  11,  pp.  483,  484).—  A  brief 
clinical  history  is  given  of  a  case  of  this  disease  in  a  horse.  A  large  number  of  small 
swellings  appeared  on  the  sides  of  the  neck,  shoulders,  front  legs,  and  other  parts  of 
the  horse,  and  the  acute  outbreak  of  the  disease  was  accompanied  by  a  pronounced 
fever  and  other  symptoms. 

An  infectious  disease  of  horses  with  alterations  of  the  bones,  Charon  and 
Thiroux  (Compt.  Rend.  Acad.  Sci.  [Paris],  139  (1904),  Xo.  19,  pp.  752-754).— In 
Madagascar  a  number  of  horses  and  mules  were  observed  to  be  infected  with  a  dis- 
ease during  the  course  of  which  the  bones  became  altered  in  a  manner  similar  to  that 
which  occurs  in  osteomalacia.  Detailed  notes  are  given  on  the  symptoms  and  patho- 
logical lesions  which  appear  during  this  disease.  The  authors  are  inclined  to  the 
opinion  that  the  disease  is  identical  with  osteomalacia  and  that  it  may  be  due  in  part 
to  the  presence  of  Piroplasma  equi. 

A  rapid  method  for  the  diagnosis  of  rabies,  V.  A.  Moore  and  C.  Way  (Amer. 
Vet.  Her.,  28  (1904),  No.  7,  pp.  658-662). — The  methods  proposed  by  Pasteur,  Babes, 
Van  Gehuchten,  Nelis,  Ravenel,  and  Negri  for  the  diagnosis  of  rabies  are  briefly 
described. 

Among  these  various  methods,  that  proposed  by  Van  Gehuchten  and  Nelis  has 
given  the  best  results  and  is  considered  to  be  the  most  satisfactory.  Certain  changes 
take  place  in  the  plexiform  ganglion,  and  since  this  ganglion  may  be  dissected  out 
with  comparative  ease  it  is  a  simple  matter  to  diagnose  rabies  in  suspected  animals. 
The  changes  characteristic  of  rabies  in  the  plexiform  ganglion  consist  of  atrophy, 
invasion  and  destruction  of  the  ganglion  cell  as  a  result  of  newly  formed  cells  of 
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endothelial  origin.  In  advanced  cases  of  the  disease  nearly  all  of  the  nerve  cells  are 
destroyed. 

Experimental  diagnosis  of  rabies,  C.  Livon  (Compt.' Rend.  Soc.  Biol.  [Paris], 

57  (1904),  No.  33,  pp.  479,  480).—  The  results  obtained  during  the  author's  investi- 
gation of  this  problem  indicate  that  it  is  always  wise  to  make  control  inoculations 
with  an  emulsion  of  portions  of  the  central  nervous  system  in  sterilized  glycerin 
sometime  after  the  beginning  of  putrefaction  of  the  nervous  tissue.  This  method, 
however,  may  lead  to  the  development  of  septicemia  and  on  account  of  the  great 
susceptibility  of  rabbits  to  septicemia  it  is  advisable  to  inoculate  a  few  guinea  pigs 
for  purposes  of  comparison. 

Experimental  diagnosis  of  rabies  in  decomposing1  nerve  centers,  C.  Xicolle 
[Compt.  Rend.  Soc.  Biol  [Paris],  57  {1904),  No.  30,  ipp.  349-451).— -While  the 
experimental  diagnosis  of  rabies  in  living  animals  is  a  comparatively  simple  matter, 
it  is  very  difficult  to  diagnose  the  disease  by  inoculation  with  brain  matter  taken 
from  dead  animals  in  the  process  of  decomposition.  In  such  cases  infected  animals 
are  likely  to  die  of  septicemia,  and  therefore  no  diagnosis  can  be  reached. 

During  the  author's  experiments  it  was  found  that  nerve  substance  in  a  state  of 
decomposition  could  be  satisfactorily  used  in  making  test  inoculations  provided  it 
was  previously  treated  with  glycerin.  It  appears  from  these  experiments  that 
glycerin  has  the  power  of  destroying  other  organisms  which  may  be  present  in  the 
virus,  while  it  does  not  affect  the  rabies  organism. 

The  dog:  Hygiene,  diseases,  J.  Pertus  (Le  cJiien:  Hygiene,  maladies.  Paris: 
J.  B.  Bailliere  &  Sons,  1905,  pp.  YIII+388,  figs.  80).—  This  is  a  revised  edition  of  the 
author's  treatise  on  the  dog  in  which  particular  attention  has  been  given  to  the 
pathology  of  all  diseases  which  affect  this  animal.  The  volume  contains  an  account 
of  the  external  and  internal  anatomy  of  dogs,  their  hygiene,  the  use  of  dog  meat  as 
human  food,  reproduction,  and  all  diseases  classified  according  to  the  organs  affected. 

AGRICULTURAL  ENGINEERING. 

Pumping  for  irrigation,  J.  J.  Vernon,  F.  E.  Lester,  and  II.  ('.  McLallen 
(New  Mexico  Sta.  Bui.  53,  pp.  16,  figs.  2). — This  bulletin  reports  tests  of  the  fuel  cost 
of  pumping  water  with  a  6  in.  centrifugal  pump  driven  by  a  22  horsepower  gasoline 
engine  with  crude  oil'attachment,  the  pump  being  placed  in  the  6  in.  well  described 
in  a  previous  bulletin  of  the  station  (E.  S.  R.,  15,  p.  195)  and  the  fuels  used  being 
crude  oil  from  Beaumont,  Texas,  kerosene,  and  gasoline.  The  results  obtained  are 
briefly  summarized  as  follows: 

"Crude  oil  was  proven  to  be  the  cheapest  fuel  yet  tested  at  this  station,  that  is, 
cheaper  than  wood,  coal,  kerosene,  or  gasoline.  The  cost  of  a  10  hour  run  with  the 
above  named  engine  on  each  kind  of  oil  was  as  follows:  Crude  oil  $3.05,  kerosene 
$6.57,  and  gasoline  $6.65.  Therefore,  for  a  10  hour  run,  crude  oil  cost  535  per  cent 
less  thai;  kerosene  and  54  per  cent  less  than  gasoline,  all  being  used  in  the  same 
engine  under  practically  identical  conditions. 

"The  residue  from  the  crude  oil  was  used  as  a  lubricant  on  ordinary  bearings  with 
good  effect.  The  residue  also  gave  good  results  when  used  on  the  streets  for  laying 
the  dust. 

"Rope  belting  was  not  satisfactory  in  these  tests. 

"Large  engines  when  used  for  pumping  purposes  should  always  be  provided  with 
friction-clutch  pulleys  so  that  they  may  be  started  without  load." 

The  tests  are  to  be  continued  in  order  to  determine  whether  difficulties  will  develop 
with  extended  use. 

Water  and  irrigation  in  the  Province  of  San  Luis,  Argentine  Republic, 
A.  L.  Ceavetti  (An.  Mm.  Agr.  Argentina,  Sec.  Agr.  (Agron.),  1  (1904),  No.  5,  pp. 85- 
119,  figs.  6). — This  is  one  chapter  of  a  detailed  report  on  the  agricultural  conditions 
of  this  province  summarizing  information  regarding  surface  and  subterranean  waters 
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of  the  province,  methods  employed  in  the  development  of  the  water  supply,  the 
use  of  surface  and  subterranean  water  in  irrigation,  legislation  relating  to  water,  sys- 
tems of  irrigation,  reservoirs,  colmataje  (warping),  and  flooding. 

The  River  Nile  and  irrigation  in  Egypt  (  Engineering  [London],  76'  [1904),  No. 
2023,  pp.  476,  477,  Jig.  1). — This  is  a  review  of  a  report  by  Sir  William  Garstin  on 
conditions  on  the  Upper  Nile  and  on  the  possibility  of  increasing  and  controlling  the 
flow  of  water  by  reservoirs,  cut-off  canals,  etc. 

The  Roosevelt  masonry  dam,  on  Salt  River,  Arizona  (  Engin.  News,  53  1 1905), 
No.  .'.  pp.  33-37,  figs.  S). — The  location,  plan,  and  specifications  for  construction  of 
this  dam  are  given. 

River  discharge,  mean  velocity,  and  cross-sectional  area  curves,  F.  W. 
Hanna  i  Engin.  News,  53  (1905),  No.  12,  pp.  301,  -7<i_>  . 

Notes  on  hydrology,  and  the  application  of  its  laws  to  the  problems  of 
hydraulic  engineering,  D.  W.  Mead  (Madison,  Wis.,  1904,  pp-  202,  dl-  )• 

Administration  of  streams  in  irrigation,  E.  Mead  i  Irrig.  Age,  20  (1905),  No.  5, 
pp.  144-141;,  figs.  3).  —A  paper  read  before  the  Western  Society  of  Engineers. 

First  biennial  report  of  the  State  engineer  to  the  Governor  of  North 
Dakota,  1904,  E.  F.  Chandler  (Bien.  Rpt.  State  Engin.  N.  Dak.,  1  [1904),  pp.  91, 
figs.  8). — The  principal  features  of  this  report  are  a  discussion  of  desirable  irrigation 
laws  for  the  State,  with  a  draft  of  an  irrigation  code  by  Morris  Bien,  descriptions  of 
the  river  systems  of  the  State  and  methods  of  stream  measurement,  and  accounts  of 
surveys  made  by  the  U.  S.  ( reological  Survey.  The  text  of  the  national  reclamation 
act  and  the  articles  of  incorporation  of  Lower  Yellowstone  Water  Users'  Association 
are  also  given. 

The  corn  picker  and  husker  (  Farmers'  Voice  and  Rural  Outlook,  43  ( 1905),  No.  1, 
p.  22,  figs.  2). — A  brief  review  of  the  evolution  of  this  machine  and  descriptions  of 
construction,  and  accounts  of  successful  practical  tests  of  two  makes. 

The  disposal  of  strawboard  and  oil-well  wastes,  R.  L.  Sackett  and  I.  Bowman 
1  U.  S.  Geol.  Survey,  Water-Supply  and  Irrig.  Paper  No.  113,  pp.  52,  ph.  '4,  figs.  4)- — 
This  bulletin  contains  two  papers  dealing  with  two  particularly  troublesome  sources 
of  damage  to  water  supplies.  The  areas  in  which  such  damage  occurs  are  very 
large  and  important,  pollution  by  strawboard  wastes  covering  the  States  of  Ohio, 
Indiana,  and  Illinois,  that  discussed  in  the  paper  on  oil  wastes  occurring  in  all  parts 
of  the  country  in  which  oil  wells  have  been  developed. 

MISCELLANEOUS. 

Seventeenth  Annual  Report  of  Colorado  Station,  1904  (Colorado  Sta.  Rpt. 
1904,  pp.  7.1-1 15 ).—  This  report,  which  is  included  in  the  annual  report  of  the  State 
board  of  agriculture,  contains  the  organization  list  of  the  station;  a  financial  state- 
ment for  the  fiscal  year  ended  June  30,  1904;  and  reports  of  the  director  and  heads 
of  departments  on  the  different  lines  of  station  wrork  during  the  year. 

Annual  Report  of  Idaho  Station,  1904  (Idaho  Sta.  Rpt.  1904,  pp.  39).—  This 
contains  the  organization  list  of  the  station;  a  financial  statement  for  the  fiscal  year 
ended  June  30,  1904;  and  reports  of  the  director  and  heads  of  departments.  Some 
of  the  departmental  reports  are  noted  elsewhere. 

Seventeenth  Annual  Report  of  Kansas  Station,  1904  (Kansas  Sta.  Rpt. 
1904,  pp.  XXX + 253-256). — This  includes  the  organization  list  of  thestation;  a  finan- 
cial statement  for  the  fiscal  year  ended  June  30,  1904;  a  report  of  the  council  on  the 
publications  and  work  of  the  different  departments  of  the  station  during  the  year;  a 
brief  account  of  the  results  obtained  at  the  Fort  Hays  Branch  Station;  brief  state- 
ments concerning  the  progress  made  in  the  destruction  of  prairie  dogs  and  other 
noxious  mammals;  and  an  outline  of  the  experiments  in  testing  and  improving 
cereals  being  carried  out  by  the  station  in  cooperation  with  this  Department.  A 
complete  list  of  station  publications  to  June  30,  1904,  is  included. 
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Annual  Report  of  Virginia  Station,  1904  (  Virginia  Sta.  Rpt.  1904,  pp.  27).— 
This  includes  the  organization  list  of  the  station;  a  report  of  the  director,  giving  the 
changes  in  the  staff  of  the  station  and  outlining  the  investigations  now  in  progress;  a 
financial  statement  for  the  fiscal  year  ended  June  30,  1904,  and  departmental  reports. 
Finances,  meteorology,  index  (Maine  Sta.  Bui.  Ill,  pp.  209-226  +  XII,  pis.  2, 
fjg,^  9). — This*  bulletin  consists  of  reprints  of  press  bulletins  published  in  1904; 
meteorological  observations  noted  elsewhere;  a  financial  statement  for  the  fiscal  year 
ended  June  30,  1904;  an  index  to  bulletins  100  to  111  of  the  station,  which  collect- 
ively make  up  the  Twentieth  Annual  Report  of  the  Station;  the  organization  list  of 
the  station;  brief  statements  concerning  the  station  by  the  director;  and  a  history 
and  description  of  Holmes  Hall.  The  subjects  of  the  5  press  bulletins  are  as  fol- 
lows: Retopping  sweet  apple  trees;  mulching  for  apple  trees  and  gooseberries;  testing 
vitality  of  seeds;  oat  smut  and  its  prevention;  making  clover  hay. 

Second  Annual  Report  of  the  Wisconsin  Agricultural  Experiment  Asso- 
ciation, 1904  (Ann.  Rpt.  Wisconsin  Agr.  Expt.  Assoc,  2  (1904),  pp.  XVIII '+ 132, 
pis.  4). — This  contains  a  report  of  the  meeting  held  in  February,  1904,  at  which  the 
results  of  experiments  along  different  lines  were  reported.  Among  the  subjects  of 
the  numerous  papers  and  addresses  mention  may  be  made  of  the  following:  Official 
corn  score  card;  Wisconsin  grain  crops;  growing  clover  for  seed;  growing  barley; 
farm  managers;  Wisconsin  tobacco;  treating  seed  corn  to  prevent  smut;  rape  as  a 
forage  plant  for  pigs  and  sheep;  growing  alfalfa,  soy  beans,  and  Swedish  Select  oats; 
and  summer  pasture  for  pigs.     Outlines  for  experimental  work  are  also  given. 

Agricultural  returns,  1904  (Ed.  Agr.  and  Fisheries  {London],  Agr.  Returns 
1904,  pp.  56). — This  publication  contains  tables  showing  the  acreage  under  crops 
and  grass  and  the  number  of  horses,  cattle,  sheep,  and  pigs  in  each  county  of  Great 
Britain,  with  summaries  for  the  United  Kingdom. 

Agricultural  statistics,  Ireland,  1904  (Dept.  Agr.  and  Tech.  Instr.  Ireland, 
Agr.  Stat.  1904,  p>p.  43,  dgm.  1). — Tables  are  given  showing  the  acreage  and  the 
produce  of  the  crops  for  the  year  1904. 

Report  of  the  government  statistician  on  agricultural  and  pastoral  statis- 
tics for  1903  (Brisbane:  Govt.  Printer,  1904,  pp.  68).—  Among  the  general  agricul- 
tural statistics  for  Queensland  the  yields,  imports,  and  exports  of  wheat,  barley, 
corn,  oats,  rice,  potatoes,  sweet  potatoes,  cotton,  and  tobacco  are  given. 

Agriculture  within  the  empire,  edited  by  W.  Macdonald  (Pretoria:  Govt. 
Printing  Office,  190.5,  pp.  XVI +  165  +  XI,  pis.  50,  maps  4).— A  report  of  the  Boer 
delegates,  W.  L.  Jooste,  J.  M.  Lane,  and  H.  T.  Rood,  on  the  agriculture  and  stock 
farming  of  Canada,  Australia,  and  New  Zealand.  Included  in  the  general  discussion 
of  agricultural  conditions  as  observed  on  the  tour  are  descriptions  of  the  Central 
Experimental  Farm  at  Ottawa,  the  Ontario  Agricultural  College  in  Canada,  and  the 
Bathurst,  Wagga-  Wagga,  and  Momohaki  farms  in  Australia,  a  chapter  being  devoted 
to  each  institution. 

Contributions  to  the  information  on  agriculture  in  Wurtemberg,  V.  von 
Strebel  (Beitrage  zur  Kenntnis  der  wurttembergischen  Landwirtschaft.  Plieningen: 
Friedrich  Find,  1904,  }>p-  77).— The  management  of  34  estates  is  described  and  the 
income  and  expenditures  of  each  are  briefly  stated.  The  grain  yields  of  the  country 
are  shown  in  tables  and  discussed. 

Employer  and  employees  in  Norwegian  agriculture,  O.  A.  R.  Sandberg 
(  Tidtskr.  Norske  Landbr.,  11  (1904),  No.  4,  pp.  141-174). 

Description  of  small  prize  farms  in  Sweden,  1902  and  1903  (Meddel.  K. 
Landtbr.  Styr.  [Sweden'],  1904,  Nos.  89,  pp.  33;  90,  pp.  51). 

The  first  principles  of  agriculture  and  forestry,  R.  Henderson  (London: 
Country  Gentlemen's  Assoc,  Ltd.,  1904,  pp.  XVI  +  408).— Thin  book  discusses  the 
physical  and  chemical  properties  of  matter,  the  formation  of  soils,  meteorology, 
vegetable  and  animal  life,  and  forestry.  A  chapter  each  is  devoted  to  soil  fertility, 
manuring,  and  breeding  live  stock. 
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Alabama  College  Station. — D.  T.  Gray,  of  the  University  of  Illinois,  has  been 
appointed  assistant  in  animal  industry  in  the  college  and  station,  vice  N.  C.  Rew, 
resigned.  At  the  recent  meeting  of  the  board  of  trustees  provision  was  made  for  the 
continuation  of  the  cooperative  work  in  animal  industry  with  this  Department,  and 
also  for  the  holding  of  a  summer  school  or  "round-up"  farmers'  institute,  July  25  to 
August  2. 

Arizona  Station. — Henry  B.  Slade,  associate  chemist,  died  suddenly  of  heart  failure 
June  5.  Mr.  Slade  was  probably  best  known  for  his  discovery  of  the  action  of 
enzyms  upon  organic  compounds  in  sorghum,  with  the  formation  of  prussic  acid  to 
which  the  poisonous  effect  of  sorghum  under  certain  conditions  is  due.  His  death 
is  a  severe  loss  to  the  station,  where  the  researches  which  he  had  begun  during  his 
brief  association  of  eight  months  gave  promise  of  valuable  results.  The  Territorial 
legislature  has  made  an  appropriation  of  $20,000  to  the  university,  including  the 
following  amounts  for  the  benefit  of  the  experiment  station:  $1,300  for  planting  and 
care  of  a  date  orchard  at  Yuma,  $1,500  for  printing  and  binding  for  the  next  two 
years,  and  $1,500  for  the  erection  of  a  barn  and  seed  room  which  the  station  will 
have  the  use  of. 

Arkansas  University  and  Station. — H.  S.  Hartzog  resigned  as  president  of  the  college 
at  the  close  of  the  college  year,  and  J.  M.  Tillman  was  elected  to  succeed  him.  C.  F. 
Adams,  a  graduate  of  the  University  of  Missouri,  has  been  appointed  entomologist 
to  the  station,  and  R.  W.  Wade,  of  the  Ontario  Agricultural  College,  has  been 
appointed  agriculturist. 

Florida  University  and  Station. — The  board  of  control  recently  appointed  under  a 
new  law  to  locate  the  State  institutions  has  selected  Gainesville  as  the  future  seat  of 
the  university.  The  change  from  Lake  City  will  not  be  made  for  a  year.  C.  F. 
Dawson,  veterinarian,  severed  his  connection  with  the  university  and  station  at  the 
close  of  the  college  year. 

Pnrdne  University  and  Station. — C.  O.  Swanson  has  been  appointed  instructor  in 
agricultural  chemistry  in  the  college  of  agriculture  and  assistant  chemist  in  the  sta- 
tion. Fred  Rasmussen,  a  graduate  of  the  Iowa  Agricultural  College,  has  been 
appointed  instructor  in  dairying  in  the  college. 

Iowa  College  and  Station. — L.  S.  Klinck,  assistant  in  farm  crops,  has  resigned  to 
accept  a  position  in  the  new  agricultural  college  which  is  being  founded  by  Sir  Wil- 
liam C.  Macdonald,  known  as  the  Macdonald  Foundation  for  Rural  Education,  at 
Ste.  Anne  de  Bellevue,  near  Montreal.  The  board  of  trustees  of  the  college  have 
decided  to  confer  the  degree  of  bachelor  of  agricultural  engineering  on  students  who 
complete  a  prescribed  course  in  this  subject.  Graduates  of  either  engineering  or 
agricultural  courses  are  eligible  after  the  completion  of  one  year's  advanced  work. 
A  "good-roads  school"  held  from  June  12-17,  the  first  effort  of  the  kind,  was  very 
successful. 

Kansas  College  and  Station. — J.  T.  Willard  will  spend  the  summer  in  Europe,  where 
he  will  make  a  special  study  of  agricultural  experiment  station  and  educational  work, 
visiting  typical  institutions  for  that  purpose.  Professor  Willard  will  also  attend  the 
International  Congress  of  Agricultural  Education  at  Liege,  Belgium,  July  28  and  29. 
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Louisiana  University  and  Station. — B.  C.  Pittuck,  adjunct  professor  of  agriculture, 
has  resigned.  Contracts  have  been  let  for  rebuilding  the  farm  residence  and  a 
library  and  office  building  at  the  North  Louisiana  Station,  Calhoun.  These  are  to 
replace  the  buildings  lost  by  fire  last  fall.  The  station  at  Baton  Rouge  has  received 
a  carload  of  high-grade  Hereford  cattle  from  Texas  for  feeding  experiments.  They 
will  be  carried  on  pasture  during  the  summer,  and  the  feeding  will  begin  at  the 
approach  of  cool  weather.  Some  experiments  in  the  use  of  soiling  crops  for  the  pro- 
duction of  beef  are  just  being  started.  R.  L.  Menville  and  A.  B.  Joffrion  have  been 
added  to  the  station  staff  as  chemists.  Both  graduated  at  the  State  University  in 
June  this  year.  The  director  of  the  stations,  W.  R.  Dodson,  has  delivered  a  series 
of  lectures  at  the  various  summer  normal  schools  for  teachers.  Elementary  agricul- 
ture will  he  taught  in  the  public  schools  the  coming  session,  and  a  good  deal  of  inter- 
est in  the  subject  is  being  manifested  by  the  teachers. 

Maine  University  and  Station. — S.  X.  Spring,  of  the  department  of  forestry  in  the 
university,  has  resigned  to  enter  the  Forest  Service  of  this  Department.  .Miss  Bessie 
<i.  Leeds,  P>.  S.,  of  Minnesota,  has  been  appointed  general  assistant  to  the  station. 
Her  duties  will  be  chiefly  in  connection  with  the  seed  and  food  inspections,  and  will 
begin  September  first. 

Michigan  College  and  Station. — The  State  legislature  has  removed  the  limitation  to 
the  amount  which  the  college  may  receive  under  the  one-tenth  of  a  mill  tax.  Under 
a  former  law  the  amount  was  limited  to  $100,000  per  year,  and  the  removal  of  this 
restriction  will  increase  the  annual  revenue  of  the  college  from  this  source  §57,000  a 
year  on  the  present  valuation. 

An  appropriation  of  $55,000  was  made  to  replace  Wells  Hall,  which  was  destroyed 
l>y  fire  during  the  winter.  The  new  building  will  be  3  stories  in  height  and 
approximately  240  ft.  long.  It  will  have  dining  rooms  in  the  basement,  students' 
rooms  on  the  next  two  floors,  and  society  rooms  above.  Twenty  thousand  dollars 
was  appropriated  for  the  purchase  of  live  stock  and  additions  to  the  equipment  of 
the  animal  industry  department.  At  least  $2,000  is  to  be  spent  for  poultry.  The 
campus  having  been  extended  to  the  vicinity  of  the  barns,  an  appropriation  of 
$10,000  was  made  to  move  the  latter  southward  to  high  ground  near  the  Red  Cedar 
River.  The  Upper  Peninsula  Substation  received  an  appropriation  of  $9,000  for  new 
buildings  and  additions  to  equipment. 

Andrew  J.  Patten,  assistant  chemist  at  the  Xew  York  State  Station,  has  been 
appointed  chemist  to  succeed  Floyd  W.  Robison,  who  was  recently  appointed  chem- 
ist of  the  State  dairy  and  food  commission.  The  membership  of  the  board  of  agri- 
culture has  been  increased  to  seven,  and  the  upper  peninsula  of  the  State  is  to  be 
represented  on  the  board. 

Minnesota  Station. — A.  C.  Parker  and  A.  I).  Wilson  have  been  appointed  assistants 
in  agriculture  in  the  station. 

Missouri  Station. — (i.  I.  Reeves,  assistant  entomologist,  has  resigned  to  accept  a 
position  in  the  Bureau  of  Entomology  of  this  Department.  He  is  succeeded  by  Cyrus 
R.  Crosby. 

Nebraska  University  and  Station. — Samuel  Avery,  chemist  to  the  station,  has  been 
elected  to  the  chair  of  chemistry  in  the  university.  He  will  retain  his  connection 
with  the  station. 

New  Hampshire  Station. — Albert  C.  Blaisdell,  assistant  chemist,  has  resigned  to 
accept  a  position  with  the  Solar  Refining  Company,  Lima,  Ohio.  Edward  H.  Good- 
now  has  been  appointed  to  the  vacancy. 

New  Jersey  Stations. — Louis  A.  Voorhees,  for  many  years  connected  with  the  chem- 
ical department  of  the  station,  and  for  several  years  past  chief  chemist,  has  resigned. 
He  is  succeeded  in  that  position  by  John  P.  Street,  formerly  associate  chemist.  G.  F. 
Warren  has  been  appointed  horticulturist. 

New  York  State  Station. — William  E.  Tottingham,  instructor  in  chemistry  at  the 
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Massachusetts  Agricultural  College,  has  been  appointed  assistant  chemist  to  this 
station,  vice  C.  W.  Mudge,  resigned. 

Ohio  University. — E.  S.  Guthrie,  a  graduate  of  the  Iowa  Agricultural  College,  has 
been  appointed  assistant  professor  of  dairying. 

Oklahoma  College  and  Station. — W.  R.  Shaw,  botanist  and  entomologist,  resigned  at 
the  close  of  the  college  year  and  is  succeeded  by  J.  F.  Nicholson,  formerly  assistant 
in  bacteriology.  W.  L.  English,  B.  S.,  a  graduate  of  the  college,  has  been  appointed 
assistant  in  animal  husbandry  in  the  college  and  station,  vice  E.  H.  Riley,  resigned. 

Rhode  Island  College  and  Station. — The  State  has  granted  an  appropriation  of  $500 
for  repairs  to  poultry  buildings  and  improvements  to  the  yards;  also  $20,000  for  a 
greenhouse  for  college  and  station  purposes,  and  for  a  poultry  building  for  the  college. 
Additional  appropriations  have  been  made  for  paying  a  deficit  which  has  existed  for 
several  years  in  connection  with  the  college,  and  $4,000  has  also  Keen  given  for  a 
student  labor  fund  and  for  continuing  the  work  of  the  agricultural  demonstrator. 

South  Carolina  College  and  Station. — At  the  June  meeting  of  the  hoard  of  trustees 
it  was  decided  to  separate  the  directorship  of  the  station  from  the  presidency  of  the 
college,  and  to  make  the  head  of  the  agricultural  department  the  director.  J.  S. 
Newman  severed  his  connection  with  the  station,  having  resigned  a  year  ago,  his 
resignation  to  take  place  at  this  time.  J.  N.  Harper,  formerly  connected  with  the 
Kentucky  College  and  Station,  was  elected  director  of  the  station  and  placed  in 
charge  of  the  agricultural  department  of  the  college.  C.  L.  Newman,  formerly  of 
the  Arkansas  University  and  Station,  was  elected  associate  professor  of  agriculture 
and  agriculturist  to  the  station.  Arrangements  have  been  made  to  enable  the  station 
men  to  devote  one-half  of  their  time  to  research  work,  giving  three  consecutive  days  of 
the  week  to  the  station  work.  The  board  also  appropriated  $6,000  for  the  erection  of 
a  greenhouse,  to  lie  used  in  connection  with  the  agricnltural  department  and  largely 
for  the  purposes  of  the  station.  It  will  be  equipped  with  all  modern  appliances  for 
high-grade  work. 

Tennessee  University  and  Station. — Gordon  M.  Bentley,  of  the  North  Carolina  Sta- 
tion, has  been  appointed  instructor  in  zoology  in  the  university  and  assistant  State 
entomologist.      W.  E.  Grainger  has  been  appointed  associate  chemist  to  the  station. 

Utah  College  and  Station. — P.  A.  Yoder,  associate  chemist,  has  been  elected  director 
of  the  station,  vice  J.  A.  Widtsoe,  and  William  Jardine  agronomist,  vice  L.  A.  Merrill. 
The  legislature  at  its  last  session  appropriated  $39,000  for  experimental  work  under 
the  station,  apportioned  as  follows:  For  experiments  in  arid  farming,  $15,000;  irriga- 
tion and  drainage  investigations,  in  cooperation  with  this  office,  $10,000;  for  a  central 
experimental  farm  to  be  devoted  to  fruit  growing,  $8,000,  and  for  the  maintenance  of 
the  branch  station  in  the  southern  part  of  the  State,  $6,000. 

"Washington  College  and  Station. — \V.  A.  Linklater,  who  for  the  past  two  years  has 
been  associated  with  the  correspondence  school  at  Sioux  City,  Iowa,  has  been 
appointed  head  of  the  animal  husbandry  department  of  the  college  and  station. 

Elementary  Agriculture  in  Wisconsin. — The  Dunn  County  School  of  Agriculture 
and  Domestic  Science,  Menomonie,  Wis.,  graduated  this  year  a  class  of  19  hoys  and 
girls,  8  of  whom  completed  the  regular  two-year  course  and  lithe  short  course.  The 
commencement  address  was  given  by  Dean  W.  A.  Henry.  The  school  offers  this 
year  for  the  first  time  a  short  summer  course,  beginning  June  21,  in  which  instruc- 
tion in  agriculture,  manual  training,  and  domestic  economy  are  the  leading  features. 
The  purpose  of  the  course  is  to  prepare  teachers  to  meet  the  requirements  of  a  law 
passed  at  tlie  recent  session  of  the  State  legislature  requiring  that  agriculture  be 
taught  in  the  rural  schools. 

Agriculture  at  Cambridge  University. — The  hoard  of  agricultural  studies  at  Cambridge 
University  reports,  according  to  Nature,  a  steady  increase  both  in  the  number  of 
students  attending  the  agricultural  courses  and  in  the  number  presenting  themselves 
for  the  examinations.     The  number  of  students  is  now  close  to  50,  an  increase  of  7 
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the  last  year.  The  honorary  degree  of  M.  A.  has  been  conferred  by  the  Cambridge 
University  upon  Mr.  Robert  Stephenson,  late  chairman  of  the  Cambridgeshire  County 
Council,  in  recognition  of  his  services  to  education,  and  especially  to  the  promotion 
of  agricultural  education  in  the  university. 

West  of  Scotland  Agricultural  College. — At  a  recent  meeting  of  the  governors  of  the 
college  it  was  reported  that  the  total  number  of  enrollments  in  the  day  and  evening 
classes  for  the  session  1904-5  was  471,  as  compared  with  376  for  the  previous  session. 
The  total  number  of  students  enrolled  in  the  winter  classes  was  189,  including  33  in 
the  special  farmers'  class  and  32  who  were  primarily  students  in  veterinary  science. 
The  total  number  of  students  attending  the  dairy  school  during  the  session  of  1904 
was  215.  For  the  junior  certificate  course  34  students  enrolled,  26  of  whom  obtained 
junior  certificates  in  dairying,  and  six  the  certificate  in  butter  making.  For  the 
senior  certificate  in  dairying  32  students  enrolled  and  21  were  successful  in  passing 
the  examination.  Eleven  students  passed  the  examination  for  the  national  diploma 
in  dairying. 

Harper-Adams  Agricultural  College. — The  report  presented  at  the  annual  meeting 
of  the  governors  of  the  college  showed  an  attendance  of  75  students  during  the  past 
year.  Six  students  were  successful  in  passing  examinations  for  the  national  diploma 
of  agriculture,  and  two  students  gained  the  professional  associateship  of  the  Surveyors' 
Institute.  The  report  showed  that  about  85  per  cent  of  the  former  students  of  the 
college  are  now  farming  or  engaged  in  agricultural  pursuits.  The  extension  work 
done  by  the  college  has  considerably  increased  and  includes  county  lectures  in  vet- 
erinary science  and  horticulture,  instruction  in  practical  gardening  at  some  of  the 
secondary  schools  in  the  county,  and  instruction  in  dairy  work  at  the  Technical 
School  for  Girls,  Shrewsbury.  The  college  farm  has  been  increased,  about  55  acres 
of  arable  land  adjoining  the  present  farm  having  been  acquired  on  long  lea*e.  The 
college  is  now  recognized  by  the  council  of  the  Surveyors'  Institute  as  a  teaching 
institution. 

Midland  Agricultural  and  Dairy  Institute. — A  special  course  of  instruction  in  dairying 
is  offered  by  the  Midland  Agricultural  and  Dairy  Institute,  at  Kingston,  from  August  1 
to  27.  Thecourse  is  intended  primarily  to  prepare  students,  who  have  attended  courses 
of  instruction  at  si  ime  agricultural  college,  for  the  examinations  conducted  by  the  joint 
education  board  of  the  Royal  Agricultural  Society  of  England  and  the  Highland  and 
Agricultural  Society  of  Scotland,  for  their  national  diploma  in  dairying.  The  course 
is  open,  however,  to  persons  engaged  in  teaching  dairying.  Candidates  for  admis- 
sion must  produce  evidence  (1)  that  they  have  attended  the  course  of  instruction  at 
some  recognized  agricultural  college  for  at  least  one  session  and  are  well  grounded  in 
practical  agriculture  ami  general  chemistry,  or  (2)  that  they  are  actively  engaged  in 
the  teaching  of  dairying.  Not  more  than  20  students  will  be  admitted  to  the  course, 
the  fee  for  which  is  £5  (nearly  $25  I. 

Agricultural  Instruction  in  Somerset. — The  report  of  the  Agricultural  Instruction 
Committee  of  the  Somerset  County  Council  for  the  first  quarter  of  this  year  shows 
that  courses  of  instruction  were  given  in  agriculture,  poultry  keeping,  gardening,  and 
nature  study;  and  that  the  committee  has  adopted  a  scheme  of  experimental  work 
to  be  conducted  throughout  the  county  during  the  current  season,  including  fertilizer 
experiments  on  meadow  hay,  mangels,  swedes,  and  potatoes.  The  Bath  and  West 
of  England  Society  has  signified  its  willingness  to  conduct  the  cheese  school  for 
another  year,  which  will  be  located  at  Glendale  Farm,  AVedmore.  It  is  noted  that 
.Miss  Jessie  Stubbs,  late  of  the  Horticultural  College,  Swanley,  has  been  engaged  as 
instructress  for  the  county  butter  school.  The  school  was  formally  opened  at  Shep- 
ton  Mallet  on  March  3,  and  one  course  of  instruction  has  been  completed.  A  second 
course  is  now  in  progress  and  there  are  sufficient  applicants  for  a  third  course. 

Office  of  Public  Roads. — An  appropriation  of  $50,000  for  the  Office  of  Public  Roads 
(formerly  the  Office  of  Public  Road  Inquiries)  of  this  Department  became  available 
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July  1.  an  increase  of  $15,000  over  the  previous  year.  This  will  enable  an  enlarge- 
ment of  the  scope  of  the  work  to  include  the  investigation  of  the  chemical  and  physi- 
cal character  of  road  materials,  which  has  been  carried  on  in  the  Bureau  of  Chemistry, 
and  to  furnish  expert  advice  on  road  making.  Director  Martin  Dodge  retired  with 
the  close  of  the  year,  and  was  succeeded  by  Logan  W.  Page  as  director.  Dr.  A.  S. 
Cushman,  as  assistant  director,  assumed  charge  of  the  laboratory  and  testing  work, 
with  Philip  T.  Wormeley  as  engineer  of  tests.  A  new  Highway  Division  has  been 
established,  with  A.  X.  Johnson  as  highway  engineer  in  charge  of  all  field  work,  and 
a  Division  of  Records  fur  the  collection  and  compilation  of  statistics-  relating  to  road 
building,  under  the  direction  of  M.  <  >.  Eldridge.  A  post-graduate  course  in  high- 
way engineering  is  being  offered  by  the  Office,  with  a  view  to  giving  young  civil 
engineers  theoretical  and  practical  training  inroad  building.  A,  number  of  young 
men  entered  upon  this  course  at  the  beginning  of  the  year. 

Food  Inspection  Laboratories  of  the  Bureau  of  Chemistry. — Laboratories  for  food 
inspection  under  the  Bureau  of  Chemistry  of  this  Department  are  now  in  operation 
in  New  York  and  San  Francisco,  R.  E.  Doolittle  being  chief  of  the  New  York  labora- 
tory and  R.  A.  Gould  of  the  laboratory  in  San  Francisco.  New  laboratories  are 
being  located  in  Boston,  with  B.  II.  Smith  in  charge:  New  Orleans,  with  C.  W. 
Harrison  in  charge;  and  Philadelphia  and  Chicago.  The  chief's  of  the  last  two  have 
not  yet  been  definitely  determined  upon.  i 

Government  Testing  of  Agricultural  Machinery  in  Spain. — It  is  stated  in  a  recent  nuni- 
ber  i  if  Mark  Line  Express  that  "according  to  a  report  of  the  Austro-Hungarian  consul 
at  Madrid,  a  royal  decree  of  December  '!?>,  1904,  provides  for  the  establishment  of  atest- 
ing  station  for  agricultural  machinery  at  the  •  Institute  Agricola  de  Alfonso  XII'  (a 
kind  of  agricultural  high  school  ,  at  Madrid.  The  aim  is  to  make  practical  tests  of 
agricultural  machinery  and  apparatus  as  regards  material,  mode  of  operation,  work 
accomplished,  cost.  etc.  Spanish  and  foreign  inventors,  constructors,  and  agricul- 
turists are  invited  to  submit  machinery  for  this  purpose.  The  station  will  lie  pro- 
vided with  the  necessary  space,  power,  and  attendants.  In  this  way  the  expense 
for  machine  owners  will  be  greatly  lessened,  and  foreign  manufacturers,  in  particu- 
lar, will  be  enabled  to  introduce  their  goods  into  Spain.  The  results  of  each  test 
will  be  embodied  in  an  official  certificate.'' 

Organ  of  the  German  Experiment  Stations.— With  the  close  of  Volume  HI  of  i>i, 
Landwirtschaftlichen  Vermchs-Stationen,  the  organ  of  the  German  experiment  stations, 
Prof.  F.  Nobbe  relinquished  the  editorial  supervision  which  he  has  retained  for  over 
40  years.  The  journal  was  founded  in  1859,  and  Professor  Nobbe  assumed  editorial 
control  in  1861,  06  consecutive  volumes  having  been  issued  under  his  direction. 
This  journal  has  attained  a  high  rank  as  an  organ  for  agricultural  investigation,  and 
is  very  widely  known.  The  reason  given  for  Professor  Xobbe's  relinquishing  the 
editorial  management  is  his  retirement  from  active  service,  as  previously  announced. 

He  is  succeeded  as  editor  by  Dr.  0.  Kellner,  director  of  the  agricultural  experi- 
ment station  of  Mockern,  under  whom  the  first  number  of  the  sixty-second  volume 
has  recently  been  issued.  Dr.  Kellner's  name  will  be  an  assurance  to  all  readers 
that  the  high  standard  established  by  this  journal  will  be  maintained. 

Rothamsted  Experiment  Station. — According  to  the  report  of  the  Lawes  Agricul- 
tural Trust  for  the  past  year,  the  trust  committee  continues  to  find  its  income  very 
inadequate  to  the  proper  development  of  the  Rothamsted  Station.  "Only  dona- 
tions and  subscriptions  from  various  sources,  including  £300  from  the  Goldsmiths' 
Company,  650  from  the  Clothworkers'  Company,  £50  from  Lord  Rothschild,  etc., 
have  prevented  a  serious  deficit  on  the  year's  working."  The  report  mentions  that 
Mr.  .1.  F.  Mason  has  volunteered  to  erect  and  equip  a  new  laboratory  for  agricultural 
bacteriology,  which  will  be  the  first  of  its  kind  in  that  country,  as  a  continuance  of 
the  experiments  carried  <>n  for  many  years  by  his  father,  the  late  James  Mason,  at 
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Eynsham  Hall,  Oxon.  Reference  to  Mr.  Mason's  experiments  was  made  in  a  pre- 
vious issue  (E.  S.  R.,  16,  p.  837). 

Prize  Competition. — In  a  note  in  Nature,  quoted  from  the  Chemist  ami  Druggist,  it  is 
announced  that  Dr.  Henri  de  Rothschild  has  recently  offered  two  prizes  for  compe- 
tition, which  will  be  awarded  next  year.  The  first  one  is  a  prize  of  $1,000  for  the 
best  work  on  the  subject  of  the  best  alimentary  rations  of  a  child  from  its  birth  until 
the  age  of  2  years.  The  second  one  is  a  prize  of  $600  for  the  best  study  on  the  sup- 
ply of  milk  to  a  large  city  (hygiene,  technology,  transport,  legislation,  sale,  etc.). 
These  prizes  may  be  divided  should  the  jury  of  award  consider  it  advisable.  The 
competition  is  open  to  foreigners,  and  papers  should  be  sent  in  before  June  1,  1906. 
The  secretary  is  M.  ('.  Nourry,  49  rue  des  Saints-Peres,  Paris. 

Miscellaneous.— -The  governor  of  the  island  of  Guam  has  established  an  experiment 
station  to  develop  and  improve  the  agricultural  resources  of  the  island.  Hermann 
L.  W.  Costenoble  has  been  placed  in  charge  as  superintendent. 

The  Russian  Ministry  of  Agriculture  and  Imperial  Domains  was  abolished  May  19, 
and  was  transformed  by  an  imperial  ukase  into  the  Administration  of  Land  Improve- 
ments and  Agriculture.  A.  S.  Yermolov,  who  had  been  at  the  head  of  the  Ministry 
of  Agriculture  and  Imperial  Domains  for  12  years,  was  appointed  a  member  of  the 
imperial  council. 

The  date  fixed  upon  for  the  annual  convention  of  the  Association  of  American 
Agricultural  Colleges  and  Experiment  Stations  is  November  14.  As  previously 
announced,  the  meeting  will  be  held  in  this  city. 

At  the  annual  meeting  of  the  Herefordshire  Education  Committee,  the  agricultural 
subcommittee  reported  the  receipt  of  a  memorandum  from  the  Bishop  of  Hereford 
urging  the  desirability  of  establishing  at  Hereford  a  well-equipped  and  efficient 
agricultural  institute,  with  courses  of  instruction  especially  adapted  to  meet  the 
practical  needs  of  the  county.  The  scheme  was  highly  favored  by  the  agricultural 
members  of  the  committee,  and  will  be  given  every  consideration  by  the  general 
committee. 

W.  H.  Beal,  of  this  Office,  is  spending  the  summer  in  travel  in  Europe.  He  will 
visit  a  large  number  of  the  institutions  for  agricultural  education  and  research,  and 
will  attend  the  sessions  of  the  international  congresses  on  agricultural  education  and 
on  agricultural  engineering  at  Liege,  Belgium. 

H.  E.  Barnhard,  chemist  to  the  New  Hampshire  State  Board  of  Health,  has 
resigned  to  accept  the  position  of  chemist  to  the  new  Indiana  Laboratory  of  Hygiene 
at  Indianapolis.  C.  D.  Howard,  associate  chemist  of  the  West  Virginia  Station,  has 
been  appointed  his  successor  in  New  Hampshire. 

Dr.  Julius  Nessler,  agricultural  chemist  of  Karlsruhe,  has  died  at  the  age  of  77 
years. 

Dr.  Albert  Hilger,  professor  of  applied  chemistry  in  the  University  of  Munich,  and 
since  1878  editor  of  Jahresberichi  der  Agriculturchemie,  died  May  18  at  the  age  of  66 
years. 
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\t  water.  \V.  ().,  nil',.  115,  184,  105, 

491,  912.  996. 
Uwood,  II..  113. 
Aumann,  ('..  761. 
Aurivillius,  ('.,  135. 
Austen,  E.  F.,  2S1. 
Austen.  P.  T.,  III. 
Austin,  C.  F..  151,  156,  309,  166. 
Autenrieth,  \\\.  10.50. 

Avery.  S.,  328,  521,  512,  1140. 

A  senfeld,  744. 
Aymard,  .1..  jr.,  158,  665. 
Ayme,  P.  II..  265. 
Ayres,  15.,  215. 
Ayres.  O.  P..  1(159. 

Baalsrud,  A.,  723. 

Baar,  R.,  384. 

Babak,  E.,  1005. 

Babb,  c  c,  516. 

Babcock,  S.  M.,  39,  90,  91,  '.12,  9:;, 

91,   III,  .Vis. 

Babes,  v..  305,  1135. 
Bacbmann,  I"..,  1028. 
Bacbmann,  IP,  1.5:;.  215,  556,860, 

11161. 
ISitchstadt,  514. 
Baekhaus,  612. 
Badoux,  IP,  163. 
Baer,  U.  S.,  92,  93,  94,  820. 
Baessler,  l>..  212. 
Bahadur,  P..  952,  1064. 
Babrmann,  F.,  590. 

P.aii,  ().,  KM!,  201.  339,    KI5.  '(21. 
Bail,  'I'.,  682. 
Bailey,  E.  M..  895. 
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Bailey,  L.   II.,  211,  423,  4:512,  433, 

729,  732,  940,  1045,  1064. 
Bailhache,  G.,  224,  642. 
Bain,  S.  M.,  215,  415. 
Baker,  C.  F.,  300,487. 
Baker,  C.  W.,  GGG. 
Baker,  E.  I...  L038. 
Baker,  II.  G.,  110. 
Baker,  J.  L.,  946. 
Baker,  J.  S.,  828,  L037. 
Baker,  M.  N.,  931. 
Baldwin,  E.  R.,  1040. 
Balfour,  A.,  1007,  1134. 
Balfour,  I.  B.,  619. 
Ball,  E.  I).,  71,  184. 
Balland,  392, 580, 639, 1075. 
Ballantyne,  R.  M.,  198. 
Ballner,  F.,  919,  920. 
Ball6,  M.,  131,  282. 
Ballou,  F.  II.,  779,  974. 
Ballon,  II.  A.,  276. 
Bamberger,  M.,  974. 
Banks,  C.  S.,  386,  511. 
Banks,  N.,  275,  485,  682,  804,  990. 
Barba,  G.,  372. 
Barbacci,  O.,  300. 
Barber,  C.  A.,  250,  381,  384. 
Barber,  II.  S.,  000. 
Barberon,  G.,  470. 
Barbier,  290. 
Barbour,  K.  II.,  416. 
Barbut,  G.,  1092. 
Bardswell,  Mrs.  F.  A.,  55. 
Barelt,  K.,  536. 
Barker,  P.,  224. 
Barlow,  B.,  477. 
Barlow,  W.  E.,  847. 
Barnard,   II.    E.,  327,   521,    1001, 

1144. 
Barnes,  C.  R.,  619,  620,  643. 
Barnes,  S.  E.,  694. 
Barr,  W.  M.,  723. 
Barrett,  O.  W.,  76,  144,  878. 
Barrett-Hamilton,  G.  E.  H.,  233. 
Barthe,  L.,  1121. 
Barthel,  C,  192,  103,  440,  505,  506, 

1015. 
Bartlett,  J.  M.,  18S,  340,  662,  1110. 
Bartlett,  SV.  F.,  410. 
B  a  scorn,  F.,  855. 
Bass,  E.,  07,  300,  718. 
Bassett,  V.  II.,  93,  99. 
Bassler,  F.,  000. 
Batchelor,  II.  1).,  Ill,  616. 
Bateson,  W.,  217. 
Bathgate,  A.,  341. 
Bathie,  P.  de  la,  272. 
Batson,  H.  M.,  781. 
Battelli,  F.,  707,  821,  822.  ■ 
Bauer,  995. 
Baum,  II.  E.,  567. 
Baumert,  G.,  332,  537. 
Baumgarten,  P.  von,  406,  922. 
Bayliss,  A.,  1045. 
Bayliss,  W.  M.,  1105. 
Beach,  C.  L.,  88,  806,  814, 911, 1010, 

1011,  1012. 


Beach,  S.  A.,  50,  369,  520,994. 

Beal,  \V.  II.,  210,  832,  1 1 II. 

Ileal,  \V.  .1.,  621,  622. 

Beals,  E.  A.,  1057. 

Bear,  W.  E.,  1001. 

Beau,  M.,  L30,  105. 

Beaver,  .1.  A.,  L047. 

Becker,  T.,  893. 

Beequerel,  P.,  881. 

Bedelian,  J.,  872. 

Bedford  (Duke  of),  872. 

Bedford,  S.  A.,  237,  246,  261,  262. 

281,  292,  294,  296,  1082. 
Beebe,  W.,  567. 
Beerwald,  K.,  184. 
Beevor,  II.,  1088. 
Beger,  C,  644. 
Behrend,  P.,  70,  160,  600. 
Behrens,  102. 
Behrens,  J .,  20. 
Behring,  E.  von,  101,  824, 921, 922, 

1016,  1120,  1131,  1132. 
Beijerinck,  M.  W.,  210. 
Belden,  W.  S.,  1057. 
Bell,  J.,  671. 
Bell,  .1.  (',,  198. 
Bell,  R.  R.,  121. 
Bell,  W.  B.,  L038. 
Bellair,  G.,  158. 
Bellenoux,  E.  S.,  556. 
Bellet,  D.,  178. 
Belloni,  1120. 
Belotti,  S.,  401. 
Beltz,  W.  J.,  978. 
Bemis,  F.  E.,  485. 
Bemmelen,  J.  M.  van,  957. 
Bemporod,  A.,  855. 
Benedicenti,  A.,  849. 
Benedict,  A.  L.,  001. 
Benedict,  F.  G.,  393. 
Bengen,  F.,  1116,  1117. 
Bennett,  E.  R.,  66,  74,  112. 
Bennett,  F.,  jr.,  1059,  1060. 
Bennett,  II.  II.,  1050. 
Bennett,  R.  L.,  867. 
Bennett,  W.  J.,  954. 
Benterud,  S.  J.,  505,  506. 
Bentley,  G.  M.,  308,  nil. 
Bentley,  W.  A.,  647. 
Benton,  F.,  625. 
Benton,  H.,  834,  864. 
Benz,  G.,  333. 
Berg,  W.,  008. 
Berg,  W.  N.,  046. 
Bergell,  P.,  288. 
Bergen,  J.Y.,  1052. 
Bergeon,  P.,  024. 
Berger,  C.,  696. 

Bergey,  D.  II.,  506,  617,  609,  701. 
Bergh,  G.  F.,  642. 
Berju,  G.,  844. 
Berkeley,  W.  N.,  521,  594. 
Berlese,  A.,  683. 
Bernard,  C,  220. 
Bernard,  L.,  1132. 
Berneck,  von,  339. 
Bernegau,  L.,  898. 


Bernstein,  A.,  1120. 

Berntrop,  J.  ('.,  332. 

Berry,  .1.,  1057. 

Berry,  M.  G.,  327. 

Berry,  R.  A.,  Ill,  370,  756. 

Berry,  W.  G.,  521. 

Bersch,  J.,  744. 

Bertarelli,  E.,  105,  928. 

Berthault,  1004. 

Bert  he.  F.  N.,  487. 

Berthelot,  M.,  858,  1065,  1103. 

Beseler,  W-,  38. 

Besse,  P.,  302. 

Bessey,  C.  E.,  200. 

Bessey,  E.  A.,  215. 

Besson,  1,.,  25,  617. 

Bexheft,  A.,  602. 

Bey,  J.  B.  P.,  825. 

Beyer,  II.  G.,  602. 

Beythien,  A.,  800,  898,  1040. 

Bianchini,  L.  L.,  1050. 

Biancki,  ('..  201. 

Bibault,  1029. 

Bicknel,  F.  W.,  inn,  203,  363. 

Bidault,  C,  205,  301. 

Bieler,  S.,  400. 

Bieler,  T.,  347,  056. 

Bien,  M.,  516,  1137. 

Bienlait,  285. 

Biervliet,  P.  van,  174,  557,  670 

Biesenbach,  c  .  370 

Biffen,  R.  II.,  114,  217 

Bigelow,  F.  II.,  25,  236,  237.  545, 

1056,  1057. 
Bigelow,  M.  A.,  836. 
Bigelow,  W.  D. ,  182,  323,  324,  325, 

391,  521,  620,  79S. 
Biggs,  H.  M.,916. 
Billitz,  G.,  1013. 
Billstrom,  J.,  493. 
Biltz,  A,  945. 
Bily,  J,  jr.,  647. 
Bioletti,  F.  T. ,  109,  566  671. 
Biorklund,  399. 
Bird,  J.  T.,232. 
Bird,  R.  M.,  130. 
Bisanti,  C,  1031 
Bisbee,  R.  C.,833. 
Bisearo,  1120. 
Bishop,  II.  F.,545. 
Bishopp,  F.  C.,891. 
Bissauge,  R. ,  206. 
Bissell,  J.  II.,  164,  1085. 
Bisson,  E.,995. 
Bitler,  F.  L.,878. 
Bitting,  A.  W. ,  128,  513. 
Bitto,  B.  von,  79. 
Bizzell,  J.  A.,  521. 
Bjorkenheim,  C.  G  ,  1095 
Blackman,  L.  G,  234 
Blair,  J.  C.,708. 
Blair,  \V.  S.,  261,  262. 
Blaisdell,  A.  C.,616,  1140 
Blaizot,  1132. 
Blakeslee,  A.  F. ,  336. 
Blakey,  W.,  1049. 
Blanchard,  C.  J.,  721. 


INDEX    OF    NAMES. 


1147 


Blanck,  i:  .  129,  859 

Blankinship,  J    \\  .  763 

Blssi,  I'   de,  301 

Blem,  M    P.,  92 

Blin,  H 

liliiin.  P    K  .  1077. 

Bloch,  C,  12 

Blodgett,  F    II  ,  619. 

Blouin,  R    E  .  154,  L037. 

Blumenth  il,  I 

Blumer,  i   C,  57. 

Blunno,  M  .    58,  780 

Bock,  I'..  117 

Bode,  II 

Bodin,  E  .  30] 

Bodmer,  R    946 

Boehm,  K  .  165 

Boekhout,  1'   W   ]  .  196,  597,816, 

1004. 
Bogdan.n  ,  S     144 
Boggild,  B  .  1H17 
Bogue,  E.  F.  .  1085. 
Bogushevski,  s  .  653. 
Bobriscb,  P  .  846,  L049. 
Boigey,  285 
Bokorny,  T  ,  915 
Boldirefl,  u   .  492,  583. 
Bolduan,  C  .  922. 
Bolle,  i  .  159     - 
Bolley,  II    1...  131,  570. 
Bolliger,  R    39 
Bolton,  II    i 
Bomer,  L,  19 
Bornstein    I    - 
Boname,  P  ,544,  585 
Bonaparte,  G  .  1086. 
Bonebright,  J    E  . 
Bonn,  A  .  194 

Bonnema,  A    \  .  1013,  1123. 
Bonnet     \  .  68 
Bonnet.  F  .  ji 
Bonnetat,  I.  ,  [91 
Bonnett,  \V    I 
Bonniger.  M  .  192. 
Bonst,  1059. 

Bonsteel,  .1    \  .  1043,  L059. 
Booth,  N    •  ■  .  11-'.  214. 
Bordas,  V  .  (89 
Bordet, 

Bordewich,  11  .  290. 
Bornstein,  K 
Bornstein    i; 
Borrel.  A 
Bortolotti   i 
Borzi,  V.,,475 
Bos,  J   Ritzema 
Boso,  F.  .1  ,  105 
Boasu,  I 

Bosworth,  A.  W  .  34.  843,  1038 
Bothwell,  W.  A  .  i",s 
Bottazzi,  F  .  L86 
Bottcher,  1 1    534,  554,  1064. 
Bouch  irdat,  G  .  69. 
Bouchez    P 
Boullhac,  R  .  851. 
Boullanger,  E.,33. 
Bourges,  H.,493. 


Bourges,  .1  ,  514. 
Bourquelot,  E  .  L001. 
Bouska,  F    W  .  416,  916. 
Boussinesq,  .1  .  546 
Bouygues,  i>77. 
Bovell,  J    i;  .  ii,  15,363. 
Bowen,  \\     I'  .  902. 
Bo'w  era,  E    \  .  56 
Bowhill,  T  .  921. 

Bowie.  ]•:    11  .  107.7. 

Bow  leer,  W    II  ,  311. 

Bowman,  I  .  1 137. 

Boyce,  R  .  .vie. 

Brace,  i  .  77ti. 

Bracken,  II    M  .  603 

Brackett,  <;    B  .  732. 

Bradshaw,  G  .  1009. 

Bragato,  R. .  .".r.7. 

Brahm,  C  .  799,  1102. 

Braman,  W    \V  .  215. 

Brandenburg,  F   II  .  647,  L056. 

Braniff,  I-:.  A  .  163. 

Brannt,  W.  T.,  744. 

Brauer,  A..  822,  L029. 

Bray.  W    L.,  373,  375. 

Ureal,  E  .  1089 

Bredig,  G.,339. 

Bredtscbneider,  A  ,  613. 

Breon,  M.  ('.,  014. 

Brefeld,  0  ,836 

Bresler,  H.  W.,4.39. 

Bretigniere,  1064. 

Breton-Bonnard,  I.  ,  171. 

Brettreich,  F  .  355. 

Brewer,  W.  II ..  7.33. 

Brick,  C  .  682. 

Bridwell,  J.  C  .  71. 

Briest,  853. 

Briggs,  L.  J.,  113,  450,651. 

Brigbam,  A.  A..  419. 

Brigbam,  A    P.,  829, 

Brigbam.. T    II.,  1. 

Brirahall,  S.  D.,603. 

Brimley,  C.  S.,  186. 

Briosi,  G.,  382. 

Brisae,  M  ,  536. 

Britten,  W    F.  ,  7o.  578,  624,  625 

989. 
Bri/.i.  F  ,987. 
Brocq-Rousseu,  D  ,  47S. 
Brock,  R.  J.,  214. 
Brodhead,  C.  W  ,514. 
Brooks,  F    K .,  1100. 
Brooks,  R.  0  ,327,  412,  521. 
Brooks.  W    P  ,  350,  400,  728,  L037 
Broun,  T  .  676 
Brown,  A    A  ,  298,  488. 
Brown,  B    E  .  533,621. 
Brown.  Edgar,  618,  7s:.,  T.sfi. 
Bn.wn,  Edward,  297,  1008, 1117. 
Brown.  E    T  .  297 
Brown.  F    F  .  127 
Brown,  J   c  .  744. 
Brown,  L.  C  ,  178,  276. 
Brown,  8.  B.,653. 
Brown.  W  .  297 
Brown,  W.  C.,59S.  1124. 


Brown,  W.  II  ,  215. 
Brown,  W  S  .  112. 
Browne,  I      \  .  jr  .  153,  186,  320, 

325,326,340,  140,  521. 
Bru,  E  .  1027. 
Bruce,  W  .  884,  1073,  1119. 
Brink.  C.,  508 
Briick,  0    534 
B  nigger.  1028. 
Brumpt,  E  .  186,  823. 
Bruner,  I.  .  1096 
Briining,  II  .  1015 
Brunnich,  J.  C,  740. 
BrushlinsM,  S.,  330, 331. 
Brutschke,  F. .  723. 
Bryan.  E,   A  .  128. 
Bubak,  F  .  676. 
Buchanan,  R.  E.,540. 
Biichmann,  I.  .  185. 
Buckbam,  M.  II.,  435. 
Buckhout,  W,  A  ,  476,  483,  751. 
Buckingham.  E. .  237,  77.2. 
Buckley.  .1.  S. .  717. 
Buckley.  S.  S.,  l',17.  937. 
Budd,.l    I,  .  523. 
Budde,  ('   C.  L.,700. 
Budinov,  I..,  ,r>06. 
Bue,  V.,  290. 

Biieler-de  Florin,  II  .  740. 
Bues,  C.,  792. 
Buffum,  B.  C,  414.  004. 
Bultel,  M.,  159. 
Bunge,  G.  von,  79. 
I'.unnemeyer.  B. .  107,7. 
Bunyard,  G.,  49. 
Burbank,  1...  628,  77:!,  774. 
Burck,  H  ,919. 
Burd,  J.  S.,349,  521. 
Burgess,  A,  F. .  624,  625. 
Burgess,  .1    I.  ,  1059,  1060. 
Burgess.  J    M  .  938 
Burgess,  P.  J. ,  977. 
Burghclere,  961. 
Biirgi.  E  ,  582. 
Burke,  R.  T.  A..  1059,  1060. 
Burkett,  C.  W.,832. 
Burnap,  W.  A.,  ,">7. 
Burnett,  E.  A  ,  586. 
Burns.  W    G  ,647. 
Burr.  A  .  597,  742. 
Burri,  K .,  197. 
Burrill,  T  .1  .  340,  4a2. 
Burrows,  .1  ,  H40 
liurtt-Davy.  J.,  1091. 
Burvenich, .'  .  ,".74. 
Busch,  1127 
Busch,  M  ,945. 
Biisgen,  M  .  <i"4. 

Busse.  \V  .  227.  885,  1090. 
Butjagin,  I'    W  .  1002. 
Butkyevich.  W    S  .  107,7,  ' 

Butler,  E.  J.,  64, 7.74. 
Buttenberg,  I'  .  283,  490. 
Buttenshaw.  W    R  .  77 
Butterfield,  K    L  .  107   211,  430, 

432. 
Butz,  G.  C.,366,  773,976. 
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Cadeac,  C  .  603,925. 

Cadiz,  M  .  925 

Cagnj  .  I'  ,  203,  406,  L020 

Caine,  T    A  .  1059,  1060. 

Calamida,  D  .  925. 

Caldwell,  <>    W  .  643. 

Calzada,  C   S.  de  la,  304. 

Camerer,  W. ,  si6. 

Cameron,  F.  K  ,222,324,534,621, 

650,  844,  957. 
Cameron,  .1  ,  1075. 
Campbeil,  J.  It.,  217. 
Campbell,  W    G  ,308. 
Campbell,  W.  S.,263. 
Cannelin,  T  ,  29,  56 
Cannon,  W.  A  .  1090. 
Cantin,  G.,992. 
Capus,  J.,  678. 
Carbajal,  A.  J.,  012. 
Carberry,  V   J.,  394,  454,  556,  701 
Card,  F.  \V. ,  39,  47,  59,  67,  77,  200, 

415,  667,  705,  760,  794. 
Carini,  A.,  98,  713,924. 
Carle,  G.,5 17. 
Carleton,  L.  T. ,  853. 
Carleton,  M.  A.,  274,  897,  1092. 
Carlier,  A.,  256,  893. 
Carlyle,  \V.   L.,  82,  83,  84,  85,  86, 

88,  521,  820,  1036,  1114. 
Carmody,  P.,  136. 
Carnegie,  A.,  308,  616,  1038,  1047 
Carnegie,  Mrs.  A.,  616. 
Carpenter,  F.  B. ,  320. 
Carpenter,  <!.  II.,  791. 
Carpenter,  L.  G. ,  956. 
Carpenter,  T.  M. ,  726,  7,50. 
Carr,  E.  P. ,  1059. 
Carr,  M.  E.,  1059. 
Carr,  S.,54. 
Carre,  827. 
('airier,  L. ,  217. 
Carrington,  W.  T. ,  1045. 
Carroll,  C.  C.,693. 
Carroll,  E.,305. 

Carruthers,  J.  B. .  07,  69,  312,  380 
Carruthers,  W.  ,  61. 
Carson,  J.  W.,  112. 
Carter,  W.  T.,  jr. ,  1059. 
Cartwright,  W. ,  279,  485. 
Caruso,  (!.,  170. 
Cary,  A. ,  104. 
Caspari,  W. ,  185,  698. 
Caspaul,  403. 
Castiglioni,  A. ,  jr. ,  80. 
Castle,  W.  E. ,  626,  1055. 
Castoro,  N.,  17,224. 
Causemann,  152,371. 
Cavazza,  D. ,  275. 
Cavazzani,  E.,  847,  1002,  1120. 
Cave,  T.  W. ,  512. 
Cazalbou,  L. ,  515. 
Cazaux,  L.,  168. 
Celli,  A,  301. 
Cerewitinow,  T. ,  1001. 
Chace,  E.  M.,  521,669. 
Chadwick,  C.  H. ,  1058. 
Chaffee,  F.  P. ,  25. 


Chalot,  C.,284. 
Chaltiel,  J.,  929. 
Chamberlain,  J    ,S  .  32:;,  324,  521 

807. 
I  1  i.i  in  1  >.•  i'l  in .  T.  C  ,'■>. 
Chandler,  E.   K  ,  1137. 
Chandler,  .1    D.,  997. 
Changeant,  F.,  470. 
Chapelle,  .1.  B.,  172. 
Chappaz,  <!.,  157,  1094. 
Chappel,  (i.  M.,  1057. 
Charabot,  E.,  849. 
Chardome,  E.,  570. 
Charmeux,  F.,  158. 
Charon,  1135. 
Charrin,  A.,  582,  826. 
CharroTi,  A.  T.,  Too. 
Chatillon,  .1.,  955. 
Chauveau,  A.,  193,  998. 
Chauzit,  I!.,  372. 
Chester,  E.  O.,  58. 
Chester,  F.  I).,  748; 
Chevalier,  A.,  757. 
Chijs,  J.  A.  van  der,  7S0. 
Chilcott,  K.  ('.,  13S,  301,  1038. 
Chilton,  H.  S.,  117. 
Chittenden,  A.  K.,  979. 
Chittenden,  F.  II.,  71 ,  275.  3S7. 

990,  1007. 
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Abaca,  culture 868 

Abattoir.     (See  Slaughterhouse.) 

Abortion,  contagious 1021 

in  cows 122,  ins, 

.".(17,7117.  L027,  1132 

mares :siu,7Ki 

pseudo-epizootic 203 

Abscess,  treatment 97 

Acacia  decurrens,  culture 471.  1087 

Acacias,  culture  for  tan  bark 1087 

gum  formation  in 1092 

Acadia  Parish,  La.,  soil  survey,  U.S.  I>.  A  ..  1059 

A canthiza  chrysorrhoa ,  notes 544 

Acarid,  description 481 

Acarids,  myrmecophilous 683 

parasitic  on  Anopheles 486 

Acetanilid,  detection  in  urine 99 

Acetic  acid  in  sugar  cane 440 

Acetylene  gas,  lamp  for  capturing  insects. .  790 

use  in  laboratories 605 

Achillea  millefolium,  analyses 1071 

Acid  phosphate.     (See  Superphosphate.) 

Acidimeter,  use  of 198 

Acidity,  determination  in  cream,  Ind 1124 

milk 595 

Wis 91 

soils 14 

Acids,  fatty,  separation 332 

in  flour,  studies 039 

volatile,  determination  in  wine 845 

Acorns,  feeding  value 802 

Acridiidae,  North  American,  studies 682 

A cridium  peregrinum ,  notes 485 

Acrostalagmus  sp.,  notes,  N.  Y.  Cornell 271 

Actinobacillosis,  prevalence  in  Canada 122 

studies 405 

Actinomycosis,  action  of  micro-organisms  .  202 

generalized 190 

in  pigs 715 

notes 604,605,925 

Okla 411 

treatment 97 

Okla 101 

Adenin  in  beet  juice -J3-' 

Adoretus  umbrosus,  notes,  U.  S.  D.  A 143 

Adrenalin,  use 821 

Mcidium  coruscans,  notes 384 

leucospermum,  notes 384 

punctatum,  notes 677 

sanguinolentum,  notes 384,  182 

trientalis,  notes 384 
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Afforestation,  adaptation  of  land  for 673 

African  coast  fever,  control >.m 

distribution 408 

general  account Ins 

inoculation  against 925 

investigations 200,  I12S 

notes 96,707,921 

transmission 72, 11 29 

Afterbirth,  removal  from  cows 101 

Agalactia,    ovine    contagious,    passage    of 

virus  through  (liters 301 

Agarics,  edible,  veil  remnants  in 24 

Agglutination— 

of  anthrax  bacilli 713 

Bacillus  coli  communis   231 

icteroides 231 

red  blood  corpuscles 1128 

staphylococci 707 

tubercle  bacilli 710, 71 1 ,  923, 1040 

typhoid  bacilli 199,  231 

studies 710,ui!' 

Agglutinins— 

and  precipitins,  identity 919 

fixation 919 

flagellar  and  somatic 602 

in  normal  serum 199,  iu7 

production 19s,  920 

as  affected  by  food 1127 

studies 231,602 

Agglutinoids  in  normal  serum 199 

Agricultural  — 

academy  at  Bonn,  description 107 

and  Dairy  Institute.  Midland,  notes 1 1 12 

appropriations  in  France 728 

building  at  North  Carolina  College 531 

University     of     Wisconsin, 

Wis 107 

chemical  products,  diet ionary 556 

station  at  Vienna .  report '   851 

College,  Aas,  system  of  farming  at 864 

Harper-Adams,  notes 1112 

in  Nova  Scot  la 72S 

new.  in  Scotland 417 

University    of    Wisconsin,    his- 
tory, Wis 107 

West  of  Scotland,  notes 1142 

colleges,  attendance  at 119 

degrees  offered  by 434 

exhibit  at  St.  Louis 411,129 

U.S.D.A.      832 
extension  work  by 318 

llfiT 
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colleges,  instruction  in 432 

military  instruction  in 429,435 

openings  for  graduates  of 73.S 

organization  lists,  U.  S.  D.  A  .  831 

problems 426 

semicentennial 733 

statistics,  U.  S.  D.  A 934 

conditions  in  Province  of  Santa  Fe 614 

Samoa 211 

Wisconsin 27 

control  in  Norway 831 

department  in  Malay,  establishment. . .  312 
departments.    State,    legislation    con- 
cerning   615 

economics,  U.  S.  1).  A 211 

education — 

address  on 107 

credit  for  high-school  work 943 

development 528 

for  colored  persons,  U.  S.  D.  A 211 

in  Bengal 658 

France 1035 

Great  Britain 728 

the  United  States 733 

U.  S.  D.  A 832 

International  Congress 1040 

progress  in,  1".  S.  1).  A 211 

social  phase 430 

(See  also  Agricultural  instruction.) 

engineering,  history 724 

report  on 430 

value  of  courses  in 621 

exhibit,  German,  at  St.  Louis  Exposi- 
tion    615 

exhibits  at  St. Louis  Exposition.  ..414,429,832 

U.S.D.A.  832 
experiment  stations.     (See  Experiment 
stations.) 

experiments,  methods  of  conducting 658 

of  James  Mason 837 

exports  of  the  United  States. C.  S.  p.  A.  108, 
210,264,615,1035 

fairs,  improvement 106 

implements  in  Bombay  Presidency 212 

importsof  the  United  States,  U.  S.  D.  A.  264, 

1034, 1035 

institution,  new,  in  Canada 418 

instruction — 

at  Cambridge  University 1141 

National    Educational    Associa- 
tion    1144 

by  experiment  station  men 313 

in  high  schools 1039 

Lancashire 217 

rural  schools 419,430,10.55,1141 

C.  S.  D.  A 935 

Somerset 1 142 

Union  Academy 217 

Victoria 310 

methods 430 

U.S.D.A 108 

literature  in  Belgium 832 

indexing,  U.  S.  D.  A 108 

machinery,  American 621 

evolution 106 
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machinery,  exhibit  at  Paris 411 

recent  progress  in 829 

testing  in  Spain 1143 

trials 306, 83(1, 933 

map  of  California,  Cal 960 

Mechanics,  International  Congress  of. . .  1 15 

motors,  treatise 306 

products  of  the  Philippine  Islands 132 

research,  tribute  to 3 

school,  new,  near  Baltimore,  Md 114 

Smith,  establishment 418 

schools  in  Minnesota 1039 

science,  development 422 

in  Connecticut 106 

new  journal 217 

statistics,  legislation  concerning 615 

of  Great  Britain 307, 1 138 

India 971 

Ireland 306, 307, 1 138 

Queensland 1138 

technology,  treatise 720 

text-book,  development  of,U.  S.  D.  A . .  211 

elementary 832 

Agriculture— 

at  American  Association  meeting 421 

British  Association  meeting 114,311 

hibliography  of 210 

correspondence  courses  in 113 

Department  of.    (See  United  States  De- 
partment of  Agriculture.) 

farmer's  cyclopedia 518 

first  principles 1 1 38 

graduate  school 430 

in  Australia 1 138 

Canada 1138 

Denmark 590 

Egypt 613 

U.  S.  D.  A 307 

England 108 

Illinois,  HI 1061 

New  Zealand 1138 

Norway 108, 1 138 

Switzerland 935 

I  lie  seventeenth  century 861 

United  States 355,935 

Wiirtemberg 1 138 

methods  of  teaching 430 

U.S.D.A 108 

"organization 935 

relation  to  climate 1058 

students  and  instructors  in 525 

studies  for  public  schools 1035 

upbuilding 431 

use  of  electricity  in 646 

Agropyron  divergens,  analyses,  Oreg 802 

oecidentdle,  notes,  Mont 763 

Agrostis,  North  American  species,  U.S.D.A.  1052 

.4 grotis  xegetum,  notes 175 

Aino  in  Somali  Land 823 

Air.     (See  Atmosphere.) 

Ajax  flake,  analyses 188 

Alabama  College— 

for  Negroes,  notes 213 

k  notes 109,213 

Station,  financial  statement 934 
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Station,  notes 213,  T>19, 1139 

report  of  director 934 

Alaska  Stations,  notes •    109 

report,  (J.  S.  D.  A HO 

Albumin,  determination 225 

in  urine 17 

form  of  nitrogen  in 224 

milk,  as  affected  by  preservatives  325 

resistance  to  tryptic  digestion...  291 

transformation  into  fat 583 

Albuminoids,  decomposition  in  plants 1054 

determination  in  water -"i37 

Alcohol,  assimilation  by  pla  nts 952 

determination  in  wine 44 1 

effect  on  inoculated  rabbits 1128 

muscular  power 492 

peptic  digestion 282 

vitality  of  seeds 8"81 

extraction  from  grape  husks 2(17 

manufacture,  residue 395 

physiological  effects 393 

production  from  artichokes 79 

sugar  beets 154 

Alcohols,  antiseptic  value 206 

Aldehydes,  effect  on  oxidizing  ferments 1121 

Alder  blight,  notes,  Me 892 

disease,  description 888 

planting  in  Rhone  valley 163 

Alders,  root  tubercles  of 1095 

Ale urodes  vaporariorum ,  remedies.  Wis....  775 

Aleurodidse  in  California 485 

Alexin,  bactericidal,  secretion  by  leucocytes  822 

hemolytic,  origin 707 

Alexins,  formation  in  septicemia  of  fowls...  515 

in  normal  serum 198,  7<t<; 

production  as  affected  by  food 1127 

Alfalfa- 
analyses,  Mont 744,  770 

baling.  Kans 146 

culture 159,  865, 965,  1 138 

Can 249,355 

Colo 705 

Ind 1071 

Md 693 

Miss 865 

N.  Y.  Cornell 355 

S.  c 864 

U.  S.  D.  A 065 

experiments 37,965, 1070 

Oreg 764 

C.S.  D.  A 149 

Utah 862 

Wis 39,763 

in  Argentina.  U.S.  D.  A.'. 188 

Egypt,  l\  s.  I).  A 307 

Hawaii.  C.  S.  I).  A H3 

New  England,  Me 659 

Porto  Rico,  C.  S.  D.  A 143 

fertilizer  experiments 245 

r.  s.  D.  a 149 

for  cows,  Kans 811 

Md 693 

Si.  j 298,504 

Tenn 694 

pigs,  Oreg 803 
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germination  as  affected  by  temperature.      983 

hay,  digestibility,  Colo 1108 

notes,  Can 1068 

root  system .  Kans 1066 

tubercles.  Wis 763 

seed,  adulteration,  U.  S.  D.  A 784 

weed  see. Is  in.  Mich Pis 

soil  inoculation  for 660,  76."i 

N.J 502 

value,  ( 'an 355 

varieties,  X.  Dak 147, 14S 

S.  Dak 354 

U.  S.  D.  A 149 

Wis 7113 

winter  injuries,  \.  Y.  Cornell 355 

Algae,  destruction 546,620 

I  .  S.  D.  A 238 

effect  on  plant  growth 851 

Alinit,  bacteria  in,  Del 748 

experiments 851 

Alkali,  notes,  Idaho 349 

ofCbariand  Lake  Tchad  region 757 

soils.    {See  Soils,  alkali.) 

water',  use  in  irrigation 516,517 

Alkalis,  determination  in  silicates 1049 

effect  on  nitrogen  metabolism 291,590 

Alkaloids  as  source  of  nitrogen  for  plants..       228 

in  lupines,  studies 642 

volatile,  formation  in  milk 1014 

Allantoin,  occurrence 690 

Alligator  pears,  budding  experiments 972 

monograph,  C.  S.  D.  A 264 

Allorhina  nitida,  notes,  Ky 1099 

Almond,  new,  notes 470 

oil,  iodin  number 538 

Almonds,  varieties,  Cal 072 

AHernaria  fici  n.  sp. .  description 987 

olillll.  notes 61 

Ida 788 

sp. ,  notes.  Colo 1093 

N.  Y.  Cornell 271.272 

tenuis,  ncdes,  ( )hio 887 

Alumina,  determination  in  soils 15 

Aluminum,  occurrence  in  various  products.      441 

phosphate,  analyses,  R    I 34 

Alvord.Maj.  Henry  E. , biographical  sketch.      117. 

431,621 

A  manita  mux  car  in,  toxicology  Of 24 

Amanita,  resistance  to  drying 985 

.1  in  hi >/o iii  ma  hebra  um,  notes 72,827 

Ame,  notes Illi:! 

American- 
Association    for    Advancement    of    Sci- 
ence     421,618 

of       Farmers'        Institute 

Workers 312 

of        Farmers'        Institute 

Workers.  O.  S.  D.  A....       209 

Beet  Sugar  Association 107:'. 

Breeders'  Association,  organization —      430 

Forest  Congress,  meeting 419,627 

Veterinary  Medical  Association,  meet- 
ing       ,21 

Ammonia,  color  scale  for  Nessler'S  reagent.       740 

determination  in  animal mattei       224 
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Ammonia,  determination  in  milk 946 

water 537 

excretion  as  affected  by  diet 289 

nitrification,  N.  C 758 

in  soils 29 

oxidation,  electrolytic 945 

in  soils 29 

salts,  conversion  by  soil  bacteria  554 
fertilizing  value.  352,553,554,859 

nitrification 758 

Ammonium    sulphate.     (See    Sulphate    of 
ammonia.) 

A  mmophila  sabulosa,  notes 275 

Amyl  alcohol ,  an tiseptic  value 206 

A  nabrus  simplex,  notes,  Colo 1096 

Idaho 76 

remedies,  Nov 177 

Analytical  methods,  uniformity  in 1048 

Anasa  n.  sp.,  description 990 

Anasarca  in  horses 1128 

Anatomy,  dictionary 708 

A  ncylis  maritima,  notes 682 

A  ndrapogon  nardus,  notes 972 

Anemia,  infectious,  in  horses 827,828 

Anemometer,  Dechevrens,  U.  S.  D.  A 648 

Anemones,  cluster  cups  on 677 

Anesthetics.     (See  Ether  and  Chloroform.) 

A  ngelica  tyrrhea,  notes 990 

Angina,  pharyngeal,  treatment 97 

Angora  goats.     (See  Goats,  Angora.) 

Aniline  dyes,  effect  on  invertin 230 

Animal — 

body,  methods  of  analysis 1110 

disease  due  to  eating  moldy  corn,  Nebr.  606 
diseases,  control   by  the  Federal  Gov- 
ernment, U.  S.  D.  A 199 

due  to  protozoa 405 

in  Canada,  prevalence 605 

foreign  countries,!!.  S.D.  A.  718 

France,  control 604 

Great  Britain,  control 1128 

Indo-China 606 

Italy,  control 406 

Japan 123 

origin 300 

Minnesota,  control 603 

New  Zealand 1020 

the  United  States.U. S.D. A.  718 

laws  concerning 1020 

notes 920 

(See  also  specific  diseases. ) 

extracts,  experiments 690 

heat,  utilization 288 

husbandry  in  Norway 108 

Industry,  Bureau  of,  report,  U.S.  D.A.  724 

meal,  analyses,  Conn.  State 903 

Me 188 

Wis 1003 

organs,  autodigestion 289 

gaseous  exchange 495 

physiological  action 289 

parasites,  researches 926 

treatise 410 

pathology,  general 603 

production,  text-book 586 

products,  imports  and  exports,  U.   S. 
D.  A 693, 725 
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sanitation    405 

tissues,  erepsin  in 1006 

isolation  of  enzym  from 495 

water  content 1006 

Animals — 

arctic,  susceptibility  to  tuberculosis 924 

as  affected  by  smelter  smoke,  Utah 447 

breeding 435 

mutation  theory 626 

domestic,  legislation  concerning 586 

significance  of  coloration 852 

feeding,  handbook 290 

principles 1006 

treatise 292 

for  breeding,  importation, U.  S.D.  A.  587,724 
improvement,  U.S.  D.A. .      690 

imports  and  exports,  U.  S.  D.  A 693,725 

in  India,  U.  S.  D.  A 725 

injurious,  remedies 891 

noxious,  legislation  concerning 615 

protection  from  flies 606 

relationship  as  indicated  by  parasites..      541 
(See  also  Live  stock,  Cattle,  Sheep,  etc. ) 

Anise,  effect  on  digestion 83 

milk  secretion 697 

A nobium  paniceum ,  remedies 278 

Anonas,  analyses,  U.  S.  D.  A 669 

Anopheles,  breeding  habits 486 

studies 683 

Anopheles  claviger,  notes 995 

maculipennis ,  parasites 486, 797 

Anoplura,  morphology  and  classification  . .      486 

Ant,  brown,  remedies,  PR 76 

Guatemalan 576 

U.  S.  D.  A 176,387 

hunter,  notes 796 

A  nthonomus  grandis.    (See  Cotton-boll  wee- 
vil.) 

A  nthostomella  coffesp,  description 988 

A  nthoxanthum  odor  alum,  analyses 1071 

Anthrax — 

bacillus,  acclimatization 1025 

agglutination 713 

effect  on  tetanus  toxin 924 

inoculation  in  mixed  cultures  .     1021 

morphology 201 

staining 201 

control 409 

immunity  in 201 , 925 

immunization  against...   100,305,404,924,1133 

in  horses 100, 514, 610 

notes 604, 605 

Cal 1030 

Nev 1034 

U.  S.  D.  A 718 

origin  in  Japan 300 

outbreaks  due  to  tannery  refuse,  Wis . .        99 

prevalence  in  New  Jersey 409 

New  Zealand 1021 

Pennsylvania 506 

spore  formation  in 1025 

spores  in  oats,  destruction 1025 

studies 606, 1020 

symptomatic.     (See  Blackleg.) 

toxin,  investigations 405 

treatise 925 

treatment 304, 707 
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A  ntichira  meridionalis,  notes 485 

Ant irii vim. sin  as  affected  by  electric  light..  340 
Anticyclones  and  cyclones,  circulation  in, 

U.  S.  D.  \ 237 

Antihemolysins,  bacteria] 198 

Antiseptics,  resistance  of  bacteria  to 915 

Antitoxin,  reaction  with  toxin 508 

Antitoxins  and  toxins,  treatise 95 

formation 508 

A  iiliniinii  u  its!  ml  is.  notes 177 

Ants  in  Egypt 135 

remedies 1 79,796,797 

symbiotic  relations 275,796 

white,  biology 389 

in  the  Sudan 135 

monograph 002 

notes.  Miss 992 

remedies 170 

I    .  ;•>.  1).  A 144 

Apatite,  rendering  soluble  the  phosphoric- 
acid  in 223 

Aphelenchus  fragarix,  notes 386 

Aphides,  remedies,  Del 579 

Aphis  coffex,  notes 178 

mali.    (Sir  Apple  aphis.) 

persira  niger,  remedies 388 

ribis,  monograph 992 

sorghi,  notes 1097 

Aphis,  woolly,  notes 275,577,578,892 

Colo 1096 

Mnnt  792 

Va 577 

Wash 7'.ll 

remedies 184 

Wash ")7S 

Aphthous  fei  bi  oot-and  mouth  dis- 

ease,  - 
Apiculture, exhibit   at    St.    Louis   Exposi- 

t  ion 487 

Apoplexy,  parturient.    (.See  Milk  fever.) 
Apple 

aphis,  notes 892 

Can 274 

Colo 10% 

Md  17fi 

M. mi  176. 702 

\.  II  890 

I      S.D.  A 71 

bitter  rot.  notes 61,668,677,1094 

black  spot,  notes 62  180 

studies.  Wash 790 

blight,  notes,  Can. 177 

curculio,  discussion,  111 1098 

notes,  Mo '_'7i; 

remedies,  Mich 260 

disease,  new  .  notes.  Colo 1093 

diseases,  notes 577 

treatment 61,982 

leaf  hopper,  notes,  Conn.  State.  .  989 

Wis 702 

maggot,  notes,  Me 892 

remedies,  K.I "94 

mildew,  fruiting  stage 790 

plant-louse,  notes,  t".  S    D.  A 70 

pomace,  analyses,  Conn,  state 903 
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pomace,  digestibility,  Mass 395 

for  stock.  Va 368 

rosette,  notes.  Idaho 1075 

scab,  notes 180 

treat  men  t   381 

Del 1101 

Oreg 790 

Wash .">7:! 

spot  disease,  notes 383 

diseases,  notes.  Idaho 1075 

fungus,  notes,  Can -71 

tree  borer,  flat-headed,  notes 577 

Md (76 

Mont  ....  170 

round-headed,  notes 577 

I  Hirers,  notes 892 

canker,  notes 177 

measuring  worm,  notes.  Ky 1099 

tent  caterpillar,  notes 387 

Mass 387 

weevil,  notes.  Wash 791 

twig  blight,  notes.  Idaho L091 

twigs,  analyses.  Mont 744 

Apples 

analyses 642 

Va 368 

blossoming  period,  R.I 47 

breeding  experiments 23 

Can 262 

chemical  studies 465 

cold  storage,  Can 261 

N.  Y.  State 50,369 

I".  S.  D.  A 156 

composition,  l".  S.  D.  A 668 

crab.     (See  Crab  apples.) 

culture,  Idaho 368 

Ind 1079 

Md 156 

N".  Dak 156 

Oreg 368 

Wis 49 

experiments,  U.  S.  D.  A 156 

in  Alaska.  1".  S.  D.  A 141 

California 1079 

pots 77L 

Steiermark 565 

Tasmania 264,  166 

drying,  Oreg 770 

evaporation  from  trees.  Wis 776 

exportation,  U.  S.  D.  A 264 

fertilizer  experiments 875,974 

flower  development.  Wis 40 

for  pigs,  Oreg 84 

fruiting  without  blossoming 265 

grafting  experiments,  Ind 772 

grass  mulch  for 777 

insects  affecting 577,892 

keeping  qualities,  N'.  V.  State 50,369 

mulching,  Me L138 

nomenclature,  U.  S.  D.  A 77S 

phloridzin  in  buds 642 

(licking  and  handling 368 

pollination 1079 

preservation 670 

production  in  Erie  County,  Pa 372 

Virginia.  Va 1079 
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pruning 465,466,667 

Idaho 1079 

and  training,  Tenn 671 

retopping  trees,  Me 1138 

ripening  season,  N.  Y.  State 50 

mot  pruning,  Ind 1079 

seedless 369,566 

seedling  varieties 265 

shipping  yi  boxes,  Mass 305 

spraying,  Can 274 

with  Paris  green,  Oreg 707 

storage 369 

experiments,  N.  Y.  State 50,309 

thinning,  U.  8.  D.  A 307 

top  grafting,  Del 1080 

varieties 371 

Cal 972 

Can 261,262,264 

Mich 261 

Mo.  Fruit 1078 

Mont 773 

N.  II 49 

Nev 1031 

catalogue,  V.  S.  D.  A 777 

new 156,876 

K  y 1079 

U.S.  D.A 156 

winterkilling 166 

Apricot  disease,  description  and  treatment.      573 

Apricots,  culture  in  pots 776 

Steiermark 565 

dried,  analyses 1001 

varieties.  Cal 972 

Nev 1034 

Araban  in  sugar  cane 410 

Arachnids  from  Cocos  island 990 

\  ra  did  SB,  notes 275,682 

Aramigus  fulleri,  notes,  U.  S.  D.  A 143 

Arbela  tetraonis,  notes 993 

Arbor  day,  Dotes,  Okla in 

Arboretum,  notes,  Can 270 

Arboriculture  in  ancient  Rome 570 

\rcc;i  nut,  culture 266 

A  rginin,  metabolism 1105 

Argon,  determination  in  air 129 

Arid  farming  in  Utah,  Utah 518,862 

A  Hon  spp.,  notes 791 

Arizona  Station,  financial  statement 1034 

notes 109,213, 1036, 1139 

report  of  director 1031 

Arkansas  River,  riparian  rights  v.  prior  ap- 
propriation        116 

Station,  financial  statement 830 

notes 109,213,936, 1139 

report  of  director 830 

University,  notes 109, 1139 

Arlington  Experimental  Farm,  notes 309 

Army  worm  in  Australia 388 

notes 890 

111 793 

Arnatto,  culture 266 

Aromatics  in  alimentation 393 

Arsenic,  detection 334 

in  foods 489 

in  animal  tissues 744 

papers  and  fabrics,  U.  S.  D.  A  . .      642 
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A  rsenicals,  analyses,  Cal 99.5 

ArsenioUS    oxid,    determination     in     Pans 

green 328 

effect  on  foliage,  Oreg  . . .  797 

A  rsenitc  of  potash,  effect  on  metabolism  . .  294 
Arsenites.    (See  Paris  green.) 

Arteritis  in  cattle 107 

Arthritis,  acute,  treatment 611 

infectious,  in  calves 203 

Artichokes,  composition .' 79 

Jerusalem,  composition 460,090 

Ascaris,    bactericidal    properties    of    body 

fluids 185 

A  scaris  lum  brie  aides  in  calves 926 

megalocepkala,  perforation  of  intes- 
tines by  928 

mystax,  treatment  with  salipyrin..       105 

A scochyta  lycopersid,  description 170 

Ash,  black,  notes 880 

met  hods  of  analysis 324 

planting  in  Rhone  Valley 163 

propagation  by  cuttings 1 62 

Ashes,  analyses,  Mass 333 

wood.     (See  Wood  ashes.) 
Asheville  area,  North  Carolina,  soil  survey, 

U.  S.  I).  A 1059 

Ashtabula  area,(  )hio, soil  survey,  U.  S.  1).  A.  1059 

Asparagus  bed ,  old 263 

beetles,  notes,  U.  S.  D.  A 70 

changes  in,  when  kept  in  water.      489 

composition 284 

culture,  N.  Dak 156 

culture  experiments,  N.  J 262 

S.C 558 

in  Baden 263 

tropical  countries 366 

disease,  notes 479 

fertilizer  experiments,  N.  ,7 . . .  202,  163 

fly,  notes 276,791,794 

irrigation  experiments, U.S. D. A.     721 

rust,  investigations,  Cal 66 

notes,  N.  Dak 156 

N.J 442 

Wis 792 

water  relation 986 

varieties,  N.J 202 

Aspergillus  fumigatus,  effect  on  animals  . . .       301 
birds.  U.  S. 

D.A 717 

niger,  effect  on  animals 301 

fodders 143 

meat 1002 

peas 445 

Aspitliotus    perniciosus.     (Sec     San     Jose 

scale.) 
Association  of — 

American  Agricultural  Colleges  and  Ex- 
periment Stations 426,1040 

American  Agricultural  Colleges  ami  Ex- 
periment Stations,  V.  S.  1).  A..   108,209,210 

Economic  Entomologists 623 

I'.  S.  D.  A...         70 

Official  Agricultural  Chemists 320,520 

U.S. D.A.   19,539 

State  Dairy  and  Food  Departments  . . .  689 

Aster  stem  rot,  notes,  Mass 373 

Asters,  injury  from  barnyard  manure 472 
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Atmospl 

a  1 'sorption  oi  light  by 

-  hi  elect  ropneuma  tie  motor 649 

capacity  for  aqneons  vapor.  I".  S.  D.  A.  647 

cia-nlation 

U.  S.  D.  A 25,36,236,237,545 

combustible  compounds  in 844 

formaldehyde  in 8 

investigations  with  balloons -   - 

kites 238,851 

movements,  U.  S.  D.  A 954 

problems  of,  U.  S.  D.  A 25 

relation  t'>  agriculture 
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temperature  of, above  Berlin.  I",  s.  I).  A. 

upper,  temperature 

U.S.D.  A S-iT.niT 

Atmospherii 

disturbances    due    to    rotation    of    the 

earth 649 

humidity  in  houses 545 

pressure.      Set  Barometric  pressui 

radiation,  C  .  S.  D.  A 647 

Atriplfjr  spp..  notes.  Wyo 561 

Ling  experiments,  Wyo...  ~s>l 

Auchmeromyia  lutcnlu.  notes 278 

Audibility   as   affected   by   meteorological 

conditions :ux 

Aurora  borealis,  cause  of.  I".  S.  D.  A 26,237 

extent.  U.  S.  D.  A f">47 

Auroras  and  thunderstorms.  U.  S.  D.  A  .  . .  237 

Australia,  res      -    -         411 

Autographa  hiloha.  notes.  Conn.  State 989 

Avocado,  budding  experiments 

monograph,  V.  S.  D.  A 264 

A zalai  moll**,  forcing  with  chloroform 159 

ether 268 

Azaleas,  fertilizer  experiments 665 

A  zotobacter  rinelnndii.  studies.  N.  J 145 

Azoturia,  notes 708,  [133 

treatment 1028 

Babcock  test  as  applied  to  cream,  U.S.D.A.  91 

■  ption,  N.  II 702 

investigations.  Wis 90 

Bacillus 

alvei,  investigations 187 

amylovorus.  notes.  Can 177 

Utah 67 

aroidea  a.  sp.,  description.  I".  S.  I>.  A..  271 

bovisepticus,  notes 603 

capsulatu t  trifolii,  description 232 

cholera:  suit,  notes 603 

coli  communis,  agglutination 231 

chemical  products 338 

identification 54*i 

notes 603 

immobilis  in  milk >17 

eUenbochensis,  notes,  Del 748 

enferitidis  in  milk 1122 

•   ■•  •.  identification. .  .  .  546 

cqn                                    604 

fluorescent,  resistance  to  antiseptics .. .  915 
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methyl  violet 205 
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olese.  notes 987 
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phytophthorus.  notes 572 

proteus.  resistance-to  antiseptics 015 

pyocyancus.  destruction  by  methyl  vio- 
let   21'7, 

pyogenes,  inoculation  experiments 71  ". 

suis,  studies 513 

pynxjenes  equinus.  notes f*H 

solanacearum.  notes 65,  171' 

Ariz '.Ci 

subtilis.  resistance  to  antiseptics 915 

soil  inoculation 851 

suiscpticus.  inoculation  experiments  . . .  715 

notes 603 

tabificans  n.  sp..  studies 479 

tuberculosis.    (See  Tubercle  bacilli. > 

lyphimurium  for  destroying  field  mice. .  853 

riolacriis  manilse  n.  sp..  description ....  507 

Bacillus  resembling  anthrax  bacillus  in  eggs  105 

Bacon,  curing 190, 1007 

U.  S.  D.A 

factories  in  New  Zealand 102] 

industry  in  Denmark 491 

Bacteria- 
acid  and  rennet-producing,  in  cheese 7<H 

fast,  significance  in  tuberculosis . . .  608 

producing,  culture  medium  for 

Wis.  817 

agglutination  affinities 233 

anaerobic,  in  cheese 196 

milk 705 

and  fungi,  symbiosis 852 

as  affected  by  radium 1 

assimilation  of  nitrogen  by.  Pel 7(s 

X.  C 7ts 

associative  action  in  milk 1014 

Mich 299 

butyric-acid,  in  cheese 196 

culture  media  for 230,  597 

destruction  by  formaldehyde 179 

effect  on  plant  growth <5i 

in  butter 506,  703 

canned  peas.  X.  Y.  State ?.t 

cheese 196,  197,506 

Wis 

genital  canal  of  cows 1026 

manure 653 

milk. . .  S9, 193, 197,596,699,  701,705,  B18, 1014 

Oreg 

Wis 90 

associative  action.  Mich 299 

classification 704 
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in  milk,  development,  Conn.  Storrs ....  -  1013 

source 596, 816 

Wis 90 

sewage,  determination 931 

filters 339 

soils 29, 232, 240, 241, 339, 452. 546, 553,858 

Del 748 

Mich 452 

N.C MS 

the  udder 597, 816 

Wis 816 

water.dest  ruction  by  copper  sulphate  620 

determination 338 

nit  rifying,  in  soils 340 

studies 858 

nitrogen-assimilating 339 

assimilation  by,  N.  J 445 

spore  formation 1025 

pathogenic,  bibliography 406 

destruction  in   water  sup- 
plies, U.  S.  D.  A 238 

identification 339 

life-history  problems 1126 

maintaining  virulence  of. . .  920 

text-book 406 

t  reatise 601 

penetration  of  intestinal  wall  by 507 

phosphorescent,  studies 747 

production  of  mucin  by 231 

resistance  to  antiseptics 915 

role  in  cheese  ripening 917 

U.  S.  D.  A 600 

slime-producing,  in  milk  and  cheese. . . .  197 

treatise 749 

Bacteriological  and  Plant  Protection  Sta- 
tion, Vienna,  report 851 

laboratories,       description. 

Wis 749 

Bacteriology,  dictionary 708 

progress  in 1 127 

Bacteroids,  notes 1053 

Bacterium  candidus,  studies 106 

diphtherix  avium,  studies 406 

subviscosum,  production    of 

mucin  by 231 

teutlium,  description,  Nebr 572 

Bagasse,  utiliza  tion W0 

Bagrada  hilaris,  notes 891 

Bagworm,  notes,  N.  J 1096 

Baker    City    area.    Oregon,    soil    survey, 

U.  S.  D.  A 1060 

Bakeries,  cooperative,  in  France 898 

Baking  powder,  analyses,  Conn.  State 895 

methods  of  analysis 327 

Balaninus  spp.,  notes,  U.  S.  D.  A 71 

Balloons,  use  in  meteorology 238 

1".  S.  1).  A...  648 

Bamboo  beetle,  remedies 993 

Banana  diseases,  notes,  Hawaii 670 

flour,  analyses 7"'. M > 

products,  notes 567 

Bananas,  analyses,  U.  S.  1  >.  A 669 

best  condition  for  eating 81 

culture  Hawaii 670 

experiments 972 
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growth 670 

history  and  uses 1001 

importation,  U.  S.  I).  A 264 

insects  affecting,  Hawaii 670 

propagation,  U.  S.  D.  A 144 

uses,  Hawaii 670 

varieties,  Hawaii 670 

Bandages,  plaster  of  Paris,  use  in  veterinary 

practice 98 

Banyan  fruits,  composition 491 

Baris  or-hivora,  notes 72 

Barium,  determination 333 

salts,  effect  on  yeasts 749 

Bark-louse,  oyster-shell.     (See  Oyster-shell 
bark-louse.) 

scurfy,  notes.  Can 274 

Barley— 

analyses 39, 559, 1075 

Can 1107 

Minn 1070 

Mont 744,770 

( )  reg 764 

Wis 1003 

as  a  cover  crop,  Midi 266 

breeding  experiments..  23,255,772,785,864,965 

chops,  analyses 394 

culture 1138 

experiments 864,1071 

Cal 964 
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Utah 862 
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Egypt,  U.  S.  D.  A 307 
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dust,  analyses,  Can 1107 

effect  on  soil  moisture 965 

electro-culture 557 
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X..1 394 

X.  V.  State 584 
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352,353,355,457,553, 
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for  pigs,  <  >reg 85 

S.  Dak 294 

germinating,  proteolytic  enzyms  in 232 
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as  affected  by  carbon  bisulphid  ....  785 
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naphthalin . . .  1090 

tests 379 

grass,  notes 747 

ground,  analyses,  Mass 904 

growing  period  in  Norwa  y 458 

growth  as  affected  by— 

borax 21 

manganese  compounds 251 

potassium  ferrocyanid 21 

rubidium  chlorid 20 

growth  on  acid  soils 253 
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meal,  analyses,  N.  Y.  State 584 
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pot  experiments 858 

production  in  Austria 518 

root  system,  Kans 1066 

rooting  and  tillering 659 

smut,  investigations,  Wis 787 

treatment 252 

Wis 64 

varieties 35,36,38,353. 

364,456,  157,  f '.0,650,065, 1071 

Can 248,962,1067 

Kans 145 

Mich 250 

Mont 762 

X.  Dak 147,148 

S.   Dak 364 

Utah 151 

Wis 762 

classification 254 

for  malting 160 

water  requirements,  Wis 105 

yield  in  Ontario,  Can L066 

on  Poltava  experiment  farm 544 

Barnyard  manure 

action 553 

analyses 758 

and  commercial  fertilizers,  comparison .  30 

application,  Mass 351 

availability  of  nitrogen  in,  N.  J 453 

effect  on  water-soluble  salts  in  soils 546 
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fertilizing  value 352 
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management 557 
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variations  in  Berlin 649 

relation  to  phases  of  moon 751 

world-wide  variations 236 
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notes 880 

Bat  guano,  analyses,  I'.S.  I).  A 144 

in  Wonderf on tein  caves 758 

Batrachians  in  Ohio 233 

Bats,  introduction 234 

Bean  bacterial  disease,  notes,  Can 477 

diseases  in  Porto  Rico,  U.  S.  D.  A 145 

mildew,  notes.  X.J 442 

weevil,  notes 990 

Beans,  analyses 39 

a s  a  green  manure 455 

breeding  experiments 263 

N.J 464 

bush,  varieties,  Mont 773 

canning,  cost 667 

cooking  tests,  S.  Dak 1075 

culture  in  Alaska,  I  .  S.  D.  A 140,141 
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fertilizer  experiments,  Wis 775 

forcing  experiments,  Wis 775 

germination  studies,  U.  S.  D.  A.  ...  167 
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wash.     (See   Lime-sulphur-salt 
wash.) 

Calla  lily  soft  rot,  studies,  U.  S.  D.  A 270 

Calliphora  oceanicse,  notes 1101 

villosa,  n  >tes 1101 

Calluna  vulgaris,  analyses 1071 

Calorimeter,  bomb,  hydrothermal     equiva- 
lent         334 

platinum  thermometer 

for 334 

Calves,  cost  of  raising,  Conn.  Storrs 88 

U.  S.  D.  A 307 

cream  substitute  for 293 

eggs  as  a  feeding  stuff  for 397 

feeding  experiments 294 , 390 

Ala.  College...      398 

Kans 496,1111 

Mass 390 

Nebr 1007 

Oreg 803 

metabolism  experiments 294 ,  1005 

milk  solids  for,  Conn.  Storrs 800 

substitutes  for.  Mass 390 

skim  milk  for 498 

verminous  disease 920 

white  scour 101,304,921 

Camels,  importation,  U.  S.  P.  A 093 

milk  of,  analyses 1121 

Camnula  pellucida,  notes,  Idaho 70 

Camp  equipment 510 

Campobello  area,  South  Carolina,  eoil  sur- 
vey, U.  S.  D.  A 1059 

Cananga  odorata,  notes 972 

Canary  grass,  culture,  Can 249 

Cancer  in  animals 409,921 

Cane  sirup  for  horses  and  mules,  Fla 499 

sugar,    determination    in    condensed 

milk 840  910 

factories,  calculations  in 720 

Canis  mesomelas,  description 543 
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Canker,  notes 128 

Cankerworms,  notes,  N.  H 72,890 

Canned  goods,  arrangements  for  heating...      490 
Cantaloupes.     (See  Muskmelons.) 
Caoutchouc.    [Set  Rubber.) 

Capnodiit  n  cofft  a  ,  description 988 

Capua  coffi  aria,  notes 177 

Carbamates,  determination 846 

Carbohydrates 

assimilation  by  plants 335,336 

cleavage 999 

color  reactions 847 

determination  in  feces 289 

effect  on  n  spiral  ion  of  yeast 232 

forma  tic  m  of  fat  from 195 

in  feeding  stuffs,  investigations,  Mo....      130 

sugar  cane 440 

reserve,  in  trees 981 

soluble  determination  in  foods 333 

transformal  ion  in  seeds  during  ripening     74ti 

ultramicroscopic  investigations 17 

union  of  sulphurous  acid  with 289 

Carbolic  arid,  disinfecting  power,  okla 98 

Carbon 

bisulphid 

effect  on  germination  of  peas 983 

seeds 785 

soil  bacteria 241 

nature  and  uses 797 

treatment  of  soils  with 858 

determination  in  urine,  Pa 74;? 

dioxid 

apparatus  for  preparing 539 

assimilation  by  plants 229 

determination 227,744,844,1048 

effect  on  plant  growth 21,847 

excretion  as  atfeeted  by  sugar 493 

work 583 

for  forcing  lettuce 263 

monoxid,  determination  in  air 442,744 

organic,  assimilation  by  plants 335,336 

determination  in  soils (538 

tetrachlorid  for  extraction  of  fat 1050 

Carbonate  of  magnesia,  analyses, Conn. State      658 
potash,  analyses, Conn.  State..      658 

Mass 454 

Carcinoma  in  animals 409,921 

Cardamoms,  culture 266 

Caribou  in  Alaska,  U.  8.  D.  A 692 

Maine 853 

Car un  -papaya,  studies 467 

('arm iii,  st  udics 823 

Carnation  diseases,  mdes 889 

stem  rot,  notes,  Mass 337 

Carnations,  l >i  ceding  experiments 731,978 

< 'arn in  in  bed  juice 439 

Car. 'ii  beans,  analyses,  Cal 1002 

feeding  value 188 

Carotin,  formation 848 

Carpenter  worm,  notes,  U.  S.  D.  A 175 

Carpocapsa  pomonella.    (Sf?  Codling  moth.) 

Carrot  flics,  notes 791 

scab  disease,  studies 67 

Carrots 

analyses.  Can 249,290 

as  affected  by  molds 443 
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culture  in  Alaska,  U.  S.  I).  A 141 

Porto  Rico,  U.  S.  1).  A 144 

i  hi  moor  soils 461 

distribution  of  materials  in 644 

electro-culture 557 

fertilizer  experiments 861,870 

for  cows 504 

germination  investigations,  1".  S.  D.  A.  Iti7 

improvement 47 

variet  ies 35,47, 1073 

Can 963,1069 

Mich 261 

violet  colored 564 

white,  feeding  value 591 

Cars,  inspection 605 

Carthamus  tinctoriux  oil 490 

Cartography  of  West  Virginia 653 

( 'asein,  digestibility 582 

hydrolysis 903, 1050 

relations  to  bases  and  acids,  N.  Y. 

State 1018 

salts,  specific  rotation 94S 

Caseoserum,  precipitin  reaction 915 

Cashew,  analyses,  U.  S.  D.  A 669 

Cassava,  culture 255,623 

in  Porto  Rico,  U.  S.  P.  A  . .  144 

flour,  analyses 799 

for  horses  and  mules,  Fla 499 

products,  analyses 255 

( 'astilloa,  culture  experiments 356 

Castilloa  elastica,  injury  by  borers 279 

Castor  bean  meal,  injurious  effects 1108 

beans, culture  in  Hawaii.  U.  S.  D.  A.  143 

insects  affecting 178 

intramolecular  respiration.. .  133 

cake,  fertilizing  value 658 

oil,  iodin  number 538 

plants,  culture 266 

pomace,  analyses.  Conn.  State 658 

Catalase  in  milk 1015 

Catalpa.  hardy,  culture 1084 

Ohio 1083 

in  Australia 377 

economic  value,  Ohio 163 

hybrid  characters  in 1087 

propagation  by  cuttings 162 

Catarrh  in  cows 926 

infectious,  in  horses 514 

malignant,  in  cattle 202, 604 

prevalence  in  Missouri.  404 

treatment 1133 

vaginal,  in  cows 1027 

Catchment  areas,  afforestation 673 

Caterpillar,  red-humped,  notes,  Me 682 

Caterpillars,  migrating,  remedies,  Okla. ...  Ill 

Calocala  viduata ,  notes,  Miss 992 

CatopsUia  pyranthe,  breeding  experiments .  990 

Cats,  infestation  with  Tsenw  ecliinococnts.  927 

Catsup,  analyses 798 

Conn.  State 895 

Wyo 283 

mushroom,  notes 489 

Cattle- 
Africander  breed 1007 

breeders'  association  in  Switzerland  ...  698 
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breeding  and  feeding,  111 805 

calculating      weight      from      measure- 
ments    293, 1012 

cost  of  raising,  Ala.  College 398 

dehorning 1021 

Conn.  Storrs 88 

dipping 125,826,925 

N.  Dak 199 

disease  due  to  moldy  corn,  Nebr 571  ,606 

in  Wexford  County 11127 

Pictou,  cause 605 

diseases,  special  report.  U.S.  I).  A 708 

duties  on,  in  France,  C.  8.  D.  A 72") 

famous,  sketches  of 399 

fattening  for  beef,  III 1112 

feeding  experiments.  Ala.  College M7 

standards  for ion 

feeds,  analyses 642 

N.  II 107 

Oreg 802 

fodders  for,  Va 401 

immunity  to  glanders 1 135 

immunization  against  tuberculosis 123, 

124,709,922,1023,1131,1132 

improvement  societies  in  Denmark 590 

in  Cuba 295,398 

industry  in  Argentina 293 

U.S.  D.  A 188 

Bohemia 1006 

Cuba.  U.  S.  1).  A 691 

infestation  with  CEsophagostoma 827 

inoculation 204 

inspection  in  Argentina,  U.  S.  I>.  A....  725 

lead  poisoning,  Ariz 1028 

Limousin,  U.S.  D;A 721 

mange,  control 124,125 

C.  B.  D.  A 199 

notes 805 

Okla in 

prevalence  in  Missouri 404 

Nebraska 123 

treat  inent 826 

N.  Dak 199,204 

okla 104 

normal  temperatures,  Wis 99 

plague.    i.s'<<  Rinderpest.) 

poisoning  by  Cynot iotmt  m  cap»  ns< 926 

raising  in  Saxony 507 

on  the  plains,  Colo 807 

ranges  in  Nevada,  Nev 190 

scale  of  points  for  judging,  l.S.  D.  A..  594 

sickness,  Veld 822 

tick,  Australian  notes .">n 

ticks,  distribution  in  South  Africa ins 

life  history 96 

notes,  Ga 825 

relation  to  African  coast  fever ..  .  72 

trypanosome  disease 713, 1134 

vaccination  against  rabies :ni2 

rinderpest 712 

white,  in  England 564 

Cauliflower  bacterial  disease,  st  in  lies,  Call . .  -4S(I 

disease,  notes fil 

soft  rot,  notes,  Can 477 

Cauliflowers,  seed  product  loll 47 

varieties,  Mont 77:i 


Page. 

Caviar,  analyses 283 

Cecidomyia  destructor.    (See  Hessian  fly.) 

gleditclCix,  notes,  Conn.  State..       989 

nigra,  notes 277 

Cecropia  moth,  notes,  Me 082 

Cedar,  red,  planting  seed,  Okla 377,411 

Celery,  constituents 974 

culture  in  Alaska,  U.  S.  D.  A 141,142 

under  cheese  cloth 564,667 

fertilizer  experiments,  Mass 350 

pithiness,  Md 154 

rot,  notes,  Can 477 

Cellulose,  determination 583 

in  sugar  cane 440 

products,  treatise 744 

treatise 744 

Cement,  Portland,  manufacture 516,614 

resources  01  Alabama tilt 

stat  ist  iCS 702.  862 

Cements,  treatise 72:i 

Cemiostoma  coffeellu  in ,  notes 485 

laburnt  lla,  notes 79ti 

C(  minus  i  <•///  mi  I  us,  notes 990 

Centrifuge,  balance,  description 40:i 

Cephaleuros  mycoidea,  notes 988 

<  'i  i>linltitlit  <  ium  roseum,  notes 1094 

Cerastium  vulgar e,  analyses ni7i 

Ct  ratitis  capitata,  notes 991 

parasites  of 389,1099 

Cercospora  coffeicola,  notes 888 

Hawaii 65 

melonis,  notes 077 

nicotiarue,  notes,  Ohio 887 

Cereal 

diseases,  notes 380,571 

t 1  by  products,  analyses,  Can 1106 

N.V.  Stale  584 

foods,  analyses 183,798 

Mich 77 

digest  ihilil  y ,  (  dun.  Storrs 996 

nutritive  value,  Conn,  storrs 996 

nematode  diseases 985 

Oil  meal,  analyses.  Wis 1003 

rusts,  investigations 786 

notes 62 

propagation 384 

smuts,  notes 62,169,676 

treatment 884 

Cereals- 
analyses 82 

at  Upper  Peninsula  Substation,  Mich  .  .  250 

breeding  experiments 151 

met  bods  of 804 

cull  lire  experiments :sii,8tit 

on  moor  soils 239 

electro-cult  lire 558 

growth  as  affected  by  sail  in  soils 241 

in  America 771 

insects  affecting,  Can 274 

phosphoric  acid  for 455 

potash  fertilizers  for 455 

salt  as  a  fertilizer  for 057 

standards  for 136 

varieties.  Wis 39 

yield  in  relation  lo  weal  her "ill 

( 8t  i  also  specific  kinds.  | 

( 'erebi'o  spinal  meningitis  in  calves 204 
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Cerebrospinal  meningitis  in  horses 514,1029 

treatment 927 

Cerro   Gordo  County,   Iowa,  soil  survey, 

U.  S.  1).  A 1060 

Cestodes,  biology  of 1056 

Cetraria  nivalis,  notes  24 

Cbabazite,    nitrification    of   the   ammonia 

fixed  by,  N.  (' 758 

Chaff,  analyses 82 

as  a  cause  of  bronchitis 102 

Chaitophorus  testudinatus,  notes 1100 

Chains  fly.  notes,  U.  S.  1>.  A 72 

Chalcodermus  xneu     notes    I  .  S.  D.  A 71 

Chaparral  in  northern  California 980 

Charlock.    {Set  Mustard,  wild.) 

Chayote,  culture  in  California 872 

notes 366,  165 

Cheese- 
acid  and  rennet-producing  bacteria  in..  704 

albumen,  Wis. , 93 

American  and  Canadian,  in   England, 

U.S.  D.  A 725 

anaerobic  bacteria  in 705 

analyses,  Wyo 283 

as  affected  by  salt,  Wis 93 

bacteria  in 196,506,597,704 

Wis 93,830 

Brie,  manufacture 95 

Camembert,  manufacture 95 

canning,  Oreg 94 

I      3.  1>.  A 615 

Cheddar,  manufacture 1020 

coating  with  paraffin 197 

Wis 94 

cold-cured,  white  spots  on,  Wis 94 

{ sumption  in  Oreal  Britain 581 

COttage,  ma  n  i  liar  Hire.  !'.  S.   D.  A 307 

ripening,  Wis 93 

curing.    (Se<  Cheese,  ripening.) 

rooms,  construction,  Wis 92 

cooling 198 

stations,  consolidated,  Wis  ... .  92 

discoloration  by  metals 601 

Edam,  swelling  of ' '96 

Kinmenthal.  constituents  in 196 

manufacture 1019 

lime  cultures  for 338 

slime-producing  m  icro- 

organism  in 197 

volatile    alkaloids    in 1014 

factories 

construction  and  equipment,  Mo...  1124 

Mont.  7114 

in  Norway 1()s 

Wisconsin,  Wis 91 

management 198 

factory  companies,  organization,  Mont .  704 

faulty,  causes  of I'111 

flavor  development  in.  Wis 820 

gassy,  cause 1°6 

notes 95 

Crania,  bacteria  in 196 

Gruyere,  manufacture 95 

industry  in  Franche-ComtG 95 

Holland 704 

Wisconsin,  Wis 91,92 
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inoculation  with  gas-producing  organ- 
isms in  brine 1017 

judging 198 

lactic-acid  diplocoecus  in 597 

making,  address  on 95 

experiment  station  at  Lodi.  .  .  95 

experiments.  Wis 92 

from  pasteurized  milk 95,  Tot 

handling  of  sour  milk  in.  Wis. .  93 

hot-iron  test  in.  Wis 93 

notes H19 

treatise 1020 

Norwegian,  manufacture 506 

Port-salut,  manufacture 95 

preparation  from  egg  albumen 1126 

preservation  and  transportation 107 

print.  Wis 93 

quality  as  affected  by  forage  plants,  Wis  820 

red  coloration  in 9 is 

ripening— 

as  affected  by  rennet.  Wis 93 

sugar,  wis —  oo 

experiments 198 

investigations,  Wis 92,93,94,820 

present  status 196 

role  of  bacteria  in 1 126 

C.  S.  ]).  A ooo 

butyric-acid  bacteria  iii lot; 

lactic-acid  bacteria  in 017 

studies 705, 918 

sage,  manufacture.  C.  S.  I).  A 307 

Septmoncel,  manufacture 95 

texture  as  affected  by  acid,  Wis 93 

volatile  fatty  acids  ill 70.". 

Ckeimatobia  boreata,  notes 386 

brumata,  note;, 891 

remedies 185 

Chemical  calculations,  tables  for 130,539 

invest  igations,  miscellaneous,  Wis  19 

laboratories,  description.  Wis.  .  .  .  74a 

laboratory  at  Molkom,  report ....  882 

technology 228 

Chemicals,  effect  on  plant  growth 2.'! 

testing 329 

Chemist  ry 

abstracting  current  literature 643 

agricultural,  progress  in 104S 

analytical  methods 040 

present  condition 620 

progress  in 1048 

uniform  methods. mis 

bibliography  of 540 

Bureau  of,  food  inspection  laboratories.  114.". 

notes 113 

organization,  U.  S.  I).  A 307 

food,  elementary  text-book •".  i7 

treatise 488 

industrial,  present  problems 020 

international  catalogue 74a 

mineral,  manual 638 

pathological,  laboratory  manual r>37 

physical,  in  agriculture 844 

physiological,  laboratory  manual 537 

present  problems 639 

text-books 537, 949, 1048 

yearbook 539 
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Chermes  abietis  picex,  life  history 993 

spp.,  notes,  Colo 1096 

Chernozem,  absorptive  capacity 652 

Cherries- 
blossoming  period,  K.I 47 

chemical  studies 465 

culture  in  Alaska,  U.  S.  D.  A 141 

pots 776 

Steiermark 565 

flower  development.  Wis 49 

pruning  and  training,  Tenn 671 

varieties -571 

Cal 972 

Mich 261,266 

N.H 49 

Nev 1034 

Cherry  bark  beetle,  notes,  U.S.  I).  A 175 

blight,  notes 62 

disease,  description 573 

fruit  fly,  notes,  U.  S.  D.  A 71 

Chestnut  borer,  two-lined,  notes,  U.  S.  D.  A.  175 

diseases,  notes 375 

weevils,  notes,  U.  S.  D.  A 71 

Chestnuts- 
culture  in  Pennsylvania 977 

disappearance  in  France 374 

grafting 371 

in  southern  Maryland,  U.  S.  D.  A 569 

Japanese,  culture 470 

reestablishment  of  forests  in  France 375 

Spanish,  propagation  by  cuttings 162 

varieties,  Mich 261 

Chick-pea,  composition 462 

culture  experiments,  Cal 963 

Chicken  disease  due  to  moldy  corn,  Nebr . .  607 

feed,  analyses 584 

pox,  notes,  Cal 1029 

studies 828 

Chickens- 
artificial  hatching 191 

breeding 297 

brooding  experiments,  R.I 86 

digestion  experiments 585 

feeding  experiments 810 

Can 296 

ground  bone  for 500 

insects  as  food  for 585 

Manson's  eye  worm  of,  U.  S.  D.  A 61 1 

newly-hatched,  sale 1117 

raising 191 

tapeworms  of ,  U.  S.  D.  A fill 

(See  also  Poultry.) 

Chicory,  arsenic  in 489 

blanching 465 

culture  and  drying 659 

Chile  sauce,  analyses,  Conn.  State 895 

Chilocorus  similis,  notes 486 

U.  S.  D.A 70 

Chinch  bug,  false,  notes,  Colo 1096 

notes : 793 

III 793 

U.  S.  D.  A 70 

remedies 889 

Chinese  cabbage,  culture 367 

Chitin,  digestibility 585 

Chlorids,  absorption  by  soils 549 


Page. 

Chlorids,  movement  in  soils 547 

reduction  of  permanganate  by  . . .  537 

Chlorin,  determination  in  urine 1050 

effect  on  germination  of  seeds 984 

loss  in  drainage  water 856 

Chloroform,  effect  on  oxidizing  ferments.. .  1122 

forcing  of  plants 158, 159,664 

treatment  of  soils 858 

Chlorophyll- 
assimilation  by 229 

production  as  affected  by  oxygen 337 

relation  to  coloring  matter  of  blood 290 

Chlorosis  of  fruit  trees,  treatment 273 

plants 62, 172,676,982 

Chocho,  notes 465 

Chocolate,  milk,  identification 284 

varnish,  composition 490 

Chokecherry,  breeding  experiments,  S.  Dak  370 

Cholesterin  acetate  test  for  butter 18 

Cholla,  analyses,  Ariz 1003 

Chops,  analyses 584 

Chorea  in  dogs 105 

Chrysanthemum  rust,  studies 885 

Society  of  America 471 

Chrysanthemums,  injuries  from  manure. . .  472 

manual 10S2 

score  cards 471 

Chrysomphalus  dictyospermi,  notes 279 

minor,  notes.  795 

Chrysomy xa,  notes 384 

Chryxophlycti*  endobiotica,  notes 381 

Chrysops  flavidus,  notes,  U.  S.  I).  A 71 

Churn  and  separator  combined 90 

Columbia  air,  Wis 91 

<  'burning  experiments 917 

Churns,  trials 830 

Chymosin  as  affected  by  electric  light 310 

Cider,  analyses 668 

composition,  U.  S.  D.  A 668 

Va 1080 

vinegar,  chemical  study,  N.  V.  State  .  899 

home-making,  N.  Y.  State  .  9(H) 

Cimbex  fagi,  life  history 992 

Cinnamon,  identification  of  different  kinds.  333 

starch,  studies 1049 

Circulatory  disturbances  in  tuberculosis. . .  712 

Cirrhosis  of  the  liver,  experimental 302 

treatment 97 

Citric  acid,  determination  in  milk 130 

in  milk  as  affected  by  heating. .  193 

Citron  disease  in  Italy 382 

scab,  notes 382 

Citronella,  botanical  description 567 

culture 266,972 

oil,  exports  from  Ceylon 567 

Citrons,  culture 52 

Citrus  fruit  collar  rot,  notes 677 

diseases  in  Cape  Colony 567 

notes 62 

fruits,  culture 52 

Fla 53 

experiments 972 

in  California 167 

Cape  Colony 566 

fertilizer  experiments,  Cal 972 

industry  in  Sicily 156 
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Citrus  fruits,  pi  eve.ntion  of  decay 370 

shipping 370 

{Set  also  Oranges,  Lemons.) 

Cladosporium  fulvum,  notes,  Ohio 77ti 

sicophilum  n.  sp.,  description  987 
Clarke,   Frederic  Henry,  biographical  note, 

U.S.  I".  A 237 

Claudopus  a  id  a  hi  ns,  notes 174 

variabilis,  notes 985 

Claviceps,  inoculation  experiments 98.5 

('lay,  absorpl  ive capacity 052 

determination  in  soils 534 

products,  statistics 762 

soil,  weathering  of  silicates  in 957 

stat  ist  ics 8(12 

water-holding  capacity,  Mich 650 

Clays,  analyses,  Mont 744 

i )  reg 744 

useful  properties,  U.  S.  D.  A 343 

Climate 

at  Arizona  Stat  ion,  Ariz 235 

effect  on  metabolism  in  man 288 

seeds 22 

C.S.I).  A 167 

yield  of  crops 546 

evolution  of 854 

of  Baltimore,  Md 1058 

U.  S.  D.  A 647 

Binghamton,  N.  Y.,  U.S.D.A 25 

Idaho,  r.  S.  D.  A 25 

Korea.  1.  S.  D.  A 26 

Manchuria,  U.  S.  D.  A 26 

Manila,  U.  S.  D.  A 647 

Missouri 447 

Nebraska,  V.  S.  D.  A 149 

Porto  Rico 1057 

Samoa 211 

Siberia,  C.  S.  D.  A 26 

the  Isthmus  of  Panama,  U.  S.  D.  A.  237 

Philippine  Islands .• 24 

United  States,  V.  S.  D.  A 647 

physical  basis,  D.  S.  D.  A 343 

relation  t<>  agriculture 1058 

secular  changes  in,  U.  S.  D.  A 647 

winter,  invariability,  U.  S.  D.  A 237,4411 

Climates.  American,  description,  V.  S.  D.  A.  25 

Climatic  charts  of  Cnited  States,  U.  S.  D.  A.  25 

Climatology,  Investigations 648 

publications,  U.  S.  D.  A 25,647 

(See  also  Meteorology.) 

Cloud  observations  in  Colorado,  U.  S.  P.  A  .  26 

phenomenon  at  Omaha,  U.  S.  I).  A..  954 

Cloudburst  near  Citrus,  Cal.,  U.  S.  D.  A 647 

Clouds,  formation  over  Lake  Michigan, 

I  .  S.  D.  A 25 

movement,  U.  S.  D.  A 647 

velocity,  V.  S.  D.  A  .' 954 

Clothing,  arsenic  in,  U.  S.  D.  A 642 

Clover — 

alsike,  culture,  Mich 251 

from  different  sources 37 

analyses,  Mont 74 1 ,  770 

as  a  cover  crop,  Mich 201 ,  266 

green  manure,  Can 219 

affected  by  sulphates 865 

breeding  experiments 255 
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Clover     Continued. 

breeding  experiments,  R.  I 765 

bur,  culture  and  uses 660 

crimson,  as  a  cover  crop 972 

culture,  S.  C 804 

nitrogen  content,  Del 967 

notes 108 

culture  experiments,  N.  Dak 147 

in  Alaska,  U.  S.  D.  A 142 

on  acid  soils,  H.I 39 

fertilizer  experiments 244,860 

Mass 35(1 

for  pigs,  Wis 82 

germination— 

as  affected  by  electricity,  Mass 335 

temperature 9X3 

tests 660 

green  flowers  due  to  parasites 84S 

hay,  injurious  effects 904 

making,  Me 1138 

hop,  notes 476 

leaf  spot,  notes 379 

meal,  analyses,  Mass 494,904 

Me INS 

pasture  for  pigs,  Oreg 85 

potash  fertilizers  for 40 

red,  from  different  sources 37 

root  system ,  Kans 1066 

tubercle  bacteria  of 231 

rot,  notes 380 

rotation  experiments,  R.I 150 

seed  chalcis  fly,  notes,  U.  S.  D.  A 72 

midge,  notes,  Can 274 

production 1138 

selection,  N.  Y.  State 784 

weed  seeds  in 168 

Mich bis 

selection,  R.I 765 

sickness,  cause 64 

silage,  notes,  Oreg 764 

soil  inoculation  for 765 

varieties,  U.  S.  D.  A 149 

water  requirements 857 

Wis 105 

white,  analyses 1071 

from  different  sources 37 

yield  in  relation  to  color  of  seeds 660 

Club  loot,  notes,  Md 178 

Cnethommpa  pityocampa,  notes 278 

Coal,  analyses,  Mont 744 

tar  dips,  disinfecting  power,  Okla 98 

Cobalt  nitrate,  effect  on  flax 41 

Coccid,  nut-grass,  notes 177 

Coccotrypes  eggersii,  notes 1098 

Cockchafers,  notes 178,791,897 

Cockroaches,  notes,  Conn.  State 989 

Cocoa  butter,  iodin  number 538 

history 266 

manufacture 266 

physiological  effects 393 

products,  methods  of  analysis 227 

shells,  analyses,  Mass 34 

Cocoanut  beetles,  notes 178 

cake  meal,  analyses,  Oreg 802 

diseases  in  I'orto  Rico,  U.  S.  D.  A.  145 

oil,  detection  in  butter 641,947 
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Cocoanut  oil,  detection  in  lard 18 

determination  in  butter...  820,1050 

iodin  number  538 

statistics,  U.  S.  D.  A 615 

Cocoanuts,  culture 266,276 

insects  affecting,  U.  S.  D.  A 145 

statistics,  U.  S.  D.  A G15 

Cocos  nucifera  sugar,  composition 1001 

Codling  moth,  notes 3N(;,.r>77,:.7x,N'.n  ,S92 

Colo 10% 

Md 176 

Mich 892 

N.  II 72 

N.J 483 

remedies 387 ,624, 795 

Del 1101 

Mich 260 

Okla 890 

Utah 75,484 

studies,  Utah 71 

Canurus    cerebralis    in    American    sheep, 

U.  S.  D.  A 1133 

Capopkagus  echinopus,  description 481 

Coffea  n.  spp 97<i 

Coffee- 
analyses 227,282,798 

bean,  analyses... 79 

brown-eyed  disease,  description,  Hawaii       ti"> 

culture 266 ,372 

in  Hawaii,  U.  S.  D.  A 143 

Porto  Rico,  P.  K 372 

V.  S.  I).  A 144 

diseases  in  Java 888 

Porto  Rico,  1".  S.  1).  A 14."> 

notes 382, 185,988 

effect  on  peptic  digestion  282 

examination,  Conn.  Stale 895 

'fungus  diseases  remedies 792 

ground,  examination 689 

insects  affecting 178, 276 

U.  S.  D.  A 14") 

leaf  miner,  notes 485,624 

P.  R 372 

methods  of  analysis 327 

new  varieties  in  Madagascar 976 

physiological  effects 393 

rust  in  Mexico 481 

source  of 265 

substitutes,  analyses 282 

('did  storage  for  apples,  Can 2i;i 

X.  V.  Slate 50,369 

U.  S.  1).  A 156 

eggs 1117 

fruits 372 

wave  of  December  24-29,1904,U'.S.D.A.      97.4 
waves,  American, origin  of, C.  S.  I).  A.  25,237 

Coleophora  laricella,  notes 796 

Coleoptera,  notes 682 

Coleus  da~o,  description 284 

Coli  bacillus.    (See  Bacillus  coli  communis.) 

Colic  iii  horses 206,920,928 

Colletotrichum  falcatum,  notes 3,si 

glctosporioid.es,  notes,  Fla...      573 

gossypii  barbadense  n.  var..      478 

theobromse  n.  sp.,  description      888 

Colloidal  solutions,  studies 339 
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Colloids,  studies 227 

ultramicroscopic  investigations. . .  334 

Colonectria  bahiensis,  notes 172 

flavida,  notes 172 

Colonization,  paper  on ,r>lti 

Color  in  plants,  origin  and  nature  of 540 

scale  for  use  with  Nessler's  reagent. . .  740 

Colorado  College,  notes 109,519,936,1036 

River,  paper  on 516 

Station,  financial  statement 1137 

notes 519,936, 1036 

report  of  director 1137 

Coloring  matter,  detection  in  egg  noodles. .  642 

mustard 846 

in  foods 327 

Colors,  attraction  of  insects  by 73, 175 

i  "lustrum  bodies,  origin  and  significance.. .  Ills 

milk,  analyses 913 

Columbia  River,  notes 1057 

Comarum palustrc .  analyses 1(171 

Combustion,  intraorganic 586 

Complement,  properties 920 

Complements,  bacteriolytic,  as  affected  by 

filtration 1 127 

Compounds,  organic,  heat  of  combustion  . .  641 

Concretes,  treatise 723 

Condiments,  analyses 282,393 

Wyo 283 

methods  of  analysis .'.37 

physiological  effects 393 

Confectioner's  manual 997 

Congo  red,  effect  on  invert  in 23(1 

Conifer  disease,  notes 174 

Conifers,  exotic,  in  Great  Britain 58 

( 'oniothyrium  coffex,  notes 888 

diplodiella,  notes 574,678 

rhododendri,  notes 989 

Connecticut- 
College,  notes 1111.!, 213, r,li,,  |ii.;i, 

State  Station,  financial  statement 106 

notes 109,213,726,936 

StOlTS  Slat  ion.  financial  statement  ....  11134 

notes 213,519,616 

report  of  director 1034 

Valley,  soil  survey,  1'.  S.  D.  A L059 

Conversion  tables  for  fertilizer  and  feeding- 
stuff  analyses 130 

Cookbook,  practical 80 

vegetarian 800 

Cooking  in  institutions,  recipes  for 81 

methods  in  Jamaica 997 

South  German,  manual 997 

Copper- 
acetate,  neutral,  as  a  fungicide 889 

Center  Station,  report,  C   S    DA 141 

determination ^ 333 

in  dilute  solutions 989 

insecticides 328 

fungicides,  indicators  for  testing (179 

nitrate  for  destroying  weeds 168 

sulphate,  antiseptic  value 915 

effect  on  grape  buds 174 

foliage 6S 

plants 133,228,865 

for  i  lest  roving  Weeds IfiS 

treating  water  supplies..  305,546 
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Copra,  statistics,  V   S.  D.  A 615 

Cordyceps  militaris,  notes 682 

Corethrid  larvse,  notes 990 

Corn,  analyses 740,1048 

R     I 714 

Wis 1003 

arid  cob  meal,  analyses 188 

oat  feeds,  analyses,  Mass 494,904 

X    H 1108 

Wis 1003 

on  Is,  ground,  analyses.  Wis 802 

sny  bean  silage,  Me 062 

assimilation  of  organic  substances  by.      952 

billbug,  notes,  111 793 

bran,  analyses 394,584 

Can 1107 

X   .1 394 

bread,  ma  king 81 

breeding,  i     S    D   A 615 

experiments 560,772,864 

Ind 1072 

Wis.   763 

chemist  ry  of 1072 

Chop,  analyses.  Can 1107 

cockle,  efleel  on  pigs 103 

correlal  ive  characters 461 

culture 459 

Mo 1072 

I     S    D    A 138,255 

experiments 35, 255, 356, 864 

A  ht.  Canebrake  .      866 

Can 248,1069 

Ga 765 

X    Dak 147,  148 

V    S    D.  A....   142,151 

Utah 862 

in  Egypt,  IS    DA 307 

fowa 766 

Nebraska,  U   S   D.  A 150 

Porto  Rico,  U   S.  D.  A 144 

effects  of  using  immature  seed.  Wis..       49 

enzym-secre  ting  cells  in  seedlings 441 

examining  and  grading 772 

fertilizer  experiment;..  35,254,547, 1070, 1072 
Ala.  Canebrake      865 

Can 250 

Ga 765 

Mass 350 

Md 138 

Miss 459,862 

Wis 34 

flour,  analyses.  Conn.  State 903 

fodder,  digestibility,  Colo 1108 

Me 1110 

food  value Si 

for  pigs.  Ind 809 

N    II 692 

Wis 86,808 

germination  as  affected  by— 

carbon  bisulpbid 785 

ehlorin 984 

mutilation  of  seeds,  X.  J 476 

naphthalin 1090 

growers'  association  in  Missouri 1072 

growth    as    affected    by    electrioity, 
Mass 335 
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Corn,  importation  into  Norway •. 290 

improvement 1072 

Ind 1071 

insects  affecting 793 

111 793 

irrigation  experiments,  U.  S.  D.  A...  721 

judging,  Iowa 41 

leaf  spot,  notes,  Mass 337 

leaves,  analyses,  R.  1 744 

lime  nitrogen  for 973 

meal,  analyses,  Conn.  State 903 

Mass 494,904 

N.J 394 

Wis 1003 

changes  tine  to  molds,  N.  J 493 

detection  in  bread 439, .539 

digestibility,  Me inn 

milling  products,  analyses 394 

moldy,  as  a  cause  of  disease,  Nebr.. .  571,606 

oil-cake  meal,  analyses 188 

picker  and  husker,  notes 1137 

planter,  tests,  Iowa 40 

plowing  for 356 

pollination 1072 

popping 1000 

preservation 255 

production,  cist.  Wis 763 

in  Austria 518 

Connecticut 106 

protein  content  its  affected  by  soil. 

Wis 764 

relation  to  rainfall,  U.  S.  D.  A 237 

root  aphis,  notes 793 

system,  Kans 1066 

worms,  notes,  U.  S.  D.  A 1097 

rotation  experiments,  R    1 150 

rust,  a?cidial  form 986 

culture  experiments 787 

distribution 622 

score  card  for 1072, 1138 

Ind 1071 

seed  selection,  Ga 765 

Ind 1071 

Iowa 40 

Mo 1072 

Okla 355,411 

testing.  111 865 

selection,  X.  Dak 152 

shrinkage  in  storing,  Iowa 40 

silage,  analyses,  Wis 744 

cost  of  production,  Can 250 

digestibility,  Me 1110 

for  cows,  Md 693 

steamed,  Oreg 764 

smut,  treatment 1138 

soft .  feeding  value,  U.  S.  D.  A 615 

Vit  rieties 35, 558, 1070 

Ala.  Canebrake 866 

Can 248,962, 1069 

Ga 765 

Ind 1072 

Kans 145 

Mich 251 

Miss 459,862 

N.  Dak 147,148 

N.J 775 
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Com,  varieties,  Oreg 47 

S.  Dak - 354 

water  content,  N.  Dak 147 

requirements,  Wis 105 

worm,  notes.  111 '. 793 

yield  in  relation  to  rainfall, IT.  S.  D.  A.       13(5 

Cornstalk  disease,  notes 604 

Cornstalks,  dimensions  as  affected  by  dry- 
ing       l'Hir' 

Correspondence  School  of  Springfield,  Mass.      728 

Corticium  vagum  solani,  notes,  Colo 788 

Corymbomyces  albus  n.   gen    and  sp.,  de- 
scription         88S 

Coryncbiiitt  riti  in  vaccinx,  studies 406 

Coryneum  beyerinckii,  description 573 

Corythuca  marmorata,  notes 386 

Coryza,  contagious,  in  horses 514 

i  reatment '-'7 

Cossus  Ugnvperda,  notes 175 

Cotton— 

an th ramose  in  the  West  Indies 478 

bales,  round 306 

boll  weevil — 

ant,  Gautemalan 576 

I     S    D.  A 176,387 

conference 1043 

cont  rol 278 

U.  S.  D.  A (Mil,  1(13.-. 

in  Texas 278 

Mexican.  Via.  College 387 

in  Texas  and  Louisiana..       176 
insects  resembling.  Tex.  ..       891 

notes 171,.  186,680 

Miss 89J 

U.  S.  D.  A 711,73 

parasite  of 991 

status  of,  (J.  S    I>    A 170 

notes 623,625, 793,991 

Tex 793 

remedies 576 

r    S    DA 575,576,680 

bollworm, control,  U   S   I>  .V 891 

notes 625, 680, 793, 1072 

breeding  experiments 1070 

caterpillar,  notes,  TJ   S.  D   A 7ii,7l' 

consumption   in    the   Southern   Statrs. 

U.  S.  D.  A 152 

culture 152, 276,  967 

U.  S.  D.  A 138,966 

experiments 2.55, 1069, 1070 

Ala   Canebrake 865 

Ga 867 

S.  C 558 

in  Egypt,  V    S.  D.  A 307 

Hawaii,  U.  S.  I).  A 143 

diseases  in  Porto  Rico,  !'   S.  D   A 145 

notes 40,276,680 

fertilizer  experiments 255, 461 

Ala.  Canebrake. .      865 

Ga 867 

Miss 459, 862 

S.  (' 558 

Tex 868 

hull  ashes,  analyses,  Conn    State 658 

Mass 34 

insects  affecting , 41 
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insects  affecting,  U.  S.  D.  A 145 

picking  machine 723 

plant,  structure,  Tex 867 

sea-island,  culture  in  the  United  States.        41 

seed  cake,  analyses 1048 

feeding  value 83 

droppings,  analyses.  Mass 34 

dust,  analyses,  Mass 34 

feed,  analyses 394 

industry,  U.  S.  D.  A 148 

meal,  analyses 188, 246, 394, 584, 740 

Cal 1002 

Can 290 

Conn.  State 658,963 

Mass 34,454,494,903 

Me 188 

N.  H 1108 

N.  J 394 

N.  Y.  State 584 

R.  1 34 

Tex 187 

Wis 1003 

And  hulls,  analyses,  Can 1 107 

effect  on  composition  of  lard .       226 

for  cows,  N.  J 504 

importation  into  Norway.. .      290 
inspection  in  North  Carolina      584 

nitrification,  N.  C 758 

use  as  a  fertilizer 553 

oil,  detection 1051 

selection,  Okla 35.5 

stainer,  notes 276 

statistics 357 

U.  S.  D.  A 356,725 

upland,  culture.  U.  S    D.  A 152 

varieties .'      255 

Ala.  Canebrake 805 

Ala.  College 866 

Ga 866 

Miss 459,862 

Tex 867 

worm,  notes 276, 68(1 

Cottonwood,  propagation  by  cuttings 162 

rustsinvestigationSjU.S.D.A.      274 

Country  Calendar,  new  magazine 940 

Cover  crops  for  orchards 371 

Can 262 

Mich 261,266 

Wis 777 

peaches 778 

notes 731,972 

Cnri/liu  tri<l<  iiliitn.  notes,  C    S.  D.  A 863 

Cow  stables,  hygiene  of 922 

Cowberry,  investigations looi 

Cowpea  diseases  in  Porto  Rico,  U.  S.  D.  A..       145 

hay  curing,  Miss  863 

for  cows,  Md 694 

N.  J 298,503 

pod  weevil,  notes,  U.  S.  D.  A 71 

silage  for  cows,  Md 1>94 

c  nw  peas  as  a  cover  crop,  Mich 2H6 

breeding  experiments 772 

culture 459,967 

Md 693 

Mich , 251 
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Cowpeas,  culture,  S.  C 864 

experiments,  Miss 459 

in  Nebraska,  U.  S.  D.  A  .      150 
Porto  Rico,  U.  S.  D.  A .       143 

insects  affecting,  U.  S.  D.  A 14.5 

nil  rale  of  soda  for,  N.  J 502 

root  system,  Kans 1066 

utilization  of  atmospheric  nitro- 

gen  by,  X.  J 1063 

varieties.  Kans 145 

Miss 459,863 

X   .1  501 

Va  357 

Wis 39 

Cowpox,  lymph,  transmission  of   tubercu- 
losis by 924 

prevalence  in  Pennsylvania 507 

Cows,  as  affected  by  changing  milkers,  Wis.       88 

bacterial  flora  of  genital  canal 1026 

breeds  in  Carinthia 698 

brewers'  grains  for,  Mass 87 

Brown  Swiss,  records 698 

butler  tests 598,1124 

calculating    weight    from    measure- 
ments       1012 

care  and  management 198,1132 

carrots  for 504,591 

digestion  experiments 1004 

distillers'  grains  for,  Mass 87 

feeding 95, 107 

Can 299,300 

111 299 

experiments 504, 585, 908, 

909,912,1010,1113,1117 

Kans 811 

Mass 87,495 

Md 693 

Me 695 

N.  J 298,503,504 

X    Y.  Cornell  ...       695 

Oreg 803,814 

Term 694 

in  Norway 590 

standards  for 1011 

fodders  for.  Va 401 

forage  crops  for,  X.  J 502 

income  from.  Kans 810 

injury  by  fish 342 

lead  poisoning 100, 101 

malt  sprouts  for,  Mass 87 

management .  Kans 810 

milking  by  electricity 593 

trials 593,1118 

molasses  for 690 

nutritive  ratio  for 1011 

oil  cakes  for 1010 

protection  from  flies,  Conn.  Storrs. . .      814 

Kans 811 

Oreg S14 

Wis 88 

protein  requirements 912 

Conn.  Storrs.. .      911 

U.  S.  D.  A 307 

rations  for 912 

Conn.  Storrs 911 

Wis 88 
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Cows,  records.     (See  Dairy  herd  records.) 

scale  of  points  forjudging.  U.  S.  D.  A.  594 

selection 95 

Can 300 

silage  for,  X.  J 502 

Oreg 814,815 

v.  grain  for,  Ohio 811 

skim  milk  for,  Conn.  Storrs 1011 

soiling,  O  reg 803 

crops  for,  Kans 811 

Mich 1114 

N.J 501 

v.  pasture  for,  Md 694 

sorghum  hay  for 1117 

soy-bean  silage  for,  Wis 812 

spaying 203 

stabling  at  night  in  autumn 592 

testing,  Md 593 

on  farms,  Wis 88 

tests 1118 

Conn.  Storrs 1012 

Wis 88,813 

at  St.  Louis  Exposition 1119 

of  breeds 594 

tuberculous,  history  of,  Wis 99 

tubercle  bacilli  in  milk.  608 

types,  Conn.  Storrs 88 

Wis 813 

variations  in  weight,  Wis 814 

yield  as  affected  by  temperature, Wis.  813 

Coyotes,  economic  relations,  U.  S.  D.  A 1055 

Crab  apples,  analyses,  Va 368 

varieties,  Mich 261 

Mont 773 

Crabs,  land,  destruction 797 

Crambe  tataria,  culture 155 

Cranberries,  culture  in  Alaska,  U.  S.  DA.  141 

New  Jersey 267 

investigations,  Wis 778, 975 

Cranberry  bog,  establishment 469 

rot ,  remedies 481 

scald ,  no tes ,  Wis 779 

Crane  flies,  remedies 76 

fly  larvae,  remedies 177 

Craven  area,  North  Carolina,  soil  survey, 

U.  S.  D.  A 1059 

Cream — 

alkali  test  for,  Ind 1 124 

analyses,  Conn.  "State 895 

and  milk,  payment  for  at  factories,  Wis.  90 

fat  content  in  relation  to  yield  of  butter.  89 

food  value 183 

grading,  Ind 1124 

V.  S.  D.  A 195 

homogenization 1017 

management 95, 198 

U.  S.  D.  A 194 

of  tartar,  analyses,  Conn.  State 895 

pasteurization 701 

Can 300 

Wis 90,92 

pasteurized,  restoring  consistency 598 

Wis .  90 

production  and  sale,  Md 703 

ripening 95 

separator  and  churn,  combined 90 
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Cream— Continued. 

separatopjlnvestigations,  U.  S.  D.  A  .  194,300 

tests 403,830 

Wis 91 

sour,  pasteurization,  Wis 92 

specific  gravity  in  relation  to  yield  of 

butter 89 

standardizing 915 

test  bottle,  modification.  Wis 91 

testing 639,640 

Can 300 

Kails Ml 

Babcock  method,  U    S    D    A. ..  91 
Creameries- 
calculating  dividends  at,  Wis 'Hi 

construction  and  equipment,  Can 300 

Mo 1124 

Mont 704 

cooperative,  in  Ireland 1119 

in  Norway 108 

Wisconsin.  Wis 91 

management 198 

waste  waters  from 194 

Creamery  companies,  organization,  Mont..  704 

feed,  analyses,  It.  1 34 

Creeps  in  cattle 124 

Creosote  bush,  notes,  U.  S.  D.  A 863 

Cresol,  disinfecting  power 98 

Cress,  culture  in  Alaska,  U.  S.  D.  A ill 

Cricket,  western,  remedies,  Nev 177 

Crickets,  outbreaks,  Idaho 70 

Crimson  clover.     (See  Clover,  crimson  ) 

Crop  production,  factors  in.  Ill 1061 

in  relation  t < >  weather....  545 

reports,  U.  S.  I).  A 21 1 ,  615,  725, 1035 

in  Berar , 971 

Central  Provinces 071 

Great  Britain 307 

Hawaii.  U    S    l>    A (its 

Ireland 306,307 

Nebraska,  I'    S.   I).  A 119 

the  Punjab 971 

rotations.     (See  Kot.it  ion  ) 

Crops  in  Arizona,  U.  S    D.  A 047 

Europe .144 

Ontario,  Can 1066 

protein  content  as  affected  by  soils. 

Wis us 

yield  as  affected  by  climate 546 

soil  management.  546 

Crotons,  culture 266 

Croup  in  cows 926 

Crow  Creek  flood  of  May  20,  1904,  U.  S.  D.  A  237 

Crown  gall,  notes,  Md 171 

Oreg 7<i7 

Va 577 

Wis 792 

Crows,  protection  of  seed  from 854 

Crucible  cooler 1049 

Crude  fiber,  preparation 227 

Crusta  labia  lis  in  sheep 123 

Cryoscopy  of  milk 130,947, 1121 

Cuba  Central  Experiment  Station,  notes. ..  309 

Cuckoos,  feeding  habits 854 

Cucumber  beetle,  striped,  remedies,  K    1 . ..  77 

W.  Va.  75 
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Cucumber, downy  mildew,  notes 987 

mold,  notes 077 

Cucumbers,  breeding  experiments,  N.  J 464 

cross  pollina  tion 229 

culture 667 

experiments,  S.  C 558 

in  Porto  Rico,  U.S.D.A.  144 

fertilizer  experiments,  Mass  ...  350 

varieties,  Mont 77.1 

dree; 47 

Cucurbit  downy  mildew,  notes 987 

seed  oil,  analyses 1002 

Cucurbita  maxima,  germination  of  seeds 1054 

Cucurbits,  cross  pollination 229 
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consumption  in  the  Tropics 79,999 

determination — 

apparatus  for 129,830 

in  butter 440,640,947 

buttermilk 505 

19,332,440,641 

condensed  milk,  Wis 90 

cream 639,640 

Babcock    method,    I*.    S. 

D.  A 91 

feeding  stuffs 332 

meal  products 537 

milk 130, 102,440,505, 

506,639,640,742,845,947,1050 

Wis 90 

skim  milk 505,640 

effect  nn  excretion  of  ammonia 333 

examination   by  Zeiss-Wollny  refrae- 

tometer 537 

extraction  with  carbon  tetrachloride     1050 

formation  from  carbohydrates 495 

proteids 583 

globules  in  milk 192,403,505,1013 

Conn.  Storrs 806 

Wis 91 

in  flour,  studies 639 

Spoiled,  det  eel  ion  ill  foods 332 

Fats,  animal,  glycerids  in 332 

culinary,  methods  of  analysis 332 

halogen,  absorption 130 

leu  i  indenization 597 

iodin  numbers 538 

methods  of  analysis 228,327, 1050 

reserve,  in  trees 982 

synthetic  preparation 641 
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Fats,  titer  test,  U.  S.  D.  A 845 

viscosity 641 

Fatty  acids,  separation 332 

Faucet  for  liquid-manure  tanks,  notes 830 

Feces,  composition  and  fuel  value 584 

examination 394 

heat  of  combustion 289 

of  infants,  calcium  content 393 

Feed  mills  trials 209,830 

Feeding  experiments.  (See  Cows,  Pigs,  etc.) 

standards,  comparison 1011 

Feeding  stuffs— 

analyses..  82,182,188,290,394,584,642,802,1048 

condiment  a  1,  analyses,  Pa 1108 

value 83 

digestibility 83,802,904 

fertilizing  value 802,918,961 

fiber  and  carbohydrates  in.  Mo 130 

grinding,  Wis 106 

handbook 290 

in  Cuba 398 

inspection— 

and  analyses,  Cal 1002 

Can 290,ll0ii 

Conn.  State 82,903 

Iowa 805 

Mass 404,494,903 

Me 188 

N.  Dak 188 

N.  H 107,  mix 

N.J 394,493 

N.  Y.  State 584 

Oreg 802 

R.I 34 

Wis 81,82,802,813,1003 

in  Maryland 188 

North  Carolina 584 

Pennsylvania 394 

law,  N.  Y.  State 584 

Wis 8 1 , 82, 802, 1003 

in  Great  Britain 961 

North  Carolina 584 

Switzerland 494 

laws 615 

uniform 429 

microscopic  examination 642,851,1004 

nutritive  value 1006 

phosphorus  compounds  in,  N.  Y.  State.        18 

poisoning  of  pigs  by 103 

proprietary,  analyses 188,394,584 

Can 1106 

Conn.  State 903 

Me 188 

N.J 394 

N.  Y.  State 584 

Pa 1108 

Wis 1003 

sale  in  Saxony 97 

recent  investigations,  U.  S.  D.  A 188 

terminology  of  constituents 291 

valuation 130, 802 

(See  also  specific  kinds.) 
Feeds.     (See  Feeding  stuffs.) 

Feldspar,  fertilizing  value 30,40 

Fences,  jackal-proof 543 

Fennel,  effect  on  digestion 83 
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Fennel,  effect  on  milk  secretion 697,1118 

Fenugreek,  culture  experiments,  Cal 963 

effect  on  digestion 83 

milk  secretion 1118 

Ferment,  glycolytic,  in  muscles 999 

Fermentation  in  canned  peas,  N".  V.  State  .        79 

studies,  Cal 445 

Fermentations  in  canning  industry,  Wis...        80 
Ferments  causing  deterioration  of  wines —      230 

in  honey 900 

milk' 1123 

Wis 90,93 

stomach  of  the  pig 1116,1117 

inorganic,  as  affected  by  certain 

poisons 339 

oxidizing,    as   affected    by   alde- 
hydes      1121 

(See  also  Enzyms.) 

Ferns,  insects  affecting 72 

Fertilizer — 

experiments — 

cooperative,  in  Carinthia 761 

Denmark 244 

Sweden 242 

in  Canada 31 

methods  of  conducting 31,859 

Oreg 31 

on  moor  soils 239 

(See  also  special  crops,  i 

industry,  development 761,961 

in  the  South 658 

law,  Cal 245 

Mo 34 

N.  Dak 140 

N.H 34 

Wis 34, 762,961 

in  Great  Britain 961 

laws,  uniform 429 

legislation 329,615 

Rendsburg  feca  1 "58 

requirements,  determination 552,858 

Fertilizers — 

analyses   140,227,242,245,246, 

290,556,557,642,756,851,961,1048,1065 

dictionary 556 

disease-infected,  treatment 553 

effect  in  drought 761 

on  pine  and  spruce  plantings 56 

sex  of  dioecious  plants 228 

home-mixing 456 

Me 657 

humus 244 

inspection — 

and  analyses,  Cal 245,861 

Conn.  State 657 

Mass 34,349,454,861 

Me 349 

Mich 154 

Miss 518,861 

Mo 34 

N.  Dak 140 

N.  II 34,1065 

N..J 454,556,761 

N.  Y.  State 453,556 

Oreg. 744 

R.I 34,349,556 
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Fertilizers — Continued, 
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and  analyses.  S.  C 1  tO,  •".•"■7, 862 

Vt 215 

W.Va...'. 245 

Wis 34,82,744,762,961 

in  Canada 557 

Florida 131,110 

Italy 1035 

Kansas 140 

Maryland 245, 961 

North  Carolina 140,246 

Ohio 1065 

Pennsylvania 556, 961 

Knosel,  valuation 761 

methods  of  analysis 843 

application 30,33, 1064 

mixing 654 

nitrification 758 

N.  C 757 

nitrogenous.     (See  Nitrogenous  fertili- 
zers.) 
phosphatic.     (See  Phosphates.) 
potash.     (Set  Potash.) 

residua  I  effed 243,244 

sampling.  Mass 34 

use 140, 658, 759, 1072 

Oreg 31 

as  indicated  by  soil  analysis 756 

(See  also  spt  ciflc  matt  rials,  i 

Festuca  arundinaceu .  notes 1072 

pratensis  stems,  dimensions  as  af- 
fected by  drying 1065 

Fever,  swamp,  in  horses,  studies 604 

Fiber  in  feeding  st  nil's,  studies,  Mo 130 

food 999 

plants  in  Porto  Rico,  U.  S.  I).  A 144 

the  Philippine  Islands 38 

notes,  U.  S.  D.  A 152 

Fibers,  text ile,  treatise 720 

Fibrin  in  wheat  gluten 581 

Ficus  fruits,  composition 491 

Field- 
cress,  notes 476 

crops  as  affected  by  irrigation,  U.S.D.A.      615 

culture  in  Alaska,  U.S.D.A 141 

growing  periods  in  Norway 458 

relation  to  weather,  Ariz 235 

water  requirements,  Wis 105 

(See  also  special  crops.) 
experiments,  methods  of  conducting. .  558, 658 

mice,  destruction 275 

peas.     (See  Peas.) 

Fig  diseases,  new 987 

Indian,  feeding  value 494 

insects,  importation 623 

notes 890 

Figs,  culture  in  Algeria  and  Tunis 975 

pots 776 

dried,  analyses,  Cal 949 

varieties,  Cal 972 

Filberts,  varieties,  Mich 261 

Filtration,  effect  on   bacteriolytic  comple- 
ments       1127 

Finger-and-toe  disease,  notes 353 

treatment 456 
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Fir,  planting  in  Rhone  Valley 163 

seed  collecting 474 

Fire  blight,  notes 72 

Can 477 

Fish,  acid,  analyses,  R.  1 34 

analyses,  Mass 494,904 

ic  in 489 

as  a  cause  of  injury  to  cows 342 

affected  by  sawdust  in  streams 341 

composition 283 

dry  ground,  analyses,  Conn.  State 658 

Mass 34,454 

hatcheries,  work  at,  in  Maine 853 

nitrification,  X.  C 758 

preservation 81 

roe,  food  products  from 283 

Fistulous  withers,  treatment 206, 827 

Flammula  sapineus,  notes 174 

Flax,  culture 462 

Kans 145 

Mich 251 

e  \  |  leriments 864 

Can 249 

S.C 558 

in  Alaska,  U.  S.  D.  A 141,142 

I  telgium  and  Holland 358 

fertilizer  experiments 255,357, 560 

tor  pigs,  S.  Dak 1115 

growth  as  affected  by  cobalt  nitrate. .  41 

manganese  salts  41 

handling 357 

harvesting 255 

notes,  Can 1068 

root  system,  Kans 1066 

shive,  analyses,  X.  Dak 188 

varieties 357 

Can 249 

X.  Dak 147 

wax,  composition  and  properties 256 

wilt,  notes.  X.  Dak 131 

Flaxseed  industry,  U.  S.  D.  A 148 

light  and  dark  colored,  Minn 1072 

il  analyses,  Me 188 

Fleas.  American,  monograph 487 

parasitic  on  rats  and  mice 301 

Flies,  black,  remedies,  X.  II 683 

U.S.D.  A 70 

common,  notes 1101 

mealy-winged,  in  California 485 

on  ostriches 1101 

protection  of  animals  from 606 

cows  from,  Wis 88 

remedies,  Conn.  Storrs 814 

Kans 811 

Oreg 814 

white,  notes,  X.  II 72 

Ohio 776 

remedies,  Wis 775 

Flood  and  cyclonic  depression  in  Jamaica, 

I  .  S.  D.  A 237 

crest  stages  for  Cairo,  111.,  forecasting  1057 

(row  Creek,  of  May  20, 1904,  U.S.D. A.  237 
damaged   lands,   reclamation,   U.   S. 

I).  A 307 

South  Canadian  River,  U.  S.  D.  A 648 

Floods  in  the  Mississippi  watershed,  -U.  S. 

D.  A 27 
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Floods  in  the  Southwest,  U.  S.  D.  A 647 

United  States  in  1903 447 

Kansas  River,  control 782 

Floor  maggots  of  the  Kongo  region 278 

Flora  of  the  Philippine  Islands 132 

Florida  Station,  notes 109, 213, 936, 1036, 1139 

University,  notes 109, 213, 936, 1 139 

Flour,  acidity 282, 1102 

analyses,  Me 188 

Mont 744,770 

baking  quality  as  affected  by  ozone. .  1 102 

tests 1102 

beetles,  notes 990 

bleaching,  Alsop  process 799 

fat  and  acids  in 639 

gluten,  standard  for 392 

low-grade,  analyses,  Can 1107 

moth,  Mediterranean 889 

phosphorus  content 392 

preservation 581 1 

proteids  of 1000 

red-dog,  analyses 188, 584 

Me 188 

Wis 1003 

Flower  bulbs,  culture  in  Illinois 269 

Porto  Rico,  U.  S. 

D.  A 144 

Flowers,  color  as  affected  by  different  sub- 
stances, R.I 47 

culture  in  school  gardens 269 

development,  Wis 49 

handbook 781 

injuries  from  barnyard  manure.. .  471 

marketing  in  France 974 

varieties,  Can 261 

Flukeworms  in  sheep 513 

Fluorescent  light,  effect  on  tubercle  bacilli.  923 

Fluorin  compounds,  effect  on  plant  growth.  20 

determination  in  wine  and  beer 1052 

Fodders,  analyses,  Can 290, 1107 

Wis 81 

as  affected  by  molds 442 

Fog  formation,  new  theory,  U.  S.  D.  A. . . .  647 

measurement  and  utilization,  U.  S.  D.  A.  237 

Fogs,  forecasting 1057 

Foliage  as  affected  by  inorganic  salts 19 

Food  adulteration 621 

detection 845 

book,  Swiss 1104 

chemistry,  precipitin  method 845 

consumption  in  Great  Britain 283 

control  in  Italy 1035 

digestibility  as  affected  by — 

calcium  carbonate 494 

preservatives,  U.  S.  D.  A 182,284 

effect  on— 

children 290 

composition  of  milk..  696,  698,  815,  913, 
1009,1010,1117,1118 

Mass 402 

N.Y.Cornell  695 

length  of  intestines 1005 

milk  production,  Wis 911 

respiratory  combustion 1106 

functions  and  uses  of,  U.  S.  D.  A 689 

heat  of  combustion 289 
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E  ood, hygiene  of "SM 

in  spection 

and  analysis,  treat  is:> 488 

in  Connecticut.  Conn.  State 895 

North  Carolina 798 

North  Dakota.  N.  Dak 182,896 

Pennsylvania 393, 188 

Victoria 188 

Wyoming,  Wyo 283 

laws  in  the  United  States 689 

officials  charged   with   enforce- 
ment, I  .  S.  I).  A 391 

legislation 95 

U.  S.  D.  A 182,798 

of  laborers  in  the  Tropics 391 

plant,  new.  from  Africa 284 

preparation 283 

in  institutions 901 

preservatives,  effect  on  digestion  and 

health,  U.  S.  D.  A 684 

production  in  Australia 411 

] )i( iducts,  arsenic  in 489 

canned,   preservatives  and 

tin  in,  Mo 18-1 

imported,    Lai  eling     I  .    s. 

D.  \ 

in  Jamaica 997 

new,  description 283 

suggestions   to   importers, 

U.  S.  D.  A 390 

requirements 185,685 

in  dilTerent  climates.  .  .  80,998 
health  and  disease  ...       80 

of  infants 290 

standards 329 

U.S.D.  A 391,894 

sterilized,  effects  of 582 

units  in  Denmark 911,1011 

Norway 591 

aotes 802 

Foods,  analyses 79,131, 182,282,393 

calcium  and  iron  in 79 

coloring  matters  in 

fiber  and  iron  in 999 

handbook 392 

infant .  analyses,  CaJ 1002 

literature  in  1903 999 

manual 997 

methods  of  analysis 327,537,845 

microscopic  examination 642,851 

preservation 182 

with  formaldehyde..    .     1 103 

preservatives  m,  X.  Dak 896 

prices 688 

in  the  United  States 689 

spoiling  of 581 

Storage  in  Jamaica 799 

sulphurous  acid  in 900 

synthetic  preparation 1 103 

treatises 491,581,901 

vegetable,  composition 1000 

Foot-and-mouth  disease 

notes 202,605,925 

I'.  S.  D.  A 718 

origin  in  Japan 300 

prevalence  in  Franc"    604 
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id-mouth  disease    Continued. 

prevalence  in  Japan 123 

studies in.; 

transmission  by  milk 702 

treatment 202, 707 

Foot-rot  of  sheep,  description,  1'.  S.  I".  A..  713 
Foi  age- 
conditions  in  Hawaii,  U.  S.  I  >.  A 143 

Nevada.  Xev 190 

crops,  analyses S'_'.s:>| 

at     Upper     Peninsula     Station, 

Mich 250 

breeding  experiments,  Wis 763 

classification,  U.  S.  D.  A 149 

culture 351,970 

Cans llti 

N.  Dak 14S 

Nebr 150 

S.  C Si',4 

U.  S.  D.  A its 

experiments 864 

Cal 963,964 

lan 249,1069 

S.  C 558 

Utah 862 

Wyo..  Mil 

in  Alaska,  U.  S.  D.  A 111 

Porto  Rico,  U.S.  D.  A.  ill 

clfect  on  quality  of  cheese,  Wis. .  820 

fertilizer  experiments 'J.">I 

for  cows,  N .  J 502 

pigs,  Mich Ill  I 

in  Arizona.  U.  S.  D.  A 863 

Iceland,  analyses 1071 

mixed  culture 36 

notes 1 17 

Miss 459 

Mont 763 

Utah 151 

relation  to  weather,  Ariz. 235 

seed  tests 785 

varieties 35, 255 

Ariz. 950 

Wis 39 

Wyo 864 

(See  also  special  crops.) 

poisoning  in  horses 507 

notes 123 

Forest- 
as  a  source  of  forage 802 

belts,  notes,  Can 270 

chemistry  of 59 

communal,  of  Zurich 57(1 

conditions  in— 

Iowa 58 

Lincoln  F'orest  Reserve 1084 

Little    Belt   Mountains    Forest    Re- 
serve    1 1  is  ( 

Michigan 164 

New  Hampshire,  U.  S.  D.  A 979 

Wisconsin 474 

Yellowstone  Reserve 980 

Congress,  American,  meeting 419,627 

experimental,  in  Minnesota 474 

fires  in  1901 ssl 

Canada 473 
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fires  in  Maine 473 

Minnesota 164 

Montana 473 

aber,  1819,  r.  S,  D.  A 25 

Oregon 473 

Washington 473 

la  W  in  New  York 164 

notes 982 

inserts 184 

exhibit,  U.  S.  J).  A 175 

notes 1100 

planting  in  California 879,1084 

Kansas it:; 

li.  A 568 

selection  of  trees  for 981 

policy  (or  Massachusetts 56 

products 

cooperative    investigations,     l*.     S. 

D.  A 270 

imports  and  exports,  1  .  S.D.  A.  1034,1035 

in  Ohio 365 

reserve  in  Michigan 57 

Minnesota 979 

Pennsylvania 878 

Porto  Rico,  CT.  S.  I>.  A 878 

Tikes  Peak 57 

reserves 017 

in  Arizona 374,376 

the  United  states 672,878 

policy  of  the  Government 163 

value 56 

trees  for  South  Africa 1086 

notes  on 58 

role  ..f  Mycorrhiza  in  nutrition  of.  646 

see, I  collecting 471 

zoology  in  Germany 232 

Forestry 

addi                 -    n.  A 978 

American,  advancement  in 56 

and  irrigation 516 

I  of 

>  i'iv.  investigations, U.S. D. A.  270 

exhibit  at  St.  Louis,  C.  S.  1>.  A 270 

cooperative  experiments  in 58 

course  in  Michigan  Agricultural  College.  474 

dictionary 672 

exhibit  at  St.  Louis,  U.  S.  D.  A 374 

Philippine,  at  St.  Louis 783 

first  principles 1138 

in  Algeria  and  Tunis 722 

Bombay  Presidency 569 

British  India 879 

California 1084 

Canada : 672 

Connecticut,  Conn.  State 568 

_' 375 

India 58,59 

India  na 1083 

Ireland 376 

ii 375 

lava 166,674 

Kansas 782 

M  ichiga  n 1085 

Minnesota 164 

Mississippi 447 


Page. 
F<  irestry— Continued. 

in  New  South  Wales 376,  880 

Pennsylvania 17.'.  569,  879 

South  Australia 880 

Switzerland 164 

the  Philippine  Islands 58,165,  hid 

Transvaal 673,  1086 

Victoria 7s2 

investigations,  Ohio 1083 

lectures  on 617 

legislation 376 

in  California 879 

New  York 164 

Ohio 164 

manual .V, 

methods  of  the  Bureau  of  Forestry. . ..  162 

notes  on 162 

popular  bulletin.  X.  II 56 

school  in  Wales 216 

substations,  work.  Cal 979 

treatise 1083 

Yale  Summer  School 475 

Forests — 

determination  of  volume 982 

effect  on  rainfall 751 

water  level 672 

supply 781 

in  Australia 47.3 

Canada 672 

Natal 59 

Texas.  U.  S.  D.  A 373 

the  Hawaiian  Islands 165 

C.  S.  D.  A ::74 

North  Ural 653 

Philippine  Islands 617 

indirect  influences 473 

management,  N.  II 56 

natural  extension  in  Kansas 57 

of  Edwards  Plateau,  Texas.  U.  S.  D.  A  .  375 

preservation 027 

relation  to  flow  of  streams 1084 

U.  S.  D.  A. .  163 

population 473 

role  of  light  in 672 

thinning 163, 472, 672 

Formaldehyde- 
antiseptic  value 915 

apparatus  for  gas  production 98 

as  a  food  preservative 1 103 

milk  preservative 1121 

an  insecticide 179 

detection  in  milk 742, 1051 

determination 329, 1051 

effect  on  digestive  enzyms,  U.  S.  D.  A..  685 

germination  of  oats,  Wis 64 

growth  of  oats,  Wis 64 

milk 595, 818, 1050 

oxidizing  ferments 1121 

rennet 818 

respiration  of  plants 849 

in  air 238 

combustion  products 442 

milk,  studies 699 

Formalin,  adulteration,  N.  Dak 131 

analyses,  Can 281 

N.Dak 131 
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Fort  Payne   area,   Alabama,   soil  survey, 

U.  S.  D.  A 1059 

Valley  area,  Georgia,  soil  survey,  U.  S. 

D.  A 1059 

Foul  brood  of  bees 77, 487 

Can 275 

Fouquieria    splendens,    transpiration    and 

stomatal  action 619 

Fowl  cholera,  control 122 

investigations,  Cal 104 

notes 612 

Cal 1029 

organisms,  passage  through 

filters 206 

relation  to  swine  plague. . .  103, 104 

serum  treatment 200, 1031 

plague,  new 929 

tick,  notes 796 

Fowls,  diseases  of 612 

exudative  typhoid  in 717 

ground  bone  for 500 

hybrids 292 

phosphorus  poisoning 104 

Foxgloves,  culture 978 

Foxtail,  notes 747 

Fraxinus  sambucijolia,  notes 880 

Freight  lines,  fast,  in  the  United  States, 

U.  S.  1).  A 615 

French  weed,  notes,  N.  Dak 883 

Freshets  in  James  River  watershed,  U.  S. 

D.  A 25 

Frit  fly,  remedies 889 

Frost  and  plants 649 

temperature,  irregularities  in.  . .  1057 

effect  on  fruits.  Wis 49 

in  relation  to  fertility  of  soil 447 

injuries  in  the  Tropics 985 

predictor,  description 955 

prevention 136 

U.  S.  I).  A 237 

by  smoke 343 

protection  of  oranges  from 876 

Frosts,  night,  in  Sweden 751 

Fruit  brown  rot,  notes 62,987 

buds,  development,  Wis 49 

diseases,  handbook,  Mich 67 

evaporator,  U.  S.  1).  A 307 

fly,  notes 676, 991 

parasites  of 389, 1099 

for  stock,  U.  S.  D.  A 307 

fungus  diseases,  Mich 385 

bouse,  fumigation 624 

industry  in  California 1078 

Steiermark 565 

juices,  analyses 800 

maggot,  notes 892 

products,  composition,  U.  S.  I).  A...  669 

sulphurous  acid  in 289 

sirups,  analyses 800 

trade,  statistics 1078 

tree  bark-beetle,  notes,  Md 176 

U.  S.  D.  A...  70 

chlorosis,  treatment. 273 

root  rot,  notes 61 

Fruits — 

aeration  of  soils  for 370,371 
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American,  foreign  markets  for 614, 1078 

inspection  at  Hamburg 682 

analyses 800 

bleaching 328 

boric  acid  in 440 

budding 566 

California,  marketing  in  Europe 1079 

canned,  preparation,  U.  S.  D.  A 392 

preservatives  and  tin  in,  Mo. . .  184 

canning  and  evaporating 780 

chemistry  of 465 

cold  storage  for 372 

culture 671 

Mo.  Fruit 1078 

N.  H 49 

commercial  side 107 

in  Alaska,  U.  S.  D.  A 141 

America 49 

Bohemia 1078 

Channel  Islands 49 

France 49 

Great  B  ritain 49 

I  reland 464 

New  South  Wales 667 

pots 776 

Scotland 1078 

Tasmania 465 

treatise 1078 

dried,  sodium  sulphite  in,  N.  Dak 897 

sulphurous  acid  in 900 

drying,  Oreg 779 

evaporation  from  trees,  Wis 776 

grafting 671 

growth  as  affected  by  copper  sulphate  .  133 
import  duties  in  foreign  countries,  U.  S. 

DA 53 

imports  and  exports,  U.  S.  D.  A 264 

improvement  by  bud  selection 265 

in  the  Philippine  Islands 38 

injury  by  bees 487 

birds,  Ky 1098 

frost,  Mont 773 

insects,  Ky 1098 

insects  affecting,  Md 175 

Mich 385 

collected  from  flowers 625 

irrigation,  U.  S.  D.  A 930 

marketing  in  France 974 

mulching,  U.  S.  D.  A 307 

new,  descriptions,  U.  S.  D.  A 156 

orchard,  culture,  N.  H 49 

fertilizer  experiments 974 

fertilizers  for 371 

production  in  Ohio 365 

Pennsylvania  . .  371 

pruning • 371 

shipment  to  New  Zealand  ....  565 

thinning 371 ,  466 

varieties,  Mich 260 

N.  J 464 

r .  S.  D.  A 566 

packing  and  shipping,  ( 'a 1 972 

preservation 670 

pruning 49 

relation  to  weather,  A riz 235 
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Fruits— Continued. 

root  pruning 466 

Russian,  analyses 1001 

salt  as  a  fertilizer  for 349 

seedling  varieties 265 

shipping  experiment 876 

experiments,  Can 1079 

small,  fertilizer  experiments,  N.  J 463 

irrigation  experiments,  N.  J 463 

U.S.D.A.  721 

notes 53 

Wis 49 

production  in  Erie  County,  Pa. .  371 

Ohio 365 

Pennsylvania 371 

varieties,  Mich 260, 266 

U.  S.  D.  A 566 

tropical,  composition,  U  S.  D.  A 669 

notes 542 

varieties 49 

Can 261 

Mich 261 

Miss 464 

X    II 49 

Okla 411 

winterkilling 973 

prevention,  Wis 778 

Fuehsin.  effect  on  invert  in 230 

Fuel,  prices  in  the  United  States 689 

testing  plant 614 

Fulgoridae,  catalogue 389 

Fumaao  salicina,  notes 171 

Fumigation  of  orchards 891 

Cal 77 

tints,  notes 890 

with  hydrocyanic-acid  gas. .  .  .  624, 
795,995 

Functional  capacity  "f  plants 22 

Fungi  and  bacteria,  symbiosis 852 

as  related  to  weather,  N  J 442 

assimilation  of  nitrogen  by 541 

da  iry .  notes 618 

edit ilc,  notes 24,264 

ferments  in 340 

inoculation    experiments  with    ani- 
mals    301 

origin  of  parasitism  in 169 

parasitic,  notes 275 

pathogenic,  bibliography 406 

treatise 601 

phosphorescent,  studies 747 

resistance  to  drying 985 

rust .  heteroscious 63 

wood-destroying,  notes 174,618 

Fungicides 

adhesiveness 68 

analyses,  Can 281 

control  in  Italy 1035 

Copper,  indicators  for  testing 679 

cumulative  effecl 730 

methods  of  analysis 328 

preparation  and  use 72,  175,792, 1094 

Fla 894 

Mass 178 

Mich 67,281 

Okla 890 


Page. 
Fungicides— Continued. 

preparation  and  use,  R.  1 389 

W'.Va 1100 

(See  also  specific  forms.) 

Fungus,  truffle-like,  notes 564 

Fur  goods,  arsenic  in,  17.  S.  D.  A 642 

Fusarium  dianthi,  notes 889 

lycopersici,  notes 480 

moniliforme  as  a  cause  of  disease 

in  animals,  Nebr 571,607 

theobromx  n.  sp.,  description 888 

Fusicladium  dendriticum.    (See  Apple  scab.) 

pirinum,  description,  Cal 887 

Fusicoccum  no.rum,  description 988 

Gabbro,  fertilizing  value 30 

Gadsden  County,  Fla.,  soil  survey,U.S.D.A.  1059 

Galactase  in  milk,  Wris 90,93 

Galinsoga  sp.,  notes,  N.J 476 

Galium  verum,  analyses 1071 

Gall  insects,  notes,  Me 892 

sickness,  notes 921 

Game  commissioners  and  wardens,  recom- 
mendations, U.S.D.A 1056 

laws  for  1904,  U.  S.  D.  A 542 

in  Maine 853 

notes 342 

open  and  close  seasons,  U.  S.  D.  A . . .  233 

protection  in  Alaska,  U.  S.  D.  A 233 

officials  and  organizations 

concerned  in,  U.  S.  D.  A.  233 

reservation,  Breton  Island,  U.S.D.A.  853 

Garbage  products,  analyses,  Mass 333 

Gardening,  book  on 1075 

in  cities  and  towns 55 

India,  manual 1075 

market,  in  Egypt 564 

Gardens,  school,  in  Massachusetts 269 

planting   and  care,   U.  S. 

D.  A 55,1082 

window,  handbook 55 

planting  and  care,  U.  S. 

D.  A 55 

Garget.     (See  Mammitis.) 

Gas,  illuminating,  effect  on  trees 376,472 

Gases,  permeability  of  seeds  by 881 

Gasoline  as  an  insecticide,  R.  1 77 

Gastritis,  chronic,  localized 1021 

Geese,  raising,  in  Ireland 590 

Gelatin  as  a  substitute  for  proteids  in  food .  1105 

hydrolysis 903 

studies 227 

Geological  Survey,  hydrographic  branch . . .  516 

manual..  517 

in  Louisiana,  La 107 

Mississippi 447 

Reclamation  Service  . .  516,859 
Geology    of    James    River   Valley,    South 

Dakota  207 

Morocco 859 

Salinas  Valley,  California 207 

Georgia  Station,  financial  statement 934 

notes 937 

report  of  director 934 

Geranium  rust,  notes 482 

Germ  oil  meal,  analyses,  N.  Y.  State 584 

Germaline,  analyses,  N.  Y.  State 584 
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Gnim  rivale,  analyses 1071 

Gid  in  sheep 827 

parasite  in  American  sheep,  U.  S.  D.  A.  1133 
Gilbert,    Sir   Joseph    Henry,    biographical 

note 311 

Ginger,  physiological  effects 393 

Ginseng,  culture 366 

experiments,  Pa 773 

diseases,  notes,  N.  Y.  Cornell 271 

Gizzard,  physiology  of 810 

Glanders  bacillus,  destruction  by  glycerin 

and  methyl  violet 205 

descript  ion,  Fla 1135 

diagnosis 205 

disease  resembling,  in  the  Philip- 
pine Islands 514 

immunity  of  cattle  to 1135 

notes 96, 128,604,928 

Nev L034 

U.S.D.A 718 

origin  in  Japan 300 

prevalence  in  Bengal 605 

Canada 605 

Florida 123 

German  East  Africa  205 

Kansas 123 

Missouri 404 

New  Jersey 409 

Pennsylvania 506 

studies 603 

transmission  to  man 407 

treatment 407, 707 

with  niallein 127 

Gliadin,  determination .' 799 

in  Hour 332 

in  wheat  gluten 581 

Globe,  home-made,  U.  S.  D.  A 647 

Globulin  in  chestnuts 847 

Glceosporium  coffeanum,  notes..' 888 

fructigt  num,  notes 677 

malicoriii  is,  notes.  Wash  ....  790 

psidii  ii.  sp.,  notes 477 

tilex,  notes 988 

Olossina  decorsei  a.  sp.,  description 486 

loni/i/n  ii  nix  in  Somali  Land 823 

spp.,  notes 281 

Glucose  formation  in  animal  organs 583 

Gluten,  chemistry  of 439 

determination 282, 799,946 

feed,  analyses 188, 394 

Can 1107 

Conn.  State 903 

Mass 494,904 

Me 188 

N.  II 1108 

N.J 394 

N.  Y.  State 584 

Wis 1003 

feeding  value 1113 

flour,  standard  for 392 

food  product,  preparation 283 

meal,  analyses 394 

Can 1 107 

Conn.  State 903 

Mass 494,903 

Me 188 


Page. 

<  rluten  meal,  analyses,  N.  II 1 108 

N.J 394 

N.  Y.  State 584 

Wis KI03 

studies 945 

Glycerin  distans,  analyses 1071 

Glycerids,  mixed,  in  animal  fats 332 

Glycerin,  antiseptic  value 205 

arsenic  in 489 

assimilation  by  plants 952 

Glycero-phosphates,  medicinal  use 288 

Glycogen,  determination 334 

extraction  with  hot  water 583 

form  in  animal  organs 583 

formation 689 

molecular  weight 330 

physiological  effects 1106 

pure,  preparation 642 

Goats,  Angora,  raising 84 

sweepstakes,  U.  S.  D.  A  . . .  725 

breeding  experiments 1012 

industry  in  Bohemia 1006 

milk  of,  composition 500,1013 

raising  in  Saxony 507 

Spanish,  description 500 

treatise loon 

Goatskins  in  Java,  U.  S.  D.  A 725 

Golden  seal,  notes,  U.  S.  D.  A 747 

Gongyloncma  ingluvicola,  description,  U.  S. 

D.  A 717 

Goodcll,  Henry  II.,  biographical  sketch 941 

Gooseberries — 

analyses 740 

breeding  experiments 23 

S.  Dak 370 

culture,  N.  Dak 156 

fertilizer  experiments 874 

irrigation  experiments,  N.J 463 

mulching.  Me 1138 

seedling  varieties 265 

varieties 565 

Mich 261 

N.  II 49 

Pa 773 

Gooseberry  fruit  worm,  notes,  Colo 1096 

mildew,  notes 574 

Gophers,  notes 889 

pocket,  destruction,  Nebr 542 

Qracilaria  syringella,  notes 796 

Graduate  school  of  agriculture 430 

Graduates  in  agriculture,  openings  for 738 

Graft  hybrids 671 

production 265,372 

Grafting  and  hybridization,  analogy 77 1 

effect  on  composition  of  grapes  . . .  877 

plants 730 

investigations 22 

methods 671 

Grafts,  hard-wood,  nature  of  union,  Mass..  565 

new 265 

Grain  aphis,  notes,  Can 274 

U.S.D.A 71 

cooked  and  uncooked,  for  pigs,  Oreg.  85 

crops  in  Wisconsin 1 138 

elevator,  experimental 613 

examining  and  grading 772 
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Grain  flics,  notes 791,109(5 

frost-damaged,  germination 1071 

handling  and  treating 613 

import    duties  in   foreign  countries, 

•    D.  A 10S 

insects,  remedies 277, 797 

mixtures,  yields,  Can 250 

moth,  angoumois,  notes 793 

notes 990 

preservation 255 

pressure  in  inns,  tests 933 

rations  for  COWS,  Ohio 811 

Wis 88 

pigs,  Mo 1115 

Wis 85 

rooting  and  tillering 658 

smut,  notes — .      676 

smuts,  notes,  Utah 63 

treal  ment,  Utah 63 

sowing 364 

sprouting 882 

weevil,  notes 793,990, 1096 

remedies 785 

Grains.  glutenoUS  and  starchy,  protein  con- 
tent. Minn 1074 

mixed,  analyses.  N.  J 394 

{Set  also  Cerealsamd  special  crops.) 

Gram,  composition 462 

Grand  Island  area,  Nebraska,  soil  survey, 

U.  S.  D.  A 1060 

Grape  anthraenose  fungus,  development. . .      482 

notes 678 

treatment 272,982 

berry  moth,  studies,  N.  Y.Cornell...      681 

black-rot  fungus,  culture 272 

development 482 

in  Marmandais 172 

notes. 482,678 

Can _'71 

deal  ment 172,274 

blOSSOm-bud    gnat,    studies.     \.     V. 

Cornell 681 

brunissure,  cause 1095 

notes 173 

studies 482 

t  reatment 272 

buds,  destruction  by  copper  sulphate      174 

California  vine  disease,  notes 1094 

chlorosis,  treatment 172 

diseases,  new.  in  Hungary 481 

notes 567 

treatise 679 

downy  mildew,  notes 62 

treatment 68,172, 

174,272,273,678,679,889 

fumagine,  notes 678 

gray  rot,  notes 273,381,382,482 

Wis 789 

treatment  .  68,69,172,173,272,274 

gum  disease,  description 987 

gnmmosis,  notes 1094 

leaf  roller,  notes,  N.  Y.  Cornell 681 

mildew,  treatment 173 

oidium,  treatment 574 

phthiriosis,  notes 273 

powdery  mildew,  notes 62,68,272 


Page. 

Grape  powdery  mildew,  treatment 173, 

174,272,274 

wintering 68,173 

root-worm,  studies,  N.  Y.  Cornell. . .      681 

rot,  notes 678 

seeds,  organic  phosphorus  in 470 

white  rot,  notes 574,678 

Grapefruit  worm,  remedies 273 

Grapes,  breeding  experiments,  S.  Dak 370 

chemical  studies 465 

composition 470 

a  s  a  fleeted  by  grafting      S77 

crossing,  variations  due  to 568 

culture 53,976 

experiments 972 

in  pots 776 

failure 976 

at  Montagu 53 

fertilizer  experiments 157, 267 

forcing  with  ether 158, 159 

graft  hybrids 1082 

grafted ,  yield 780 

grafting    on     phylloxera-resistant 

stocks 158 

hybridization,  asexual 568 

by  grafting 157 

hybrids,  susceptibility  to  mildew  . .        68 

injury  due  to  irrigation 53 

irrigation 612 

late,  keeping  on  vines 47Q 

nitrates  in  different  parts 780 

production  in  Erie  County,  Pa 371 

Ohio 365 

pruning 372 

and  training,  Tenn 671 

seed  selection,  N.  Y.  State 784 

seedling  varieties 265 

shipment .  .• '.  469, 876 

transplanting  at  night 160 

varieties 371,  t7(i 

Cal 972 

Can 264 

Mich 261 

Mo.  Fruit 1078 

Nil 49 

resistant  to  phylloxera...      671 

variety,  new,  U.  S.  D.  A 157 

Grass,  insect-catching,  in  Cuba 990 

lands,  seeding,  R   I 909 

top-dressing,  R.  I 908 

mulch  for  apples 777 

peas,  notes,  Can 1068 

varieties -35 

Grasses,  anatomy  and  histology  of  leaves..      337 

breeding  experiments 255 

culture,  S.  C 864 

experiments 353, 864, 1069 

Can 249 

U.  S.  D.  A...       149 

Utah 862 

Wyo 864 

in  Alaska,  U.  S.  D  A....  141,142 
Porto  Rico,  U.  S.  D.  A  .       144 

ensiling 518 

fertilizer  experiments 38 

Cal 963 
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Grasses,  fertilizer  experiments,  Mass 350 

Md 138 

for  lawns,  tests,  N.  J 472 

growing  period  in  Norway 458 

meadow,  analyses 290 

mixtures,  Can 249 

nitrate  of  soda  for,  N.  J 502 

notes 447 

of  the  United  States 950 

prairie,  analyses,  N.  Dak 188 

rotation  experiments,  R.  I 150 

seed  tests 785 

seeding,  N.J 502 

varieties,  N.  Dak 131 

S.  Dak 354 

Wyo 864 

(See  also  specific  kinds. ) 
Grasshoppers.     (See  Locusts.) 

Gravity,  effect  on  plant  growth 23 

perception  by  plants 644 

Grazing  problem 617 

problems  in  the  Western  States 355 

(jieen  manuring,  crops  for,  Cal 963,964 

discussion 546 

experiments 242, 

351,352,455,658,1070 

Greenhouse  culture,  effect  on  plants 872 

white  fly,  notes,  U.  S.  D.  A 991 

Greenhouses,  disinfection   by  hydrocyanic- 
acid  gas 280 

subirrigation  in,  Wis 49 

Grimviia  hypnoides,  notes 24 

( ! rocers'  manual 997 

Ground  squirrels  in  Wyoming 233 

water,  sinking  of  level 545 

Grouse,  ruffed,  economic  relations 853 

Grubs,  leather-jacket,  remedies 76 

white,  notes,  Wis 792 

Guanin  in  beet  juice 439 

Guano,  analyses,  R.  I 744 

bat,  analyses,  U.  S.  D.  A 144 

in  Wonderfontein  caves 758 

deposits,  development 761 

Peruvian,  analyses 1048 

Mass 333 

industry 453 

tests 758 

Guatemalan  ant 576 

U.  S.    D.  A 176,387 

Guava  disease,  notes 477 

notes 542 

preserves,  analyses,  U.  S.  D.  A 669 

Guavas,  analyses,  U.  S.  D.  A 669 

Guignardia  bidweUii,  development 482 

Guinea  fowls,  raising 908 

hen  hybrid 292 

pigs,  heredity  of  coat  characters  in..  1055 

immunization  against  anthrax  924 

Gum  arabic,  oxidizing  ferments  in 1121 

formation  in  plants 1092 

Gummosis,  treatment 982 

Gutta-percha,  analyses 160 

extraction  from  leaves 159 

in  the  Philippine  Islands 268 

Gynerium  argenteum  stems,  dimensions  as 

affected  by  drying 1065 


Page. 

Gypsum,  analyses,  Cal 1003 

Conn.  State 658 

distributor,  notes 830 

statistics 557, 762, 862 

Gypsy  moth,  development  of  larvae 792 

in  Massachusetts,    ontrol 1041 

notes 177, 625 

Mass 387 

Me 682 

N.  H 72 

report  on,  U.  S.  D.  A 1099 

Hsemaphysalis  leachi,  notes 72 

Haemoglobinaemiaixodioplasmatica  bourn. .  201 

Hail,  prevention  by  cannonading 955 

U.  S.  D.  A .  647 

Hailstorm  at  Pueblo,  Colo.,  U.  S.  D.  A. . ..  647 

effect  on  growing  timber 56 

in  Italy  in  1545,  TJ.  S.  D.  A 047 

Hair-follicle  mite  of  dogs,  treatment 929 

Hairy  root,  notes,  Md 171 

Halo,  lunar,  of  Jan.  30,  1904,  U.  S.  D.  A  . . . .  25 

Feb.  4,  1904,  U.  S.  D.  A 25 

Haltica  ampelophaga,  remedies 278 

Hams,  cysticerci  in 97 

Hamster  in  Belgium 852 

Handicraft  Schools  at  Hartford,  Conn 728 

Hares,  protection  of  nurseries  from 543 

Harlequin  cabbage  bug,  notes,  Ky 892 

Md 17S 

Harrows  for  grass  lands,  notes 830 

Hawaii  Federal  Station,  report,  U.  S  I)   A.  142 

Sugar  Station,  notes 109,833 

report 830 

Hawk,  marsh,  feeding  habits 341 

Hay,  clover,  injurious  effects 9(14 

making,  Me 1 138 

cost  of  production,  Can 250 

cowpea,  curing,  Miss 863 

for  cows,  Md 694 

N.J 298,503 

crops,  fertilizer  experiments 254 

digestibility,  Colo 1108 

extract,  effect  on  milk  secretion. . .  697, 11  IS 

fever,  pollen  as  a  cause  of 186 

heating 1004 

loss  during  storage,  Can 250 

marsh,  analyses,  Wis 744 

meadow,  analyses 290 

digestibility,  Mass 395 

mountain,  feeding  value 591 

shrinkage  in  curing,  R.  1 968 

sorghum,  feeding  value 1117 

substitutes,  U.  S.  D.  A 615 

Va 401 

timothy,  analyses,  R.I 34 

digestibility,  Me 1110 

wild  prairie,  analyses,  Wis 81 

yields  in  Norway 459 

Hazel  spot  disease,  notes 384 

Heartwater,  diagnosis 921 

in  Persian  sheep 827 

in  sheep  and  cattle 72 

notes 96,822 

transmission 72 

by  ticks 484 

Heat  exchange ,.,,.., 619 
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Heat  produced  by  animals,  utilization 288 

regulation  in  man 186 

Heath  culture  handbook 868 

Heather,  feeding  value 1004 

plantations,  notes 162 

Hedges,  preparation  and  management 1089 

Helicomycelium  juliginosum,  investigations  69 
Helminthosporium     inconspicuum,     notes, 

Mass 337 

Helminthosporium  relation  to  Pleospora. . .  64 

Hclophorus  rugosus,  notes 1096 

Hemagglutinins,  studies 602 

Hematuria  in  cattle,  transmission 202,303 

Hemilcia  vastatrix,  notes 485, 888 

resistance  of  spores  to 

sunlight 380 

Hemoglobinemia  in  horses 97 

notes 206 

Hemoglobinuria  due  to  MercuriaMs  annua.  1133 

Hemogregarines,  development 823 

Hemolysin,  formation 707 

Hemolysins,  bacterial 198 

production 198 

Hemorrhagic  septicemia.    (See  Septicemia.) 

Hemp,  culture  in  Alaska,  U.  S.  D.  A 142 

Manila ,  culture 868 

wild,  notes,  Ariz 984 

Hen  house,  construction 298 

manure,  analyses,  K.  I 744 

preservation  and  value,  U.  S. 

D.  A 615 

Hendersonia  coffese,  description 988 

Hens,  metabolism  experiments 590 

Hepatic  cirrhosis  due  to  Senecio  jacoboea 1021 

treatment 97 

Herbarium,  economic,  additions  to,  Cal 951 

Herbariums,  children's 269 

Herbs,  Indian,  food  value 392 

varieties,  Mich 261 

Heredity,  discussion 774 

Herons,  notes 135 

Herring  brine,  bacteriological  studies 337 

Hessian  fly,  history  in  America 622 

notes 279, 890, 991 

Can 274 

I   .  S.  D.  A 70 

parasites 893 

remedies 889 

Okla 387,411 

Heterodfra  schachtii,  notes 385,986 

Hetercecism  in  rust  fungi 63 

Heterospariuin  echinulatum,  notes 889 

Heteroxanthin  in  beet  juice 439 

Hetol  for  the  treatment  of  tuberculosis 200 

Hevea  brasiin  m  s.     [Sir  Rubber,  Para.) 

Hicaco,  analyses,  U.  S.  D.  A 669 

Hickory-bark  beetle,  notes,  U.  S.  D.  A 175 

tiger  moth,  notes,  Me 682 

Hides  in  Java,  (J.  S.  D.  A 725 

Highways,  historic,  in  America 306, 517,829 

(See  also  Roads.) 

Hippobosca  xtruthionis,  notes 1101 

Hippuric  acid,  determination 129 

origin 396 

Histology,  chemical,  exercises 1106 

pathologic,  atlas,  and  epitome.. .  919 


Page. 
Hog  cholera — 

bacilli,  agglutination  affinities 231 

notes 96, 204, 514, 605, 1021 

Nev 1034 

Okla 411 

U.  S.  D.  A 718 

prevalence  in  Canada 605 

Missouri 404 

Pennsylvania 507 

serum  treatment 200, 927 

studies 304, 603 

i  rea  tment 409, 707 

Okla 4()l 

Hogs.     (See  Pigs.) 

Hollesley  Colonial   College   for  the   Unem- 
ployed   '. 728 

Home   Correspondence   School   of   Spring- 
field, Mass 728 

Hominy  feed,  analyses,  Conn.  State 903 

N.  H 1108 

N.  Y.  State 584 

Wis 1003 

meal,  analyses 188, 394 

Mass 494,904 

N.  H 1108 

N.J 394 

digestibility,  Mass 395 

Honey,  adulteration 900 

candied,  preparation  for  market. . .  490 

cell  structure 995 

comb,  construction 1 101 

roller  for  piercing  cell  caps. . .  1102 

chemical  studies,  Can 281 

examination 900 

formation 44 1 

invertin  in 744 

marketing 390 

production  in  Australia 490 

storage 684 

vinegar,  manufacture 900 

wine,  manufacture 900 

Honeysuckles,  injuries  from  barnyard  ma- 
nure    472 

Hoof  meal,  analyses,  R.  1 34 

Hoofs,  utilization 212 

Hoose  in  calves,  notes 303 

Hop  aphis,  notes,  Can 274 

remedies,  Cal 793 

Hops,  analyses  of  roots  and  shoots 358 

breeding  experiments 969 

culture  experiments 560, 970 

in  Bohemia 1072 

drying 970 

Oreg 766 

fertilizer  experiments 558, 970 

pollination  experiments 969 

pruning 358 

training 970 

Hordeum  murinum,  notes 747 

Horn  fly,  remedies,  Conn.  Storrs 814 

Va 1101 

meal,  analyses,  R.  1 34 

Horns,  utilization 212 

Horse  beans  as  a  cover  crop 731 

Can 262 

culture  experiments,  Cal 963 


1206 


EXPERIMENT    STATION    RECORD. 


Page. 

Horse  beans,  culture  experiments,  Can 249 

varieties,  Can 1068 

breeding  societies  in  Denmark 590 

chestnut  leaf  blight,  notes.  Mass 337 

chestnuts,  feeding  value 802 

disease,  Borna.  treatment 927 

due  to  moldy  corn.  Nebr 606 

in  South  Africa 921 

diseases  in  Saxony 507 

feed,  analyses 584 

It    I 34 

flics  in  North  Carolina  486 

nides 179 

U.  S.  D.  A 71 

mange,  notes 605 

prevalence  in  Pennsylvania  .  507 

treatment,  N.  Dak 204 

meat  in  Paris,  U.  S.  D.  A 725 

nettle,  notes 476 

plague  in  Abyssinia 823 

sickness,  immunization  against 205 

in  South    Urica 822 

serum  treatment 102 

sweeps,  trials 830 

orses— 

at  Canada  experimental  farms,  Can 295 

breeding  in  Northwest  Territories,  U.  S. 

D.  A 725 

calculating  weight  from  measurements.  1012 

digestion  experiments 291,587 

diseases  of  feet 928 

draft,  feeding  for  market 86 

dried  beets  for 802 

feeding 1008 

experiments 587 

Fla 499 

forage  poisoning 5117 

Franches-Montagnes ton 

in  Australia 295 

Cuba _".  i". 

Hawaii,  I     S    D    A - 724 

Ireland 1008 

leucocytes  in  blood 205,304, 1029 

molasses  for coo,  803 

perforation  of  intestines  by  Asi  ,:    i  !.  . .  .  928 

poisoning  by  Ornitkogalum  thyrsoides..  304 

pla  ms 514 

raising 518 

rations  for,  Mass 499 

sorghum  hay  for 1117 

study  of  skeletons 835 

trypanosome  disease 103,304,611 

vaccination  against  rabies 302 

Horseshoeing,  directions 514 

Hortensia,  forcing  with  chloroform 159 

Horticultural  problems 730 

school  at  Hartford,  Conn....  728 

in  Nova  Scotia 972 

Science,  Society  of 729 

Horticulture,  definition 423 

progress  in  Great  Britain ....  731 

students  and  instructors  in..  525 

treatise  on 729 

use  of  elect  ricit  v  in 646 

Horticulturists,  conference 419 

House  fly,  notes 1101 


Page. 

Household  insects,  fumigation 624 

notes,  N.  . I 483 

remedies 797 

Huckleberries,    propagation    by    cuttings, 

R.  T 48 

Humus,  determination  in  soils 225 

fertilizers 244 

tests 960 

investigations,  N.  Dak 137 

production  in  soils,  Minn 957 

relation  to  plant  growth 138 

soils,  improvement.  Wis 29 

value  as  plant  food,  Minn 957 

Hunger,  physiology  of NO 

Hunter  ant,  notes 796 

Hunting  licenses,  U.  S.  D.  A 542 

Iluntsville  area,  Alabama,  soil  survey,  I     S 

DA 1059 

Hurricane  at  Galveston,  U.  S.  D.  A 647 

of  Aug.  14,  1903,  U..S.  D.  A 25 

Hurricanes,  formation  and  movement,  U.  S. 

DA 647 

Husk  in  calves,  notes 303 

llyht  ruin  tl<  Jul  in  rin ,  notes 175 

Hybridization  and  grafting,  analogy 774 

asexual,  in  grapes 568 

by  grafting 265,372 

international  conference. ...  v\i 

work  of  Luther  Burbank  .  . .  773 

Hybrids,  graft 671 

Hydrastis  canadensis,  notes,  U.  S.  D.  A 747 

Hydrazin  sulphate,  use  in  eudiometry 227 

Hydrochloric  acid,  effect  on  metabolism  . . .  294 

Hydrocyanic-acid  gas  as  an  insecticide 280 

fumigation.  .  .  .  (124,795,995 

in  sorghum 741 

Hydrogen 

apparatus  for  preparing 539 

determination  in  urine.  Pa 713 

peroxid,  effect  on  enzyms 539 

for  preserving  milk I9.;,7illl 

i  mi  t  incut  of  soils  wilh 858 

sulphid,  apparatus  for  preparing 539 

Hydrographic  branch  of  Geological  Survey.  516 

manual 51 7 

Hydrography,  lecture  on 617 

of  Salinas  Valley,  California.  '.'(i7 

Susquehanna  River  basin  1031 

Hydrology,  notes 1137 

of  Cuba 1031 

Eastern  United  States. . .  721,1031 

western 516 

Hydrophobia.     (See  Rabies.) 

Hygiene,  elementary  treatise 90] 

handbook 493 

society  for  the  study  of 114 

t  rea  t  ise 581 1 

Hygrometer,  sensitive,  description 545 

Hylemyia  coar data,  notes 279 

Hylobius  abietis,  notes 993 

Hymenoptera,  bibliography 792 

Hyperthermia,  cadaveric,  in  Texas  fever...  825 

Hyphoids,  notes 1053 

Hyponomeuta  pomonella,  notes 578 

llypoxanthin  in  beet  juice 439 

Bypsometer,  new  form 166 
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lee.  use 183 

Ichneumons  of  G real  Britain,  monograph..  279 

Ichthargan,  notes 1029 

therapeutic  value 206 

Icterus,  notes 1128 

Idaho  Station,  financial  statement 107,1137 

report  of  director 107,1137 

Ilex,  breeding  experiments,  R.I 48 

Ilexparaguayensis,  notes 265 

Illice  n.  spp..  descriptions 682 

Illinois  station,  noics 213,616,1037 

University,  notes I  in. 213, ,833, 1037 

Immigrants,  agricultural,  distribution 615 

Immunity,  articles  on 96 

discussion 1 128 

problems  of 821 

theories  of 96,920 

Immunization,  practical  applications 920 

Imperial  area,  California,  soil  survey;  U.  S. 

D.  A 1060 

Import  duties  on  grain  in  foreign  countries. 

0.  S.  D.  A 108 

meats    in    foreign    coun- 
tries, U.  S.  D.  A 81 

Imports,  agricultural,  of  the  United  States, 

(".  S.  1).  A 264,1034,1035 

Incubation  experiments 86,  191 

R.I 86 

Incubator,  large,  I  .  S.  D.  A 725 

tests.  Can 296 

Incurvaria  capitella,  notes 796 

India  rubber.    (See  Rubber.) 

Indian-meal  moth,  notes 990 

Indiana  station,  financial  statement 830 

notes 726, 1139 

report  of  director 830 

Indican,  determination 690 

formation 999 

Indicator  from  Japanese  iris 441 

Indio  area.  California, soil  survey,  U.S. P. A.  1060 

Infant  feeding,  prize  competition 1144 

foods,  analyses,  CaJ 1002 

mortality  due  to  impure  milk 701 

Infants,  buttermilk  for 491 

curdled  milk  for 491 

feeding 89 

f 1  requirements 290 

metabolism  experiments 582 

pure  milk  for 819 

Sterilized  milk  for 819 

Influenza  in  horses 97 

notes 123 

Inga,  biology  of  seed 175 

Injections,  intravenous,  technique 708 

Ink  berry,  breeding  experiments,  R.  I  48 

Insecticide,  new  general 889 

Insect  LI 

Can 281 

dreg 744 

control  in  Italy 1035 

method-  of  analysis 328 

preparation  and  use 72,792,891,1094,  L097 

Fla 894 

Mass 178 

Mich 281 

X.I 1096 


Page. 
Insecticides— Continued. 

preparation  and  use.  Okla 890 

R.I 389 

W.  Va 1100 

tests 972 

N.J 792 

(See  also  sped  fir  forms.  > 
Insects — 

attraction  by  flowers 7:;.  17.". 

beneficial 

imported  into  California.  U.  S.  D.  A.  71 

Cape  Colony 72 

notes 385 

capture  in  traps 796,894 

classification 486 

collected  from  flowers 625 

collecting 342, 1056 

destruction  by  bacteria 853 

development  of  eye  spots 793 

intestines 792 

directions  for  mailing,  Tex 179 

diseases  of,  notes 682 

household — 

destruction  by  formaldehyde 179 

hydrocyanic-acid  gas  624 

notes,  N.  J 483 

injurious — 

in  Chile 995 

Georgia,  U.  S.  D.  A 70 

German  East  Africa 485 

Hawaii 275, 276 

U.  S.  D.  A 143 

Japan 484 

Minnesota 889 

New  Jersey 386 

New  York .- 385 

North  Carolina 890 

Norway 386 

Porto  Rico,  U.  S.  D.  A 141 

Scotland 1096 

Sweden 386 

the  Tropics 985 

Victoria 386 

legislation  concerning 680 

notes 1 75, 276, 280,625,  79 1 .  851 ,  1020 

Can 274 

Colo 1096 

Conn.  State 989 

Mass 387 

Minn 890 

Mont 176 

N.  II 72,890 

Okla 890 

Wis 49 

remedies 792,890,891, 1056, 1097 

to  alfalfa,  Colo 765 

animals 72 

U.  S.  D.  A 71 

apples 577, 892 

asparagus,  N.  J 483  . 

bananas,  Hawaii 670 

cabbages,  Ky 892 

N.J 483 

cacao 386 

Casaurinas 993 

cocoanut  trees 276 
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Insects — Continued. 

injurious — continued. 

to  coffee 

corn 

Ill 

cotton 

ferns 

forests 

Can 

U.  S.  D.  A. 

fruits 

Md 

Mich 


485 

793 

793 

276 

-. 72 

484 

275 

175 

776 

175 

385 

grain 277, 797 

grapes 176 

lantana 485 

orchards,  Me 681 

pecans,  Miss 992 

persimmons,  Fla 467 

potatoes,  N.  J 483 

raspberries 484 

sandalwood 993 

tomatoes,  X.  J 483 

trees 1100 

X.J 1096 

turnips 1098 

willows,  U.  S.  D.  A 387 

lantern  traps  for 1 78 

metamorphosis,  studies 792 

nutritive  value 5S5 

phosphorescent,  studies 747 

rearing 280 

study  in  public  schools,  Md 179 

termitophilous 135 

thorax  and  maxilla-,  structure 275 

transmission  of  diseases  by 280 

(See  also  specific  insects.) 
International  catalogue 

botany 1055 

chemistry 745 

general  biology 307 

meteorology 649 

physiology 689 

International  live  stock  exposition 521 

Intestinal  juice,  ferment  in ' 492 

obstruction  in  horses,  notes 928 

wall,  penetration  by  bacteria 507 

Intestines,  length  as  affected  by  food 1005 

Intravenous  injections,  apparatus  for 98 

Invertin  as  affected  by  aniline  dyes 230 

in  honey 744 

yeast,  studies 946 

Investigators,     advantages    derived     from 

scientific  meetings 425 

Iodin  compounds,  effect  on  plants 20 

Iodipin,  therapeutic  value 97 

Iowa  College,  notes 110,308,412, 61.',  1037, 1139 

Station,  notes 110,213,308,  11:,  1037, 1139 

Iris,  handbook 471 

Iron,  assimilation  by  plants 952 

behavior  in  animal  body 186 

determination  in  soils 15 

in  food 999 

lactate,  effect  on  milk 1010 

ore,  shipments,  relation  to  weather. . .  1057 

protection 44 1 


Page. 

Iron  rust,  effect  on  quality  of  butter 1017 

slag,  fertilizing  value 861 

sulphate,  effect  on  plants 865 

for  destroying  weeds 168 

Irpex  paradoxus,  notes 985 

Irrigation — 

administration  of  streams  in 1 137 

and  forestry 51-6 

duty  of  water  in 1088 

Mont 828 

effect  on  quality  of  crops,  U.  S.  D.  A. . .  015 

in  Algeria  and  Tunis 722 

Bombay  Presidency 212,613,829 

California,  U.  S.  D.  A 410 

( Ihentu  Plateau 305 

Egypt 613,829,1137 

( fermany 612, 829 

humid  regions,  U.  S.  D.  A 721 

Wis 105 

India 613 

Kansas,  U.  S.  D.  A 410 

Karroo 1032 

Lost  River  Valley, Idaho,  U.  S.  IX  A.  207 

Lower  Durance .  517 

Menam  Valley C13 

mountain  valleys 723 

Nebraska,  U.  S.  D.  A no 

Nevada,,  U.  S.  D.  A 110 

New  South  Wales 517 

North  Dakota 516,1 137 

Northern  Italy,  U.  S.  D.  A 516 

Province  of  San  Luis 1 136 

Salinas  Valley,  California 207 

Salt  Lake  Basin,  U.  S.  D.  A 410 

Siam 305 

South  Dakota,  U.  S.  D.  A 721 

the  United  states 721 

Washington,  U.  S.  D.  A  410 

Wyoming,  U.  S.  1>.  A 410 

investigations — 

f.  S.  D.  A 207 

Wis 19 

Wyo 930 

by  the  Department  of  Agriculture  611,635 
by  the  Department  of  Agriculture, 

U.  S.  D.  A 832 

in  California,  U.  S.  D.  A 930 

Montana 617 

Utah 727 

Utah 517 

Wyoming 617 

Yakima  Valley,  Wash 305 

laws  in  Utah 516 

legal  status  of 516 

methods,  U.  S.  1).  A 110 

Utah 106 

plants,  descriptions,  U.  S.  D.  A 721 

preparing  land  for,  U.  S.  D.  A 207,  110 

project,  limits 516 

railway  embankments  in 207 

riparian  rights  v.  prior  appropriation . .  416 

statistics 632 

surveys 516 

system  in  region  of  Hyeres 106 

i  car  Beaucaire 612 

water,  alkali,  use 516,517 
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Irrigation  — Con1  tnued. 

water,  application 612 

U.  S.  D.  A H0,930 

lifting  by  current  wheels,  U.  S. 

I).  A 410 

pumping. 516,722,829 

Ariz 722 

N.Mex 1136 

saline,  use 517 

Hawaii 650,768 

storage  underground 305 

i  St  <  also  Water.) 

Isocreatin,  identity  with  creatin 139 

Itkyphallus   [Phallus]   impudii  < 

tion 181 

Ivy  leal'  spot,  notes.  Mass 337 

pilosus,  notes 515 

Ixodida1,  notes 389 

Jackals,  destruction i  5, 

protection  from,  by  wire  fencing . .      543 
Jacksonville  area,  Texas,  soil  survey,  U.  s. 

I).  A 1 Iti5!i 

Jamestou  a  area, North.  Dakota,  soil  survey, 

r.s.  I>.  A 1060 

Jams,  analyses 98 

Jaundice,  malignant,  in  dogs 72 

transmission 72,484 

Jellies,  analyses 798 

preparation,  U.  S.  D.  A 392 

Job's  tears,  nutritive  value 690 

seeds,  analyses 462 

Johnson  County,  111.,  soil  survey ,  U.  S.  D.  A .     1059 

grass,  culture,  Miss 863 

S.  C 864 

Journal  of  Mycology,  index 680 

Juncus  I  milieux,  analyses iti"l 

triftdUS,  analyses 1071 

June  bugs,  green,  notes,  Ky -  -     1098 

Juniper,  s 1  collecting 471 

Jute,  culture 462,868 

experiments 658 

fertilizer  experiments 658 

Kafir  com,  breeding  experiments 772 

culture,  Okla 355,  in 

experiments,  S.  C 558 

root  system,  Kans 1060 

Kainit,  analyses.  Conn.  State 658 

fertilizing  value 139,961 

Kale,  culture  in  Alaska,!".  S.  D.  A Ill 

varieties,  S.  Dak 354 

Kansas  College,  notes 214,  726,833,937, 1139 

Ui\  er  Hoods,  control 7S2 

Station,  financial  statement 1137 

notes 214,  726, 833, 937, 1139 

report  of  council 1137 

Kelep.  habits,  U.  S.  D.  A 387 

Kenai  Si  a  I  ion,  report,  U.  S.  D.  A 142 

Kentucky  Station,  notes 308,412,720 

Kerosene  emulsion,  disinfecting  power, Okla        98 
preparation  and  use.  .  .       280 

lime  mixtures,  Del. . .'. 579,993 

use  as  an  insecticide .">7'.> 

Kitchen  refuse,  utilization 212 

Kite  asi  ensions  at  Kazan,  U.  S.  D.  A 26 

Kites,  use  in  meteorology 238, 3  ','■>.  855 

U.  S.  D.  A 26,954 


Page. 

Knox  County,  111. ,  soil  survey,  IT.  S.  D.  A . . .  1059 

Kohl-rabi,  culture  in  Alaska.  U.  S.  D.  A 141 

"distribution  of  materials  in 644 

fertilizer  experiments 860 

va  rieties 47, 1073 

Can 1069 

Mich 261 

Kola,  culture 781 

Krotnaurer  manure,  fertilizing  value 554 

Kumquats,  culture 52 

Laboratories,  bacteriological,  description 

Wis 749 

chemical,  description,  Wis . . .  745 

Laburnum  leaf-miner,  notes 796 

Lactalbumin,  bactericidal  properties 915 

Lactation  effect  on  resistance  to  infection.  .  826 

Lactic-acid  bacteria,  role  in  cheese  ripening.  917 

diplococcus  in  cheese 597 

investigations 337 

Lactogen,  analyses 702 

Lactoglobulin,  bactericidal  properties ......  915 

Lactoscope,  experiments  with L050 

use 640 

i   n  tose,  origin  in  milk 192.  193 

Lactoserum,  precipitin  reaction 915 

Lady  beetle's,  beneficial,  in  Hawaii 797 

Chinese,  introduction 386 

notes,  X.  T 483 

Lsetilia  ftske<  lla,  notes 682 

Lambs.     (See  Sheep.  I 

Laminitis,  notes 92,s 

treatment 97 

Land-grant  colleges.     (Sec  Agricultural  col- 
leges.) 

in  New  England,  improvement 107 

plaster.     (See  <  fypsum. ) 

preparation  for  irrigation, U.S.  D.  A .  l'U7,  410 

use  and  abuse 10C0 

Landolphia  vines,  rubber  from 470 

Lands,  adaptation  for  afforestation 67.'! 

flood-damaged,  reclamation,   U.   s. 

D.  A 307 

reclamation  in  Holland 517 

Lantana  ,  insects  affecting 485 

mealy-bug,  notes 795 

notes 11191 

Lantern  traps  for  insects 178,280 

Laramie  area,  Wyoming,  soil  survey.  U.  S. 

D.  A 1060 

I  arch.  American,  studies 269 

culture 1088 

Japanese,  notes loss 

leaf-miner,  notes 796 

Lard  as  affected  by  feeding  cotton-seed  meal  226 

cocoa  nut  oil  in 18 

iodin  number 53S 

Larix  nun  ricana,  studies 269 

Laryngitis  in  horses 302 

Laterites,  occurrence 343 

weathering  of  silicates  in 957 

Latex,  analyses ;7.'i 

Lathyrus.  culture  experiments,  Cal 963 

Lauchstadt  held  experiments 454 

Laveriw  atra,  notes,  U.  S.  D.  A 71 

■    tin  Bennett,  biographical  i    te.  --ii  1 

Lawns,  fertilizers  for,  Aid 139 
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Lawns,  fertilizers  for,  Wis 34 

grasses  for,  tests,  N.  J 472 

Load  poisoning  of  cattle,  Ariz 1028 

cows 100,101 

Leaf  beetles,  notes,  U.  S.  D.  A 387 

cutter  ant.  notes 623 

eating  insects,  notes,  N.  J 1096 

hoppers,  notes 27.5 

N.  J 483.1096 

U.  S.  D.  A 143 

rollers,  notes,  Colo 1096 

Leather,  depreciation  by  branding 294 

jacket,  grubs,  remedies 76 

Leaves  as  affected  by  inorganic  salts 19 

decomposition  in  forests 444 

forest,  feeding  value 494 

transpiration 1052 

J.i  i  a  iiium  olex,  notes 678 

persicx,  notes 791 

Lecithin,  chemical  structure 1050 

determination  in  egg  noodles 642 

in  grapes  and  wine 470, 1002 

medicinal  use 288 

Leesburg  area,  Virginia,  soil  survey,  I".  S. 

DA 1059 

Legumin,  reaction  with  sulphuric  acid 330 

Leguminous  plants — 

as  cover  crops 778 

culture 970 

experiments 1069 

Cal 964 

on  moor  soils 239 

dietetic  value 289 

gum  formation  in 1092 

root  tubercles.     (See  Root  tubercles. ) 

si  al  inoculation 765 

111 1063 

U.  S.  D.  A 850,954 

(See  also  specific  plants.) 

Leguminous  see  Is,  analyses 82 

j.i  ma  flavict  ps,  remedies 4N4 

Lemon  grass,  culture  experiments 972 

oil,  exports  from  (  oehin 567 

grasses,  botanical  descriptions 567 

juice,  examination 744 

scab,  notes 382 

Lemons,  culture 52 

importation,  CJ.  S.  D.  A 264 

industry  in  Sicily 156 

sweet,  analyses,  U.  S.  D.  A 669 

varieties,  Cal. 972 

Lemstrom,  Karl  Selim,  biographical  sketch..  524 

Lentils,  culture  experiments,  ("al 963 

Li  ir.il i  ■  <i',ii/iiin.  notes 988 

■a  in.  notes 618 

Leontodon  autumnalis,  analyses 1071 

idium,  ativum — 

germination  as  affected  by  chlorin 984 

:  i  owl  h  as  affected  by  radium 134 

Lepidoptera 

bibliography 792 

capture  in  traps 796,894 

cocoons,  variations  in  color 995 

mutation  and  selection  theories 275 

North  American 990 

notes 135 

of  the  Balkan  countries 990 


Page. 

Leptosphxria  rlindodendri,  notes 989 

Lettuce — 

as  affected  by  carbon  dioxid 21 ,203 

electricity.  Mass 334 

bacterial  disease,  notes 1093 

culture  in  Alaska,  U.  S.  D.  A 141,142 

Porto  Rico,  U.  S.  D.  A 144 

under  tent  shade 564 

diseases,  notes.  Wis 7S9 

germination  as  affected  by — 

different  conditions,  I".  8.  1 ).  A 167 

electricity,  Mass 335 

injuries  from  manure 172 

lime  nitrogen  for 973 

varieties 263 

Can 262 

Mich 261 

U.  S.  D.  A 871 

Wyo 872 

Leucin ,  formation  of  sugar  from 690 

Leucocytes  in  blood  of  horses 205,304,  L029 

milk 203,596,617,699 

Leucocytosis,  experimental,  in  horses 304 

l.i  n,  n pi i  ra  coffeeUa,  notes 624 

Leukemia  in  animals 822 

Levulose,  determination 326 

1  ice,  morphology  and  classification 486 

parasitic  on  rats  and  mice 301 

Licenses,  hunting,  U.  S.  D.  A 542 

Light ,  absorption  by  the  atmosphere 855 

adaptation  of  plants  to 643 

artificial,  in  forcing  plants 730 

colored,  effect  on  plants 848 

silkworms 848 

sugar  beets 258 

effect  on  bacteria 821 

plants 23 

v  of.  L.S.D.  A 237 

mercury  vap<  »r  electric,  effect  on  plants  730 

of  the  sky.  polarization,  U.S.  D.  A 26 

Lighting  materia  Is.  prices  in  the  L'nited  States  689 

Lightning,  da  magi'  by,  U.  S.  D.  A I>47 
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growth  as  affected  by 

dill'  aces 859 

formaldehyde,  Wis lit 

iodids  and  fluorids 20 

growth  on  acid  soils 253 

infected  with  anthrax,  sterilization. .     1025 
light  and  dark  colored,  protein  con-. 

tent,  Minn 1074 

he;;  'vses.Minn.     1 071 1 

musty,  due  to  Streptothrix 47s 

nitrate  of  soda  for 256 

nitrogenous  fertilizers  for 155,554 

pot  experiments 552,858 

production  in  Austria 518 

.stem.  Kans lOfifi 

rooting  and  tillering 659 

■lection.  Can 1067 

transmission  and  variability  in 360 

variation  in  hybrids 462 

i  es 35,36,38,61,254,351, 

:  364,  156,  157..  58,660,965 

Can 248,962,1067 

Kans 14.5 

Midi 250 

Mont 762 

X.  Dak 117,11s 

Pa 763 

S.  Dak '. 364 

Wis 762 

for  special  conditions 38 

husks  in 152 

vitality  of  seed  as  affected  by  weather.      378 

water  requirements 857 

Wis 105 

weights  of  hull  and  kernel.  Wyo 864 

yield  as  affected  by  soils 653 

in  Ontario,  Can 1066 

on  Poltava  experiment  farm. .  .       544 

condition  of,  U.  S   DA 25 

meteorology 26,648 

wave  at  Honolulu,  U.  S    D.  A 25 
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Ocean  waves  and  wind  velocity,  U.  S.  D.  A. .  647 

Ochropsora  sorbi,  notes 384 

Ocnt  ria  dispar.     (See  Gypsy  moth.) 

Odontioda,  new  hybrid 161 

Odors,  attraction  of  insects  by 73, 175 

(Ecanthus  angustipennis ,  notes,  Ky 1098 

niveus,  notes,  Ky 1098  • 

(Edomyces  leproides,  notes 169, 381, 479 

(Eneis  n.  sp. ,  notes 275 

CEnoth  era  spp. ,  mutation  forms 23 

CEstrus  ovis,  notes 304 

Ohio  Station,  notes 112, 520 

University,  notes 112, 726, 1141 

O'idium  lactis  in  butter 817 

tuckeri,  wintering 68 

Oil-bearing  seeds,  analyses 82 

cakes,  analyses 82 

feeding  value 1010 

meal,  analyses,  Wis 81, 1003 

of  Carthamus  tinctorius 490 

pumpkins,  analyses 741 

squashes,  analyses 741 

strawberries,  composition 441 

seeds,  industry,  U.  S.  D.  A 148 

well  wastes,  disposal 113  7 

Oils,  analyses 227 

color  reactions 332 

essential,  extraction 978 

frying,  treatment  of 1103 

halogen  absorption 130 

methods  of  analysis 228, 327 

saponification 19 

vegetable,  food  value 79 

viscosity 641 

Oklahoma  College,  notes.  412, 520, 726, 833, 937, 1141 

Station,  financial  statement 411 

notes 412,520,1038,1141 

report  of  director 411 

Oleander  sphinx,  notes 990 

Olein,  synthetic  preparation 641 

Oleomargarine  containing  ammonia 599 

legislation  concerning 506 

"  Olinda  bug,"  notes,  TJ.  S.  D.  A 143 

( Hive  bacteriosis,  investigations 987 

disease,  notes 987 

diseases,  treatment 265 

fly,  remedies 278 

f umagine,  notes 678 

industry  at  Sfax 265 

oil,  analyses,  Cal 949 

by-product,  notes 898 

iodin  number 538 

manufacture 265, 719 

Cal 718 

preservation  and  purification 898 

rancidity 490 

Tunis,  chemical  studies 948 

pits,  oil  from 1002 

products  in  Italy 491 

scale,  notes 678 

sooty  mold,  notes 171 

treatment 172 

Olives,  green,  pickling 877 

pickled,  analyses,  Cal 949 

preservation 265 

varieties,  Cal 972 

Olor  columbianus,  susceptibility  to  tubercu- 
losis    924 
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Oncideres  pustulata,  notes 485 

tcxana,  notes,  Miss 992 

Onion  bacterial  rot,  notes 381 

blight,   description   and   treatment, 

N.  Y.  Cornell 170 

chaff,  analyses,  Cal 1003 

maggot,  notes,  Conn.  State 9S9 

N.Y.Cornell 170 

Wis 792 

thrips,  notes,  N.  Y.  Cornell 170 

U.  S.  D.  A 70 

"white  tips,"  notes,  N.  Y.  Cornell. . .  170 

Onions,  culture,  N.  Mex 1076 

Oreg 47 

experiments,  Mont 773 

in  Egypt,  TJ.  S.  D.  A 307 

fertilizer  experiments,  Mass 350 

germination  as  affected  by — 

different  conditions,  TJ.  S.  D.  A.  167 

electricity,  Mass 335 

irrigation  experiments,  TJ.  S.  D.  A. .  721 

varieties '. 263 

Can 262 

Mich 261 

Mont 773 

X.  Mex 1077 

Oreg 47 

Oospora  scabies.     (See  Potato  scab. ) 

Ophiobolus  herpotrichus,  notes 571 

Ophionini,  notes 386 

Ophiusa  melicertc,  notes 178 

serva,  notes 178 

Opsonins  in  immunized  rabbits 1041 

Opuntia,  analyses,  Ariz 1003 

Opuntia  ftcus  indica,  feeding  value 494 

Orange  collar  rot,  notes 171,677 

disease  in  Italy 382 

Porta  Rico,  U.  S.  D.  A. . .  145 

diseases,  notes 1094 

juice,  analyses 800 

examination 744 

Oranges,  analyses,  Cal 949 

TJ.  S.  D.  A 669 

culture 52,266 

in  California 467 

Porto  Rico,  P.  R 370 

injury  by  bees 487 

Jnsects  affecting,  U.  S.  D.  A 145 

protection  from  frost 876 

varieties,  Cal 972 

Orehard — 

grass,  culture,  S.  C 864 

root  system,  Kans 1066 

inspection.     (See  Nursery  inspection.) 

survey,  value  of 730 

Orchards — 

conservation  of  soil  moisture  in.  Can 240 

cover  crops  for 371 

Can'. 262 

Mich 261,266 

Wis 777 

cultivation,  U.  S.  D.  A 307 

fumigation 891 

management,  Md 156 

in  New  England,  N.  H. . .  49 

Orchid  parasite,  new 989 

( )rchids,  new  hybrid 161 
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Oregon  College,  notes 112 

ion,  financial  statement 831 

notes 112 

report  of  director 831 

Organic  liases,  preparation  from  plants. ...  439 
matter — 

determination  in  soils '.t.">7 

determination  in  soils,  U.  S.  D. 

A 651 

heat  of  combustion 290 

value  in  soils,  Til 652 

Ornamental  plants,  culture 671 

insects  affecting,  X.  J..  1096 

native,  N.  Mex 471 

notes 542 

shrubs,  hardy,  Wyo 872 

I  3,  Can 171 

trees,  notes 173 

tesl  s,  Can 471 

Ornithogalum  thyrsoides,  poisoning  of  horses 

by 304,514 

Orobanche  ra  mosa ,  notes,  N.J 476 

Ohio 887 

Orth(  in  insignia,  notes 795 

Orthoptera  Of  Colorado,  Colo 1096 

New  Mexico 1097 

Ortstein  formations  in  southern  Russia 343 

humus  acids  of 859 

Oryctt  s  rhinoi  ero  .notes 178 

Oscinis frit,  notes 893 

Osiers,  culture ltd, 674 

notes 880 

Osmiabicornis,  notes 275 

Osseomucoid,  distribution 291 

Osteomalacia  in  cattle 124 

cows 926 

horses 1135 

Ostrich  farming 590 

in  Australia,  V .  S.  D.  A...  725 

Colony 1009 

Ostriches,  flies  affecting 1 101 

Otocyon  megalotis,  description 543 

Ouachita    Parish,    Pa.,   soil   survey.    T".    S. 

D.  A 1059 

Ovarian  >■  of  nymphomania 

in  cows 122 

"  Ovidius,"  culture 155 

Ovularin  lolii.  notes 379 

Ovulariopsis  ulmorica  n.  sp..  notes 477 

Owls,  notes 23S 

Oxen,  draft,  molasses  for 803 

Oxydases,  chemical  nature 232 

Oxygen,  effect  on  chlorophyll  production  ..  337 

Oxyspirura  mansoni,  notes,  U.  S.  D.  A 611 

Oyster-shell  bark-louse,  notes 279,578 

Can 274 

Mont 176 

N.  H 72,890 

remedies,  Wash. ..  577 

Oysters     nalysea 184 

European,  nucleon  in 1002 

propagation,  X.J 501 

Ozone,  effect  on  baking  quality  of  flour 1102 

Packii                        720 

Packinghouse  waste,  utilization 212 

Paddy.      See  Pice.) 

3305— No.  12—05 7 
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Pagoscope,  description 955 

Palm  nut  cracking  machine,  trials 268 

oil,  detection 621,845 

tree  as  affected  by  rainfall,  U.  S. 

D.  A 648 

pith,  edible 1001 

scale,  notes 279 

Palms,  date.    (See  Date  palms.) 

Pancreas,  autodigestion 289 

effect  on  proteid  formation 288 

nucleoproteid,  notes 290 

Pancreatic  digestion,  factors  affecting 583 

juice,  human,  studies 492 

Pansies,  germination  studies,  U.  S.  D.  A...  167 

Pa  paw  diseases  in  Porto  Rico,  U.  S.  D.  A..  145 

insects  in  Porto  Rico,  U.  S.  D.  A. . .  145 

studies 467 

Papaya,  notes 542 

Paper,  dimensions  as  affected  by  drying. . .  1065 

Papers,  arsenic  in,  U.  S.  D.  A 642 

Papilio-  asterias,  notes 796 

demoleus,  notes 990 

machaon,  notes 796 

Para  rubber.     (See  Rubber.) 

Paracasein,  relations  to  bases  and  acids, 

X.  Y.  State 1018 

Paraguay  tea,  monograph 183 

Paralysis  in  sheep 515 

parturient.     (See  Milk  fever.) 

Paramcria  phUippinensis,  notes 268 

Paramidophenol,  detection  in  urine 99 

Paraplegia,  equine,  notes 206 

Parasites  as  an  aid  in  determining  rela- 
tionship of  hosts 541,927 

of  animals,  researches 926 

treatise 410 

mosquitoes 486, 797, 894 

Parasitism,  artificial,  of  peas 1053 

in  fungi,  origin  of 169 

Paratyphoid  bacillus,  notes 340 

Parchment  paper  containing  boric  acid t:00 

Paresis,  parturient.    (See  Milk  fever.) 

Paris  area,  Texas,  soil  survey,  TJ.  S.  D.  A..  1059 

green,  analyses,  Cal 995 

application  to  cotton 389 

as  an  insecticide,  U.  S.  D.  A...  76 

effect  on  foliage,  Oreg 797 

R.I :..  67 

TJ.  S.  D.  A....  76 
Parsley,  culture  in  Alaska,  U.  S.  D.  A....  141,142 

Parsnips,  culture  in  Alaska,  V.  S.  D.  A 141 

varieties 35 

Can 262,1069 

.Mich 261 

Parsons  area,  Kansas,  soil   survey,  U.  S. 

I>.  A 1060 

Parturient  apoplexy,  paralysis,  or  paresis. 
(See  Milk  fever.) 

Pants  cxruleus,  notes 791 

Paspalum  dilatatum,  culture,  S.  C 864 

experiments, 

Cal 963 

Passiflora  ccrrulea,  as  a  parasite 889 

Passion  flower,  parasitic  growth 889 

vin  's.  fertilizers  for 161 

Pastes,  alimentary,  analyses,  U.  S.  D.  A...  897 
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Pasteurization- 
in  butter  making,  Wis 92 

of  cream 701 

Can 300 

Wis 90 

milk 701, 1015, 1121 

Wis 90,816 

for  infant  feeding 193 

in  cheese  making '.».">,  701 

investigations 1123 

skim  milk 1 123 

Wis 91 

sour  cream,  Wis 92 

Pasteurizer,  regenerative,  trials 403,830 

Pastinaca  sativa,  notes,  Utah 508 

Pasture  for  pigs 1138 

plants  of  Iceland,  analyses 1071 

Pastures,  fertilizer  experiments 242 

fertilizers  for 75fi 

improvement 1  111 

mountain  irrigation 723 

plants  for,  Nebr 150 

U.  S.  D.A 148 

Pathology,  bibliography 300 

dictionary 708 

general,  atlas  and  epitome 919 

text-book 821 

of  animals,  general 603 

veterinary,  treatise 1128 

Paul,  William,  biographical  note 940 

Pea  bran,  analyses 1048 

chips,  analyses 1048 

dust,  analyses 1048 

fowls,  raising 908 

hulls,  analyses,  Can 1107 

louse,  green,  notes,  U.  S.  D.  A 70 

meal,  analyses,  Can 1 107 

vine  silage,  analyses,  Wis 744 

weevil,  development  and  remedies 570 

notes 990 

Can 1068 

Peach  aphis,  black,  notes,  Colo 1096 

notes 890 

remedies 388 

borer,  notes,  U.  S.  D.  A 70 

remedies,  S.  C 177 

disease,  description  and  treatment. .  573 

foliage,  injuries  by  spraying,  R.  I  . . .  67 

industry  in  Missouri,  Mo.  Fruit 1080 

leaf  curl,  notes,  Can 274 

Ohio 171 

treatment,  Conn.  Storrs. . .  74 

Mich 261 

rosette,  notes,  Mo.  Fruit 1094 

rot,  notes,  Can 274 

scab,  notes,  Ohio 171 

scale,  notes,  U.  S.  1).  A 143 

tree  borers,  notes,  Md 176 

remedies 342 

yellows,  notes,  Va 577 

Peaches- 
breeding  experiments 730 

budding 566 

canning,  cost 667 

chemical  studies 465 

cover  crops  for 778 
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cultivating  v.  mulching 372 

culture  in  pots 776 

Steiermark 565 

fertilizer  experiments,  Conn.  State 52 

Honey  group,  Fla 566 

pruning  and  training,  Tenn 67 1 

ripening  of ol'I) 

root  pruning 166 

seedling  varieties 265 

shipping 372 

experiment 876 

varieties 371 

Cal 972 

Can 264 

Mich 261 

Mo.  Fruit 1078 

N.  H 49 

new,  U.  S.  D.  A 156 

whiter  injuries 467 

winterkilling,  Ohio 974 

Peanut  cake,  poisonous  alkaloid  in 1108 

middlings/analyses 584 

Peanuts,  analyses 740 

anatomy  of,  Conn.  State 896 

culture  and  uses,  Ark 560 

experiments,  S.  C 558 

fertilizer  experiments,  Miss 459 

Pear  and  cherry  slug,  remedies,  Wash 578 

black  spot,  notes 62 

blight,  description,  Utah 67 

notes,  Can 477 

Va 577 

diseases,  notes,  N.J 442 

treatment 61 

gall  gnnts,  notes 277 

leaf  blister-mite,  notes,  Can 274 

Mon1 176 

psylla,  notes 386,795 

Can 274 

Conn.  State 989 

N.  H 72 

U.S.  D.A 70 

remedies 484 

scab,  treatment 381 

Cal 887 

slug,  notes 890 

Wis 792 

spot  disease,  notes 384 

Pears,  blossoming  period,  R.I 47 

breeding  experiments 668 

chemical  studies 465 

culture  in  pots 776 

Steiermark 565 

flower  development,  Wis 49 

Kieffer,  pollination 668 

preservation 670 

pruning 465,466,977 

and  training,  Tenn 671 

quinol  in  buds 642 

seedling  varieties 265 

shipping  experiment 876 

spraying  with  Paris  green,  Oreg 797 

varieties 371 

Cal 972 

Can 262,264 
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Pears,  varieties,  Mich 261 

Mo.  Fruit 1078 

N.H 49 

Nev 1034 

Peas,  artificial  parasitism  of 1053 

as  a  green  manure 4.35 

affected  by  Aspergillus  nigcr 445 

breeding  experiments 23,263 

canned,  decomposition,  X.  Y.  State...  79 

sugar  content 184 

cooking  tests,  S.  Dak 1075 

culture  experiments,  Cal 963 

Can 1068 

in  Alaska,  U.  S.  D.  A 141, 142 

digestibility 286 

fertilizer  experiments 30,244 

Mass 350 

field,  analyses,  Mont 744,770 

culture,  Mich 251 

experiments,  Oreg 764 

in  Nebraska,  U.  S.  D.  A  150 

fasciation 619 

v&i  ieties 35,363 

Can 1068 

Wyo 864 

for  pigs,  ( >reg 85 

.     germination  as  affected  by — 

carbon  bisulphid 785,983 

chlorin 984 

different  conditions,  U.  S.  D.  A...  Ui7 

green,  coloring  matter  in 1 104 

ground,  for  pigs.  Wis 86 

growing  period  i"  Norway 45S 

grow  tii  as  affected  by — 

borax 21 

different  substances 859 

intramolecular  respiration 133 

seed  characters 983 

selection.  \.  V.  State 784 

soil  inoculation 851 

varieties 263,965 

Can 248,262,962 

Mich 261 

Mont 762 

Oreg 47 

S.  Dak 367,1075 

Wis 762 

Wyo 872 

water  culture 23 

requirements,  Wis 105 

yield  in  Ontario,  Can 1066 

Peat,  analyses    557 

Mass 34 

litter,  drying  frames  for I  to 

fertilizing  value 242 

meal,  digestibility 291 

soils   studies,  Wis 755 

Pebrine,  notes      '-'79 

Pecan  boret    notes.  Miss 992 

bud  worm,  notes.  Miss 992 

prune' ,  notes,  Miss W- 

weevil,  notes.  Miss 992 

Weans,  culture 53 

insects  alfecting.  Miss 992 

root  pruning 977 

varieties,  Mien 261 
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Penicilliwm  glaucum,  effect  on  corn  meal, 

N.J 493 

fodders 442 

meat 1002 

spp.,  notes 618 

Pennsylvania  — 

College,  notes 214,616,937 

semi-centennial 1046 

Station,  financial  statement 831 

notes 214,308,412,520,726,937 

report  of  director 831 

Pentatoma  plebeia,  notes 888 

savy,  notes,  Colo 1096 

Pentosans,  determination 948 

digestibility 286, 291 

Peonies,  culture 1082 

varieties 420 

Pepper  disease,  notes 384 

physiological  effects 393 

Peppers,  culture 266 

in  Hawaii,  U.  S.  I).  A 143 

mycorrhiza  on  lateral  roots 851 

seed  selection,  N.  Y.  State 784 

Pepsin,  autodigestion 195 

Peptic  digestion,  retarding  by  salts 289 

Peptone  feed  for  pigs 499 

occurrence  in  seeds 847 

physiological  effects 1105 

Peranabrus  scabricollis,  notes,  U.  S.  D.  A..  70 

Perchlorate,  reduction 638 

Perfumes,  extraction 978 

Pergesa  porcellus,  development  of  eye  spots.  793 

Periarthritis  tarsi,  chronic,  in  horses (ill 

Pericardial  fluid,  bactericidal  power 822 

Peridermium  pint,  culture  experiments ....  787 

strobi,  notes 888 

P e.rkinsiella  saccharicida,  notes,  Hawaii 277 

l\  S.  I).  A  143 
Permanganate,    reduction    by   chlorids    in 

water 537 

Peronospora  cubensis,  notes 851 

schleideniana,  description,  N. 

Y.Cornell 170 

Peronospora,  treatment 678 

Persimmons,  Japanese,  culture,  Fla 467 

varieties,  Cal 972 

Prstalozzia  guepini,  notes 380 

Petechial  fever  in  horses 97 

t  rea  tment 1028 

Petroleum  distillate,  spraying  with,  U.  S. 

1).  A 71 

Pe-tsat ,  culture .'{67 

Phacidium  falconeri,  notes 989 

Phasinidte,  studies 682 

Pheasants,  eye  disease 104 

Phenol,  antiseptic  value 915 

Phenolin,  value 718 

Phenological     observations     at     W'auseon, 

Ohio 1057 

Phleum  alpinum,  analyses 1071 

Phloridzin  in  apple-tree  buds 642 

Phloroglucin  in  plants 741 

Phlox. germination  invest  igations,  U.S.D.A.  167 

Phlyctsenodes  sticticaiis,  egg  parasite 893 

Phoma  betx,  in  vest  iga  t  ions 886 

bra<ssicx,  notes 381 


1226 


EXPERIMENT    STATION"    RECORD. 


Page. 

Plinmti  napo-brassicx,  notes 62 

reniformis,  notes 678 

Phonolites  in  Central  Africa 241 

Phorbia  brassicx,  notes L'77,  794 

rubivora,  notes,  Wash .">77 

Phorodon  humuli,  remedies,  Cal 793 

Phosphate — 

agricultural 556, 1064 

Belgian,  analyses,  Mass 34 

deposits,  development 761 

in  Tennessee 557 

of  aluminum,  analyses,  R.I 34 

lime,  fossiliferous 760 

rock,  analyses,  Conn.  State 658 

in  New  Zealand 655 

production  in  the  United  States..      557 

tricalcium,  solubility 223 

W  i  'Iters 654 

Phosphates — 

absorption  by  soils 549 

after-effect  s 556 

application 30 

as  affected  by  lime 554 

water 222, 534 

assimilation  by  animals 1005 

comparison 30,  139,  555, 556,  654, 1064 

Mass 350 

crude,  rendering  soluble  the  phosphoric 

acid  in 223 

determination,  colorimetric  method....      533 

in  water 224 

effect  £>n  composition  of  milk 1010 

feeding  value  of  turnips 82,259 

metabolism 294 

in  milk,  studies 1 123 

inorganic,  in  seeds  and  seedlings 224 

insoluble,  effect  on  rice 555 

movement  in  soils 547 

Statistics 655,762,862 

use 155 

(See  also  Superphosphates. 

Phosphatic  slag,  analyses 655,  1048 

Mass 34,  i.'.i 

R.I 744 

experiments 32,244 

Can 250 

fertilizing  value 139 

methods  of  analysis 321 

tests 1064 

treatment  with  sulphite..      7fil 

Phosphorescence  in  plants,  studies 747 

of  meat 581 

Phosphoric  acid- 
action  in  commercial  fertilizers 556 

assimilation  by  plants 344 

availability  in  fertilizers 32,654 

soils 138,553,555 

determination 322, 330, 439, 539, 843 

as  magnesium  pyrophos- 

.  phate 15 

in  organic  substances . . .      536 

phosphatic  slag 321,534 

soils 15 

effect  on  sex  of  dioecious  plants 228 

variation  in  plants 870 

for  live  stock 585 
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in  nervous  system 82 

organic  compounds  in  soils 556 

removal  in  Jamaican  exports 240 

requirements  by  man 902 

solvents  for 553 

Phosphorus — 

compounds,  nutritive  value 904 

determination — 

colorimetric  method 740 

in  organic  matter 1002 

X.  V.  State 18 

medication 288 

metabolism 185, 286, 800, 999 

poisoning  in  fowls 104 

Photolepsis,  definition 644 

Photosynthesis    by    chlorophyll    removed 

from  plants 229 

Phyllosticta  berolinensis,  notes 989 

coffeicola,  description 988 

COTTiansis,  description 988 

ralconeri,  notes 989 

sphxropsoidea,  notes,  Mass 337 

Phylloxera,  notes 890 

Idaho 1100 

remedies 797,992 

Physiography  of  the  Philippine  islands 24 

Physiology,  catalogue  of  literature 689 

chemical,  exercises I  106 

diet  ionary 70S 

plant,  methods  in 23 

results  of  investigations  in ... .  405 

Phylolxma  herrnmnni,  notes 682 

Phytophthora  infestans,  biology 38] 

investigations 65 

notes 64;  179 

Fla 788 

nicotianse,  notes,  Ohio 887 

Phytophthora,  studies 478 

Phytosterin  acetate  test  for  butter 18 

Pickles,  production 667 

Pie  melons,  feeding  value 494 

Pieris  rapx,  notes 486 

Pig  feeds,  analyses 584 

mange,  notes 97, 205 

Pigeon  POX,  studies 828 

Pigeons,  new  intestinal  parasite,  U.S.  D.A.  409 

tapeworm  in 104 

Pigs,  breeding 295 

experiments,  (Cans 498 

in  Denmark 590 

Ireland 1007 

calculating    weight    from     measure- 
ments   1012 

corn  for,  Wis 86 

cost  of  raising,  V.  S.  I).  A 307 

digestion  experiments 291 

digestive  ferments 1 1  in,  I J 17 

disease  due  to  moldy  corn,  Nebr 607 

diseases,  dietetic 1 129 

handbook,  Ind 513 

in  Umtall  district 205 

serum  treatment 409 

feeding  and  management 1007 

experiments 518,802, 1113 

Can 294 
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Pigs,  feeding  experiments, Colo 1114 

Idaho 498 

Ind 809 

Kans 498 

Mass 495 

X.  H 

Oreg S4,8  8 

fc 294,1113 

Wi- s.-,,  v..  808,809 

following  steers,  Iowa 

Okla 397 

lirements 692 

for.;.                   r,  Mich 1114 

grain  rations  for,  Mo 1115 

industry.  Ill 906 

in  Australia 907 

Bohemia 1006 

judging 691 

ma  nmu                     715 

management,  (J.  S.  D.  A 400 

market  classes  and  grades.  Ill 905 

milk  solids  for,  Conn.  Storrs 806 

millet  seed  for.  I".  S.  P.  A 615 

pasture  for 113S 

:  16  feed  for 499 

Jog  by  feeding  stuffs 103 

raising 190 

equipment  for.  Mich 1114 

rape  for 113S 

( .  clover  for,  Wis S2 

rations  for.  Wis 809 

relation  of  live  to  dressed  weight 692 

skim  milk  for,  N.  Y.  Cornell 295 

soiling.  Oreg 9 

is.  Wis 86 

treatise 1006 

utilization  of  waste  in  feeding 1116 

vermifuge  for 409 

Pigsties,  construction 191 

Pikeville  area.  Tennessee,  soil  survey.  U.  S. 

P.  A 1059 

Pin  cherry,  breeding  experiments,  S.  Pak. .  370 

Pine  and  spruce,  symbiosis 162 

cank>                          tes. 888 

culture  in  Belgium 674 

forests,  lodgepole,  formation 880 

restocking 622 

ist,  notes 382 

maritime,  planting  in  France 473 

planting  in  Rhone  valley 163 

plantings  as  affected  by  fertilizers 56 

rust,  culture  experiments 787 

seed  collecting 474 

timber,  production 1088 

-    ■nary  moth,  notes 278 

weev  ila             -        993 

white,  planting 162 

in  New  England.  C.  S. 

P.  A 57 

Pineapple  disease,  notes 82,7 

e,  notes 279 

Hawaii 

Pineapples,  analyses 74(1 

1   .  S.  P.  A 669 

ash  analyses  of  plants 7-1(1 

canning 670 


.  - 

Pineapples,  canning  and  preserving 490 

composition.  Fla 4<i9 

culture  experiments 972 

in  Hawaii 

I".  S.  P.  A  ..  143 

teratology  of 

varieties.  Fla 4riS 

Pinus  cembra  leaf  rust 8>8 

Pipette  for  sampling  milk.  Wis 

Pipiza  rariheu  m .  notes 

Piricularia  caudata  n.  sp..  description w 

Piroplasma  bigeminum.  parasite  resembling  101 

can  is.  notes 72 

equi.  notes 1135 

Piroplasmosis  in  dogs,  immunity  in 1030 

tropical  bovine 925 

Pissodes  notatus.  notes 993 

Placenta,  removal  from  cows 101 

Plane  table,  use  of 516 

trees,  propagation  by  cuttings lt;2 

Plant  analysis  as  an  index  of  soil  fertility. . 
breeding — 

discussions 43." 

experiments— 

X.  Pak 146 

X.J 464 

S.  Pak 

Wis 

with  apples 23 

Can .  . 

barley 23,255 

beans 263 

carnations 731,978 

cereals 151,864 

clover 255 

R.I 765 

corn 560,772  -   • 

Ga 765 

Ind 1072 

X.  Pak 152 

cotton 1070 

fruits 730 

gooseberries 23 

gra  sses 255 

hops 969 

Ilex.  R.  I 48 

mangel-wurzels 255,354 

oats 23,41,360,462,766 

pears 668 

peas 23. 263 

potatoes 360,730 

rhododendrons 161 

root  crops 354 

rye 255,772,785,8 

squashes.  Me 365 

stocks 263 

strawberries 266 

R.I 48 

sugar  beets.  U.  S.  P.  A.  983 

cane 

sweet  corn.  Md 665 

R.  1 48,766 

tobacco.  Ohio S70 

Wis "  - 

tomatoes.  Ind 772 

Me 365 
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experiments — continued. 

with  wheat 23, 436, 871 

Can 246 

N.  Dak 152 

international  conference 464 

investigations 151, 

22«.l, 265, 772, 785, 864, 964 

literature 354 

methods 730,864 

treatise 1065 

work  of  Luther  Burbank 773 

bug,  notes 990 

diseases — 

bacterial,  Can 477 

control 884 

in  Germany 384 

in  Belgium 676 

Bohemia 676 

Connecticut,  Conn.  State 62 

Denmark 62, 483 

Iowa,  notes 62, 623 

Porto  Rico,  U.  S.  D.  A ;..       144 

Samoa 211 

the  Transvaal 228 

Tropics 676, 985, 1091 

Victoria 61 

legislation  concerning 680 

notes 62, 477, 573,  776, 851 

Okla 890 

report  on 380 

treatment 383,  792, 982 

yearbook 524 

(See  also  different  host  plant.*.  \ 

fibers,  notes,  U.  S.  D.  A 152 

food,  assimilation 344 

available,  in  soils 138, 857 

definition 620 

determination  in  soils 28, 138 

effect  on  variation  in  plants 870 

in  Illinois  soils,  III 1062 

solubility  in  soils 656 

water-soluble,  hi  soils.  28,325,546,757 

Minn 957 

growth  as  affected  by — 

carbon  dioxid 847 

colored  light 848 

different  substances 858 

electricity,  Mass 334, 335, 337 

mercury  vapor  electric  light 730 

metallic  salts 228 

salt  water 951 

sterilization  of  soil 450 

growth,  rate 848 

relation  to  humus 138 

soil  physics 951 

lice,  notes 279,386,680,990,1097, 1100 

Colo 1096 

Mont 791 

N.J 483,  1096 

U.  S.  D.  A 143,387 

remedies 72,  795 

life  and  rainfall,  U.  S.  D.  A 25 

morphology,  handbook 643 

names  in  the  Philippine  Islands 132 

physiology,  methods 23, 28 

proteids,  classification 330 


Page . 

Plantain  products,  notes 567 

Planters,  trials 209 

Plants — 

absorption  of  drugs  by 872 

electromagnetic  waves  by  953 

materials  by 21 

water  by,  U.S.  D.  A 650 

acidity,  investigations 849 

of  roots 1049 

adaptation  to  intensity  of  light 643 

,'i  tkaloids  as  a  source  of  nitrogen  for 228 

and  frost 649 

a  s  affected  by  factory  fumes 290 

various  substances 952 

wind-breaks 1088 

assimilation  of  organic  carbon 335, 336 

substances  by . .  952 

culture  in  presence  of  alga;  and  bacteria  .  851 

dimensions  as  affected  by  drying 1065 

dioecious,  sex  as  affected  by  fertilizers. .  228 

economic,  in  Germany 228 

the  Kongo 542 

Transvaal 228 

electro-culture 557 

fecal  excretions .'ill 

fertilizer  requirements 31 

forcing  with  chloroform 158, 1 59, 664 

ether.  158, 159, 268, 269, 664, 665, 978 

form  and  structure  as  affected  by  air. . . .  643 

functional  capacity 22 

growing  periods  in  Norway 458 

identification,  Cal 951 

importation  by  the  Department,  V .  S. 

D.  A 852 

improvement  by  selection .'ill 

injurious  to  stock,  U.  S.  D.  A 863 

injury  by  smelter  fumes,  U.  S.  D.  A 953 

Utah 447 

tobacco  smoke,  Wis 775 

interrelation  and  affinities 730 

intramolecular  respiration 745 

introduction  into  South  Africa 174, 178 

latent  life 23 

lime  requirements 1061 

mannite  as  a  reserve  food  in 54 1 

medicinal,  notes 542 

report  on 329 

methods     of    conducting    experiments 

with 558 

middle  lamella  in 133 

mutation  in 2:i,.">4ii 

new  species  in  the  Philippine  Islands 54 1 

of  the  Minbu  District,  Burma 542 

origin  and  nature  of  color  in 540 

ornamental,  culture 671 

insects  affecting,  N.  .1 1096 

notes 542 

N.  Mex 471 

phosphorescent,  studies 747 

poisonous,  in  the  Transvaal 228 

notes 542 

Utah 508 

studies,  Cal 951 

to  sheep 1055 

stock 96,514 

protoplasmic  streaming  in 849 

relationship  us  indicated  by  parasites.  54 1,927 
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respiration 019 

.is  affected  by  formaldehyde  849 

secret  ion  of  carbon  dioxid  by  roots 1048 

transpiration 019, 1052 

determination,  U.S.D.A.  051 

variations 872 

due  to  food 870 

water  requirements 856 

winterkilling,  Mass 337 

Plasmodiophora  brassicse.       (See  Cabbage 
club  root .  i 

Plasmon,  analyses 702 

Plaster,  land.     (See  Gypsum.) 

of  I'aiis  bandages,  use  in  veterinary 

practice 98 

Platyparea  pceciloptera,  notes 276, 791 

PlatyptUia  rhododactyla,  notes 683 

Pleospora  faiconeri,  notes 989 

Pleospora,  relation  to  llelminthosporium. .  64 

Pleuro-pneumonia,  contagious,  prevention.  508 

notes 300 

I'.S.  D.  A 718 

\  accination 202 

Pleurotus  ostreatus,  notes 985 

Ploti  Experiment  Station,  report 544,552 

Plow,  large G13 

steam,  trials 613 

subsoil,  notes, 830 

Plowing,  effect  i  >n  corn  production 356 

soil  temperature 1060 

Plows,  American  swing,  durability 306 

preservatives  for  iron  parts 306 

Plum  curculio  att'ect  iug  apples,  Mo 276 

discussion,  111 1098 

u.tes 386,889 

Conn.  State 989 

Mass 387 

Md 176 

N.  H 890 

Tex 795 

remedies 623 

Mich 260 

r.  notes,  Tex 795 

rot,  notes,  Can 274 

witches'  broom,  notes 481 

Plums,  blossoming  period,  H.I 47 

breeding  experiments,  S.  Dak 370 

chemical  studies 465 

classification 669 

culture,  Ga 1081 

\.  Dak 156 

in    \laska,  U.  S.  1).  A 141 

pots 776 

Steiermark 565 

.|r\  elopment 540 

Bowei  development,  Wis 49 

Japanese,  introduction 371 

self-sterility 876 

marketing.  Mich 261 

nath  e,  cull  ure.  Wis 52 

pruning  and  training,  Tenn 071 

seedling  varieties 265 

shipping  experiment 876 

thinning  experiment,  Mich 261 

varieties,  Cal 972 

Can 262,264 
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Plums,  varieties,  Ga 1081 

Mich 261 

Mo.  Fruit 1078 

N.  II 49 

Nev 1034 

Pneumonia  in  dogs 1128 

horses,  treatment 98, 716 

notes 128 

septic,  serum  treatment 200 

(See  also  Pleuro-pneumonia.) 

Poa  alpina,  analyses 1071 

annua,  analyses 1071 

Podzol,  absorptive  capacity 652 

properties 344 

Poisons,  effect  on  inorganic  ferments 339 

Poll  evil,  treatment 827 

Pollen  as  a  cause  of  hay  fever 186 

Poltava  experiment  field,  work 544, 614 

Polychrosis  viteana,  investigations,  N.  Y. 

Cornell 681 

Polygonum  rust,  notes 482 

Polygonum  viviparum,  analyses 1071 

Polypeptids,  formation  from  amido  acids. .  041 

Poly  poms  adustus,  notes 985 

connatus,  notes 985 

mylittx,  notes 564 

versicolor,  notes 985 

Polyporus,  resistance  to  drying 985 

Polytechnic  School,  California,  report 727 

Pomegranate,  propagation  by  cuttings 162 

Pomelo  anthracnose,  description  and  treat- 
ment, Fla 573 

Pomelos,  analyses,  U.S.D.A 669 

culture 52 

Pontiac  area,  Michigan,  soil  survey,  U.  S. 

D.  A 1059 

Pop  corn,  composition  and  popping,  U.  S. 

D.  A 307 

Poplar,  Canadian,  planting  in  Rhone  Valley  163 

value 674 

girdler,  notes,  U.  S.  D.  A 387 

Lombardy,    propagation    by    cut- 
tings    162 

Poplars,  monograph 474 

Poppy,  opium,  oxidizing  enzyms  in 619 

Pork,  American,  importation  into  Turkey. 

U.  S.  D.  A 725 

cysticerci  in 97 

dressing 693 

packing  in  the  West,  U.  S.  D.  A 1035 

Portland  cement,  manufacture 516 

Porto  Rico  Station,  notes 308, 938 

report,  U.  S.  D.  A 143 

Posts,    treatment    to   increase   durability, 

R.  I 59 

Pot  herbs,  Indian,  food  value 392 

Potash 

absorption  by  soils 549 

action  in  eommercia  1  fertilizers 556 

availability  in  soils i:;s 

determine  t  ion  15, 320, 331, 843 

in  fertilizers 63S 

plants 638 

soils 15,534,038,843 

effeel  on  color  of  flowers,  R.I 47 

sex  of  dioecious  plants 22s 

variation  in  plants 870 
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fertilizers,  comparison 861 

Mass 350 

use 30, 4.r).-),  760 

in  soils 29 

as  affected  by  lime 656 

sodium  chlorid. . .  662 

Industry  in  Germany ., 557 

movement  in  soils 548 

removal  in  Jamaican  exports 240 

salts,  action  in  presence  of  lime 760 

comparison  on  moor  soils 31 

effect  on  potatoes  and  beets 660 

moisture  in 320 

substitution  of  sodium  for 36 

Potassium — 

chlorid,  effect  on  composition  of  milk . .  1010 

phosphates 222 

determination 333, 439 

in  urine 1050 

distribution  in  organic  matter 948 

effect  on  excretion  of  ammonia 289 

growth  of  bone 1005 

ferrocyanid,  effect  on  plant  growth 21 

iodid,  effect  on  plant  growth 20 

nitrate,  effect  on  composition  of  milk . .  1010 

orotate  in  milk 1120 

oxalate  as  a  lead  precipitant 1049 

soaps,  resorption  in  small  intestine 800 

sulphate,  effect  on  phosphates 222 

sulphocyanid,  fertilizing  value 36 

tetroxalate  as  a  titrating  reagent 224 

Potato  bacterial  disease,  notes 479, 572 

Fla 788 

' '  bangle ' '  blight,  notes 64 

beetle,  notes 1097 

Conn.  State 989 

emedies 76 

Can 281 

Min 869 

black  scab,  notes 169,381,479 

"blackleg,"  notes 676 

blight,  notes 64 

treatment,  Me 1093 

diseases  in  India 64 

notes 381 

Colo 789 

syllabus  of  lecture  on,  U.  S. 

D.  A 676 

treatment 72, 353 

early  blight,  notes 61 

Fla 788 

flea  beetle,  notes,  Colo 1096 

harvester  trials 306 

late  blight,  notes,  Fla 788 

leaf  spot,  notes 478 

nematode  disease,  notes 61 

new  species 360, 868 

quick  rot,  treatment,  U.  S.  D.  A  .. .  142 

Rhizoctonia  disease,  Colo 788 

Fla 78S 

rot  fungus,  biology 381 

notes 479, 1092 

N.  .7 442 

studies 65, 478 

treatment.  Me 1093 
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Potato  rot,  treatment,  Minn 868 

scab,  notes 479 

Fla 781 

treatment,  Minn 869 

Wis 63 

sclerotium  disease,  notes 61 

starch     factory    refuse,     fertilizing 

value,  Can 246 

winter  rot,  notes 479 

Potatoes — 

analyses 767 

as  affected  by — 

copper  sulphate 133,865 

iron  sulphate 865 

molds 443 

potash  salts 660 

salt 660 

breeding  experiments 360, 730 

composition  as  affected  by  fertilizers..      243 

cultivation,  U.  S.  D.  A   83 

culture 360 

experiments .  36, 38, 153, 351 , 459, 767, 864 

Can 1069 

Mich 251 

Tex 152 

in  Alaska,  U.  S.  D.  A 141,142 

Connecticut 106 

on  moor  soils 38 

dried  feeding  value 802 

drying,  Oreg 779 

electro-culture 557 

fertilizer  experiments 30, 38, 153, 242, 245, 

254,257,352,353,354, 
454,457,547,553,658, 
758,859,861,869,1072 

Can 249 

Mass 350 

Me 1073 

N.  H 42 

Tex 153 

fertilizers  for,  TJ.  S.  D.  A 615 

growing  period  in  Norway 458 

hexone  bases  in 330 

improvement,  111 560 

nitrogenous  fertilizers  for 455,554 

phosphoric  acid  for 455 

potash  fertilizers  for 455 

root  system,  Kans 1066 

rotation  experiments,  R.I 150 

rotting  as  affected  by  storage,  Me 1093 

salt  as  a  fertilizer  for 657 

seed  selection 360, 730 

Can 248 

111 560 

sprinkling  with  gypsum 36 

spraying  experiments .• 479 

Mich 251 

storage 970 

transmission  of  characters  in 360 

varieties 36,38,42, 153,257,352,354,456, 

457,558,661,965,1069,1070,1073 

Can 248,963, 1069 

Mich 251 ,  25S 

Minn 868 

Mont 762 

N.  U 42 
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varieties,  Pa 763 

vigor  as  affected  by  heredity,  Wis 49 

Poultry  bone,  analyses,  N.  Y.  State 584 

diseases,  investigations 206 

notes 122 

Cftl 1029 

dressing 693 

experiments K6, 1 1 1 7 

Can 295,296 

K.I 86 

feeding ,810 

Cal L008 

experiments,  Mass 400 

grit 810 

feeds,  analyses 188 

Cal 1008 

Can 1107 

Mass 494,904 

Me 188 

N.  H 107 

N.J 394 

N.  Y.  State 584 

R.I 34 

Wis 1003 

house,  construction 298 

houses,  air  space 588 

industry  in  Australia 1009 

Bavaria 907 

Europe,  II.  S.  D.  A....  693 

Ireland 191,588 

Maine 296 

Manitoba,  U.  S.  D.  A  .  725 

inspection  for  insects 890 

laying  competitions 297 

marketing  in  France 974 

methods  of  feeding 590 

plant,  English 296 

raising 87 

handbook '. 1008 

lectures  on 419 

notes 907 

societies  in  England  and  Ireland . .  501 
(See  also  Chickens,  Ducks,  etc.) 

Powder-post  beetles,  notes,  IT.  S.  D.  A 175 

Powdery  mildew,  studies,  N.J 442 

Power  development 516 

electrical  transmission 516 

Prairie  dogs,  destruction,  Kans 1137 

Nebr 542 

grasses,  analyses,  N.  Dak 188 

hay,  analyses,  Wis 81 

Precipitate,  slimy,  filtration  and  incinera- 
tion    227 

Precipitation  at  Dodge  City    Kans.,  U.  S. 

D.  A 25,136 

Iowa  Station 62 

in  Oklahoma,  Okla 343 

Wisconsin,  U.  S.  D.  A 647 

Precipitin  reaction  of  lacto  and  caseo  sera. .  915 

Precipitins  and  agglutinins,  identity 919 

Prcnolcpis  parvula,  notes 796 

Prescott,  Albert  B.,  biographical  note 940 

Preservatives — 

analyses 184,846 

detection 947 
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effect  on  health   and   digestion,   U.   S. 

D.  A 182,284 

milk  albumin 325 

strength  of  timber 1089 

in  canned  foods,  Mo 184 

dairy  products 817 

food  products,  N.  Dak 896 

meat,  use 1002 

resistance  of  bacteria  to 915 

Preserves,  analyses 798 

preparation,  U.  S.  D.  A 392 

Prices,  retail,  in  the  United  States 492 

wholesale,  in  the  United  States 689 

Prickly  pear,  analyses,  Ariz 1003 

destruction 476 

Primroses,  mutations  and  hybrids 619 

Prionapteryx  nebulifera,  notes 796 

Privet  disease,  notes,  Okla 384,411 

propagation  by  cuttings 162 

Promethea  moth,  notes,  Me 682 

Proteid  molecule,  nitrogen  in 17, 224 

Proteids — 

as  affected  by  sulphur 288 

autodigestion 186 

chemistry  of 439 

condition  in  blood 801 

determination  in  plants 225 

formation  as  affected  by  pancreas 288 

hydrolysis 903 

in  butter,  studies,  N.  Y.  State 1125 

honey 900 

milk,  reagents  for,  Wis 91 

metabolism  experiments 288, 289, 291 ,  292 

diminishing 304 

of  meat,  separation 323 

studies 488 

wheat  gluten 581 

kernel,  studies 846 

substitution  of  gelatin  for,  in  food 1 105 

transformation  into  fat 583 

ultramicroscopic  investigations 16 

vegetable,  classification 330 

digestibility 285 

separation 323 

studies 847 

Protein,  formation  of  sugar  from 1005 

home-grown,  as   a   substitute  for 

purchased  feeds,  Md 693 

peptic  digestion 186,586 

tryptic  digestion 586 

Proteles  cristatus,  description 543 

Proteoses,  physiological  action 81 

Protoplasmic  streaming  in  plants 849 

Protozoa,  diseases  due  to 405 

pathogenic,  bibliography 406 

treatise 601 

Provender,  analyses,  Conn.  State 903 

Mass 494,904 

Provo  area,  Utah,  soil  survey,  U.  S.  I).  A..  1060 

Primes,  culture  in  Steiermark 565 

dried,  analyses,  Cal 949 

exportation,  U.  S.  D.  A 264 

spraying  with  Paris  green,  Oreg...  797 

varieties,  Cal 972 

new,  U.  S.  D.  A 157 
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Prunus  americana,  development 540 

besseyi,cu\tvre  and  crossing,  S.  Dak.  369 

possibilities  of 159 

pumila,  possibilities  of 159 

simoni,  breeding  experiments 730 

Pseudocommis  vitis,  notes 384 

Pseudofarcy,  origin  in  Japan 300 

Pseudomonas  campestris,  notes 65 

vitality 170 

N.Y.  State  480 

fluorescens,  notes,  Can 477 

phaseoli,  notes,  Can 477 

Pseudomucin,  production  by  bacteria 186 

Pseudotubercle  bacilli,  acid-fast,  significance 

in  diagnosis  of  tuberculosis 608 

Pseudotubercles  due  to  arteritis 407 

Pseudotuberculosis  in  buffaloes 1024 

sheep 825 

Pxylla  mali,  notes 386 

U.  S.  D.  A 71 

Psyllidie,  North  American,  notes 682 

Puccinia  asparagi.     (See  Asparagus  rust.) 

dispersa,  vegetative  life 786 

glumarum,  vegetative  life 786 

hordei,  vegetative  life .  786 

helianthi,  culture  experiments 787 

penniseti,  notes 381 

polygoni  amphibii,  notes 384,482 

prenan'\idis,  notes 380 

pruni,  spores 787 

sorghi,  aecidial  form 986 

culture  experiments 787 

vexans,  spores 787 

Puerperal  eclampsia.     (See  Milk  fever.) 

Pulse  rate  as  affected  by  work 902 

Pumping  for  irrigation 516, 722, 829 

Ariz 722 

N.Mex 1136 

machinery,  development 723 

plant,  air-lift 723 

Pumpkin  oil,  analyses 741 

Pumpkins,  varieties,  Mich 261 

Pumps,  tests,  U.  S.  D.  A 930 

Purdue  University,  notes 833, 1 139 

Purslane,  effect  on  soil  temperature  and 

moisture 444 

Pus  cells  in  milk 203,596,617,699 

Putnam  scale,  notes 1  LOO 

Pyemia,  chronic,  in  pigs,  studies 513 

Pyralidse,  notes 275 

Pyrausta  rantalis,  remedies,  Okla 387 

Pyrethrum  insect  powder,  notes 176 

value  as  an  insecticide 891 

Pyroplasmosis  in  horses 304 

Pyrosoma  bigeminum,  nonvirulent  form  . . .  128 

Pyrux  baccata,  hybrids 265 

n.  sp 156 

Quack  grass,  analyses,  N.  Dak 188 

destruction,  Mich 251 

notes,  N.  Dak 883 

Quails,  economic  value,  U.  S.  D.  A 134 

raising 1009 

Quarantine  laws  in  Japan 123 

stations  in  Canada 605 

Quereus  spp.,  notes 377 

Quinces,  chemical  studies 465 
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Quinces,  culture,  Mass 365 

propagation  by  cuttings 162 

pruning  and  training,  Tenn 671 

varieties 371 

Cal 972 

Mich 261 

N.  II 49 

Nev 1034 

Quinol,  occurrence  in  pear  tree  buds 642 

Quittors,  treatment 127 

Rabbits — 

destruction 135, 341, 797, 1020 

heredity  of  coat  characters  in 1055 

immunization  against  anthrax . . .  100, 201,924 
tuberculosis..  922,1040 

in  Australasia 1055 

notes 889 

protection  of  nurseries  from 543 

trees  from 1056 

raising 232 

Rabies,  control  in  Pennsylvania 506 

diagnosis 1030, 1135, 1136 

in  a   woman,   pathological   report, 

U.  S.  D.  A 716 

birds 828 

dogs,  notes 604 

treatment 305 

investigations 928,929, 1030 

origin  in  Japan 300 

prevalence  in  Michigan 123 

Missouri 404 

Pennsylvania 506 

seasonal  distribution 604 

specific  parasites  in 409 

toxin,  studies 105,612 

transmission  by  wild  Carnivora. . .  105 

treatment 929 

vaccination  against 302 

of  sheep  against 1030 

virus,  absorption  by  mucous  mem- 
brane   717 

in  saliva 1030 

investigations 928, 929 

passage  through  filters 716 

Radiation,  solar  and  terrestrial 855 

diminution    at    Warsaw, 

U.  S.  D.  A 25 

investigations 26 

"  Radiator,"  experiments  with 90 

Radishes,  culture  in  Alaska,  U.  S.  D.  A..  141,142 

Porto  Rico,  U.  S.  D.  A.  144 
germination  as  affected  by — 

chlorin 984 

different    conditions,    IT.    S. 

D.  A 167 

growth  as  affected  by- 
electricity,  Mass 334 

iodids  and  fluorids 20 

varieties,  Mich 261 

Wyo 872 

Radium  bromid,  effect  on  plants 134 

effect  on  micro-organisms 230 

use  in  study  of  electricity,  U.  S. 

D.  A 236 

veterinary  medicine 821 

Rags,  utilization 212 
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Railroad— 

embankments,  utilization  in  irrigation.  207 

ties,  forms,  and  rail  fastenings, U.  S.D. A.  377 

preservation 378, 675 

TJ.  S.  D.  A 783 

Railroads  and  wagon  roads,  U.  S.  D.  A 106 

Rain  ;i  t  freezing  temperatures,  U.  S.  D.  A. .  25 

water,  chlorin  content S56 

nitrogen  content 552,856 

U.  S.  D.  A...  954 

Rainbow,  tertiary,  U.  S.  D.  A 647 

theory  of,  U.  S.  D.  A 648 

Rainbows,  primary  and  secondary,  U.  S. 

D.  A 647 

Raindrops,  studies,  U.  S.  D.  A 647 

Rainfall — 

and  plant  life,  U.  S.  D.  A 25 

sun  spots 751 

as  affected  by  forests 751 

at  Burdwan  Experimental  Farm 351 

Dodge  City,  Kans.,  U.  S.  D.  A 25, 136 

Honolulu,  U.  S.  D.  A 647 

duration  and  rate,  U.  S.  D.  A 647 

effect  on  growth  of  trees 55 

palm-oil  tree,  U.  S.  D.  A 648 

in  basin  of  the  Chagres,  U.  S.  D.  A 25 

Barbados 955 

Bombay  Presidency 212,751 

Department  of  Gironde 238 

Duff  development  concession 238 

England 955 

Fiji,  U.  S.  D.  A 647 

German  East  Africa 238 

Island  of  Cyprus 238 

Porto  Rico,  U.  S.  D.  A 143 

Queensland 447, 649, 955 

Utah,  Utab 862 

on  west  Florida  coast 1057 

records,  desirability  of,  U.  S.  D.  A 25 

relation  to  yield  of  corn,  U.  S.  D.  A 136 

seasonal,  in  the  United  States,  U.S. D.  A.  648 

Raisins,  seeding 267 

Rampart  Station,  report,  U.  S.  D.  A 142 

Range  conditions  in  the  Western  States 355 

investigations,  Ariz 950 

in  Arizona,  U. S.D. A.  863 

Ranges,  management,  Nev 190 

N.  Mex 189 

Rape  as  a  cover  crop 731 

Mich 266 

Wis 777 

culture 459 

Mich 251 

Okla 355 

Wis 82 

experiments,  N.  Dak 148 

Wis 39 

in  Alaska,  U   S.  D.  A 142 

Nebraska,  U.  S.  D.  A 150 

effect  on  quality  of  cheese.  Wis 820 

feeding  value,  Wis 82 

for  forage,  Okla 411 

pigs 1138 

< )  reg 85, 803 

S.  Dak 1115 

sheep 1138 
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Rape  for  sheep,  Wis 82 

meal,  analyses,  Wis 1003 

protein  content  as  affected  by  soil, 

Wis 764 

seed  cake,  analyses,  Wis 1003 

fertilizing  value 352 

injurious  effects 1  ins 

varieties 35 

S.  Dak 354 

Wis 39 

Raspberries — 

analyses 740, 800 

breeding  experiments,  S.  Dak 370 

culture 373 

N.  Dak 156 

U.  S.  D.  A 975 

experiments 567 

N.J 262 

in  Alaska,  U.  S.  D.  A 141 

fertilizer  experiments 875 

N.J 262 

insects  affecting : 484 

irrigation  experiments,  N.  J 463 

pinching  shoots,  Wis 49 

seedling  varieties 265 

varieties,  Can 264 

Mich 261 

N.  H 49 

N.  J 262 

Ohio 53 

Pa 773 

Raspberry  cane  blight,  notes,  Mass 337 

maggot,  notes,  Wash 577 

juice,  analyses 744,800 

root  borer,  notes,  Wash 577 

Rat  plague,  diagnosis 206 

Rations,  army,  in  the  Philippine  Islands. . .  491 

for  cows 912 

Conn.  Storrs 911 

N.J 298 

Wis 88 

in  the  B  ritish  navy 283 

Japanese  army 492 

Rats,  destruction 135, 341, 792, 797 

by  bacteria 851 ,  853 

in  Italy 301 

Reapers,  trials 306 

Recipes  for  cooking  in  institutions 81 

Reclamation — 

investigations 516 

Service,  conference  of  engineers 516 

organization  and  work 722 

report 859 

Red  clover.     (See  Clover,  red.) 

gum,  studies 475 

use 674 

maggot,  notes 276 

spider,  notes 275 

Red  top  black  stem  rust,  studies,  U.  S.  D.  A.  274 

rotation  experiments,  R.  1 150 

Redwater.     (See  Texas  fever. ) 

Rhodesian.     (See   African  coast 
fever.) 

Redwood,  injury  by  fires 163 

Referees  of  Association  of  Official  Agricul- 
tural Chemists 520 
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Reforestation  in  France 473 

Italy 673 

Rhone  valley 163 

of  cultivated  lands 1087 

mountain  slopes 473 

pine  lands  in  Michigan 164 

suggestions,  N.  II 56 

Kef  Tactometer  scale 538 

Zeiss-Wollny,    thermometer 

for 537 

Refrigeration,  artificial,  in  Italy 581 

in  dairying 601,1020 

Reindeer  in  Alaska,  U.  S.  I).  A 692 

Remedies,  proprietary,  sale  in  Saxony 97 

Rendsburg  fecal  fertilizer 758 

Rendzinas  in  Poland 343 

Rennet  as  affected  by  formaldehyde 818 

salt,  Wis 93 

effect  on  cheese  ripening,  Wis 93 

Reptiles  in  Ohio 233 

Reservoirs,  storage 722 

treatment  with  copper  sulphate  305, 
546,620 
Residue  from  manufacture  of  alcohol,  feed- 
ing value 395 

Respiration- 
apparatus  for  men,  new 287 

plants,  Wis 39 

Sondon-Tigerstedt,  test 186 

experiments  with  man 80 

intramolecular,  in  plants 133,745 

<  .f  plants 229, 619 

seeds,  U.  S.  D.  A 167 

R<  I i /i  iii  buoliana,  notes : .  890 

Ehabdospora  cofft  icola ,  description 988 

theobromx  n.  sp.,  description.  888 

Kh  i/iin  phalus  appendiculatus,  notes 72 

decoloratus,  notes 72 

sanguineus,  notes 72 

spp. ,  in  South  Africa 408 

Rhizobius  ventralis,  notes,  U.  S.  D.  A 71 

Rhizoctonia  solani,  notes 677 

sp. ,  notes,  Fla 788 

N.  V.  Cornell 271 

Ohio 887 

violacea,  notes 479 

studies 67 

Rhizoglyphus  echinopus,  notes 791 

Rhizomucor  parasiticus,  inoculation  experi- 
ments with  animals 301 

Rhizopus  equinus,  inoculation  experiments 

with  animals 301 

Rhode  Island- 
College,  notes 112, 309, 1141 

Station,  financial  statement 107,831 

notes 112, 309, 412, 833, 1038, 1141 

report  of  director 107,831 

Rhodesian   redwater.     (See  African    coast 
fever.) 
tick  fever      (See    African    coast 
fever  ) 

Rhododendron  leaves,  fungi  oft 989 

Rhododendrons,  crossing 161 

Rhubarb,  culture  in  Alaska,  U.  S.  D.  A 141 

forcing  in  winter 871 

Khynchodiplodia  dtri,  notes 382 
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Rhynchophorus  ferruginous,  notes 178 

Rhyolites  in  Central  Africa 241 

Rice,  analyses 82 

Austrian,  for  horses,  U.  S.  D.  A 725 

bran,  analyses 584 

digestibility,  La 187 

by-products,  analyses,  Tex 1107 

crop  report,  U.  S.  D.  A 725 

culture,  La 153 

experiments 352, 658, 1069, 1070 

S.  C 558 

in  Egypt,  C.  S.  D.  A 307 

fertilizer  experiments 351,658 

fields,  weeds  in,  La .'. 168 

germinatidn  in  absence  of  air 1090 

growth  as  affected  by  manganese  salts.  42, 43 

huller,  notes 227 

irrigation 305, 613, 722 

meal,  analyses 584 

milling.  La 187 

nitrogenous  fertilizers  for 560 

phosphates  for 555 

polish,  digestibility,  La 187 

production  and  importation.  La 153 

products,  analyses 584 

La 186 

feeding  value,  La 186 

fertilizing  value,  La 187 

varieties 351,352,658 

weevil,  notes 990,1096 

wild,  salt-water  limits 619 

U.S.  D.  A 951 

Rinderpest,  control 96, 201 

in  Bengal 605 

the  Philippine  Islands 101,512 

investigations 404 

notes 96 

U.S.D.A 718 

origin  in  Japan 300 

serum,  preparation 404 

studies 606 

treatment 300 

vaccination 404, 712 

Ringworm  in  cattle,  treatment 303 

River  Improvement  and  Drainage  Associa- 
tion of  California 305,829 

Rivera  plebeja,  notes 682 

Road  associations   in    the    United    States, 

U.  S.  D.  A 106 

material,  trap  rocks  for,  Idaho 723 

materials,  cementing  power,  U.S.D.A      723 

metal,  selection  and  use 305 

Roads,  construction  and  maintenance,  Wis.      106 
in  Middle  West,  U.  S. 

D.  A 208 

country,  hauling  on 723 

improvement  in  California 933 

in  the  United  States 829 

macadam,  materials  for 829 

oiled,  in  California 933 

Public,  Office  of 1142 

sand-clay,  in  Southern  States,  U.  S. 

D.  A 208 

school  of  instruction 939 

stone,  in  New  Jersey 829 

wagon,  and  railroads,  U.S.D.A...      106 
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Robins,  economic  relations 853 

.N.J 483 

notes 342 

Robinson,    Norman,    biographical    sketch, 

U.  S. D.  A 19 

Rock  phosphate.    (See  Phosphate.) 

powders  as  affected  by  water 621 

Rocks,  alkaline,  in  Central  Africa 241 

analyses 334,642 

manual  of  chemical  analysis 63S 

Root,  artificial,  for  inducing  capillary  move- 
ment of  soil  moisture 450,451 

crop  diseases  in  I  reland 381 

crops,  analyses 254 

Can 249 

composition    as    affected    by 

fertilizers 243 

culture  experiments,  Can 249 

on  moor  soils 239,  W I 

fertilizer  experiments 38 

notes,  Mich 250 

seed  selection 254 

varieties 35 

juices,  acidity 344 

tubercle  bacteria— 

iis  affected  by  assimilable  nitro- 
gen    644 

descriptions,  Del 748 

experiments 132 

notes 340 

of  red  clover 231 

tubercles — 

development  as  affected  by  nutri- 
tion    645 

of  alders 1095 

alfalfa,  Wis 763 

peas 23 

production.  C.  S.  P.  A 850,954 

Roots,  acidity  of 1049 

food  value 79 

secretion  of  carbon  dioxid  by 1048 

Rose  beetle,  Fuller's,  notes,  U.  S.  D.  A 71 

Japanese,  notes,  U.  S.  D.  A 143 

chafer,  notes,  Wis 792 

insects,  notes 72 

rust,  notes 676 

scale,  notes,  Colo 1096 

Rosebud  feather-wing,  notes 683 

Rosellin  ia  radiciperda,  notes 67, 380 

Roses,  forcing  with  ether 159 

Rotation  experiments 254, 2.55, 

352,353,459,765,1070 

Can 250 

Mont 762 

R.I 150 

Utah 151 

of  crops.  S.  C 148 

U.S.D.A 138 

Rotations,  effect  on  soils,  .Minn 956 

Rothamsted  Experiment  Station,  notes 1143 

Rotifers,  literature  in  1900 853 

Roup,  notes 126, 612 

(al 1029 

studies 406, 409 

Rubber,  analyses 373 

artificial,  treatise 744 
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Rubber,  canker  fungus,  description 69 

notes 380 

coagulating  in  Africa 373 

culture 266,267, 781 

experiments 356, 972 

in  Porto  Rico,  I  .  S.  D.  A..       1 1  < 

Rhodesia 159 

from  Urceola  esculenta 51 

Willughbeia  edulis ',  1 

in  the  Philippine  Islands 268 

insects  affecting 276 

Para,  culture  in  Malay  Peninsula . .       159 

fertilizer  experiments 160 

leaf  fungus 679 

preparation  in  Ceylon 54 

seed 53, L60 

tapping 160 

plants,  beetle  injurious  to 1100 

notes 470 

production  along  the  Amazon 976 

treatment  with  formalin 159 

trees,  injury  by  borers 279 

tapping 54,267,977 

Rubidium  chlorid,  effect  on  plants 20 

Rumex  acetosa,  analyses 1071 

Rural  economics,  instruction  in 430 

engineering,  history 724 

report  on 430 

value  of  courses  in 62] 

Russell  area,  Kansas,  soil  survey,  U.S.D.A.     1060 

Rust  fungi,  culture  experiments 787,885 

heteroecious 63 

investigations 384 

vegetative  life 780 

Rusts,  distribution 622 

spores 787 

(See  also  Com,  Wheat,  etc.) 
Ruta-bagas.     (See  Swedish  turnips.) 

Rye  as  a  cover  crop 778 

baking  quality  in  relation  tocolor 798 

bran,  analyses,  Conn.  State 903 

breeding  experiments .  .  .  255, 772, 785, 864,965 

chops,  analyses 394 

culture  experiments 459,864,965 

Cal 964 

Can 248 

Utah 862 

in  Alaska,  U.  S.  D.  A 141,142 

on  moor  soils 38 

electro-culture 557 

ergotized,  removal  from  seed  rye 571 

feed,  analyses 394 

Conn,  State 903 

Mass 494,904 

fertilizer  experiments 30, 

242, 244, 245, 859, 860, 861 , 1073 

for  cows,  Md 694 

germination  as  affected  by- 
carbon  bisulphid 785 

chlorin 984 

naphthalin 1090 

gluten  content  in  relation  to  color 798 

grass,  germination  as  affected  by  tem- 
perature        983 

leaf-spot,  notes 379 

seed  fungus 645 
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Rye  grass,  use  in  seed  mixtures 258 

western,  culture,  <';in 249 

grasses,  seed  tests 358 

ground,  analyses,  N.  J 394 

growing  period  in  Norway 458 

light  and  dark  colored,  protein  eon- 
tent,  Minn 1074 

lupines  as  a  green  manure  for 152 

nitrate  of  soda  for,  N.  J 502 

plant,  development 770 

pollen  as  a  cause  of  hay  fever 186 

production  in  Austria 518 

rotation  experiments,  R    I 1.50 

spring,  culture,  Mich 251 

varieties 36, 153, 456 

Can 1068 

N.  Dak 147 

for  special  conditions 38 

yield  in  Ontario,  Can 1066 

on  Poltava  experiment  farm 544 

Saccharomyces  anomalus,  notes 339 

linguse    pilosx,    inoculation 

experiments  with  animals  301 

Saccharomycosis  in  rabbits 301 

Safflower,  culture 662 

Saf ranin,  effect  on  invertin 230 

Sage,  culture  in  Alaska,  U.  S.  D.  A 141 

Sainfoin,  culture,  Can 250 

germination  as  affected  by  tem- 
perature    983 

Salad  plants,  lime  nitrogen  for 973 

Salem  area,  Oregon,  soil  survey,  U.  S.  D.  A.  1060 

Salicylic  acid,  antiseptic  value 915 

detection  in  urine 99 

determination  in  foods 1052 

Salipyrin,  effect  on  dogs 105 

Salix  glauca,  analyses 1071 

herbacea,  analyses 1071 

lanata,  analyses 1071 

Salsify,  breeding  experiments,  N.  J 464 

varieties,  Mich 261 

Salt,  analyses,  Cal 949, 1003 

dairy 830 

analyses,  Wis 744 

deposits ,  analyses ,  O  reg 744 

determination  in  butter,  Wis 19, 91 

effect  on  action  of  rennet,  Wis 93 

cheese,  Wis 93 

composition  of  milk 1010 

digestion 492 

plants 228, 870 

potash  in  soils 662 

potatoes  and  beets 660 

water  content  of  butter,  Wis.  91 

examination,  Wis 91 

fertilizing  value 349, 657 

in  butter,  Iowa 916 

marsh  caterpillar,  notes,  U.  S.  D.  A. . .  72 

physiological  effects 393 

River  Valley  Water  Users'  Association  516 

sickness,  notes 920 

statistics 762 

water.     (See  Water,  saline  ) 

Saltbush,  digestibility,  Colo 1 108 

Salt  bushes,  native  and  introduced  species, 

Wyo 561 


Page. 

S;i It  bushes,  varieties,  Wyo 864 

Saltpeter,  use  in  meat  products 284 

Salts,  effect  on  peptic  digestion 289 

phosphates 222 

inorganic,  effect  on  foliage 19 

water-soluble,  in  soils 546, 547, 549, 757 

Wis 28 

Samoa,  reconnoissanee  of. 211 

San  Jose  area,  California,  soil  survey,  U.  S. 

D.  A 1060 

scale,  control,  N.  J in.; 

native  home 486 

notes 72, 623,  891 I 

Can 274 

Mass 387 

N.  H 72 

Oreg 797 

Va 577 

W.  Va lino 

Wis 792 

remedies 280, 342, 

386,575,795,890,1100 

Conn.  State 578,989 

Conn.  Storrs 74 

Del 579,993 

111 893 

Md 893 

N.  H 74 

N.J 792 

N.  Y.  State 578 

R.  1 389 

Va 1099 

W    Va 74 

San    Luis    Valley,    Colorado,    soil    survey, 

C    S.  D.  A lotio 

Sand,  absorptive  capacity 652 

cherry,  breeding  experiments 730 

S.Dak    369,370 

culture  experiments,  S.  Dak. .  369 

possibilities  of 159 

crack,  notes 928 

dunes,  fixation  in  Tunis 10.H6 

of  Cape  Cod,  U.  S.  D.  A 241 

Prussia 241 

reclamation,  U.  S.  D.  A.'....  136,241 

grass,  analyses,  N.  Dak 188 

gray,  humus  acids  of 859 

lucern,  culture  experiments 37 

water-holding  capacity,  Mich 650 

Sandalwood  ' '  spike"  disease,  description . .  574 

notes 384 

Sands,  drift,  reclamation 137,747 

Sandstone,  brown,  humus  acids  of 859 

Sangamon  County,  111.,  soil  survey,  D    S 

DA 105!) 

Sanitation  farm,  S.  C 410 

treatise 5X0 

Sapan ,  culture 266 

Saperda,  monograph 73 

Sapotas,  analyses,  U.  S.  D.  A 669 

Sarco-phosphoric  acid  in  nervous  system  . .  82 

Sarcoptes  scubiei  suis,  notes 205 

Sarcoptic  scabies  in  pigs 97 

Saturnian  moths,  notes 177 

Sausage,  analyses 284 

composition  and  price 799 
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Sausage,  manufacture  from  infected  meat  .  96 

Sawdust,  economic  application 140 

in  streams,  effect  on  fish 341 

Sawfly,  notes,  Conn.  State 989 

N.  J 

U.  S.  D.  A 

remedies 

Scabies     (See  Cattle,  Horse  Pig,  and  sheep 
mange  or  scab.) 

Scale,  cottony-cushion,  notes 

insects,  fumigation 795 

notes 1 100 

N.  J 483,1096 

remedies 72, 178,  795 

Putnam,  notes 1100 

San  Jose.     (See  San  Jose  scale. ) 

scurfy,  notes.  Can 274 

Scaphanocephalus  cxpansus,  notes 135 

Scarlet  fever,  transmission  by  milk 702, 1016 

Schizoneu ra  la n ige ra .  n< >tes,  Wash 791 

School  gardens  in  Massachusetts 269 

planting  and  care,  U.S.  D.  A.  55 
suggestions  for,  U.  S.  D.  A. .  1082 
•School  of  Agriculture"  at  St.  Louis  Expo- 
sition    219 

Sciara  pyri,  notes 277 

sch midbergcri,  notes 277 

Science  and  economics 421 

Scion  and  stock — 

nature  of  union,  Mass 565 

reciprocal  action 566, 671, 730 

Ind 772, 1079 

Sclerotinia  ciborioides,  notes 64 

Ubertiana,  notes,  Wis 790 

trifoliorum,  notes 380 

Score  cards  for  judging  cattle,  U.  S.  D.  A. . .  594 

corn,  Iowa 41 

dairies 834 

stock,  U.S.  D.  A...  587 

Scott  County,  Ky.,  soil  survey,  U.  S.  D.  A .  1059 

Scours  in  calves 101,304,920,921, 1133 

ScutelHsta  cyanea,  notes,  U.  S.  D.  A 71 

Sea  baths,  effect  on  metabolism  in  man 288 

water,  effect  on  foliage 20 

Seasonal  forecasts 1056 

Seasons,  relation  to  precession  of  equinoxes  27 

Seaweeds,  fertilizing  value 20 

Sechium  edule,  notes 465 

Sedimentation  apparatus  for  soil  analysis..  228 

Seed  control  in  Cape  Colony 60 

Italy 1035 

notes 62 

station  at — 

Grange-over-Sands 60,379 

Hohenheim,  report 786 

Lund,  report 882 

Molkom,  report 882 

Troppau,  report 785 

Vienna,  description 61 

report 785 

Warsaw,  report 786 

Zurich,  report 379, 1091 

station,  Goteborg  and  Holms, 

report 882 

in  Denmark,  report  ..  1091 

growers'  association  in  Ontario 60 
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Seed  growing,  importance  of  types  in 729 

testing,  apparatus  for,  U.  S.  D.  A 476 

errors  in 881 

methods  of 60, 379, 429, 784 

Mich 168 

rules  for,  U.  S.  D.  A 476 

standards  for 379 

treatment,  new  method 1089 

Seeders,  trials 830 

Seedlings,  phosphorus  in 224 

Seeds,  absorption  of  water  by,  U.  S.  D.  A..  6.50 

distribution,  N.  J  .' 775 

germination — 

apparatus  for 379 

as  affected  by- 
atmospheric  electricity,  Mass  335 

carbon  bisulphid 785 

chlorin 984 

different    conditions,    U.    S. 

D.  A 166 

soil  temperature 618 

temperature 983 

in  absence  of  air 1090 

studies 1054 

tests 62, 378 

Ariz 950 

importation    by    the    Department, 

U.  S.  D.  A 852 

leguminous,  analyses 82 

nitrogenous  compounds  in 17 

oil-bearing,  analyses 82 

permeability  to  gases 881 

phosphorus  in 224 

reserve  material  in 848 

respiration,  U.  S.  D.  A 167 

ripening,  studies 746 

selection  by  chemical  methods 379 

specific   gravity,    N.   Y. 

State 784 

sprouting 882 

testing,  Me 1138 

transmitting  power 22 

transportation 60 

treatment,  Ohio 77 

for  protection  from  crows  854 

tree,  notes 162 

variation  in  mineral  matter  during 

ripening 459 

vegetable,  vitality,  Conn.  State 60 

vitality 622 

as  affected  by  alcohol 881 

climate 618 

weed,  burying  at  different  depths. 

N.  Dak 882 

weights  per  bushel,  U.  S.  D.  A 786 

(See  also  specific  crops.) 
Seepage  investigations  in   Laramie   River 

valley,  Wyo 207 

Seismological  work,  notes,  U.  S.  D.  A 26 

Self-binders,  trials 209, 830 

Senecio  jacoboea  as  a  cause  of  hepatic  cirrho- 
sis    1021 

fascia tion  due  to  parasites.  848 
Separator.     (See  Cream  separator.) 

slime,  relation  to  tuberculosis  in 

pigs,  Wis 99 
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Septicemia — 

hemorrhagic— 

in  carabaos 102, 507, 509 

cattle 506, 603, 606 

lilies 605 

prevalence    in    the    Philippine    Is- 
lands . . 101, 405 

in  fowls,  alexins  in 515 

treatment 206 

Septoria  dianthi,  notes 889 

Sericultural  education  in  Bengal 658 

station  at  Murcia,  work 684 

Padua,  report 995 

Sericulture.     (See  Silk.) 

Serrasalmo  piraya  as  a  cause,  of  injury  to 

cows 342 

Serum,  agglutinating,  in  tuberculosis 711 

hemolytic  power 707 

normal,  agglutinins  in 199, 407 

bactericidal  action . . .  198, 201, 706 

preparation  and  testing 200 

Sesame  bacterial  disease,  notes 65 

cake,  analyses,  Cal 1002 

Sesbania  macrocarpa,  analyses,  Cal 1002 

notes,  Ariz 984 

Sesia  scitula,  notes,  Miss 992 

Sewage,  bacterial  treatment 613,621,931 

disposal  in  England 613 

farm,  high-grade 931 

filters,  nitrifying  organisms  in 339 

land  treatment 1032 

methods  of  analysis 949 

septic,  treatment 613,931 

tanks,  precipitate,  analyses,  R.  I..        34 

utilization 557 

works,  descriptions 931 

Shade  trees,  injuries  to,  U.  S.  D.  A 615 

planting  and  care 472 

Mo 672 

Shale,  analyses,  Wis 744 

Sheep  at  Maritime  Provinces  farm.  Can 294 

Barbados 587 

beet  pulp  for,  Mich 691 

breeding  experiments,  Wis 83, 84 

calculating    weight    from    measure- 
ments      1012 

cotton-seed  cake  for 83 

digestion  experiments 291,494, 1004 

Colo 1108 

Mass 87,395,495 

Me 1110 

dipping  experiments 513 

vat  for,  Wis 84 

diseases  in  Great  Britain 1028 

notes 512 

establishing  flock,  Wis 84 

exercise  v.  confinement  for,  Wis 807 

feeding  experiments 83, 518, 1 1 14 

Colo 1114 

N.  Mex 189 

S.  Dak 399 

Utah 496 

Wis 83,84,807,808 

VVyo 904 

plant  in  Washington,  U.  S. 

D.  A 725 
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Sheep,  fertility : 84 

fluke,  studies 40S 

foot-rot,  description,  U.  S.  D.  A 713 

gid  parasite  in,  U.  S.  D.  A 1133 

immunization  against  anthrax 924 

in  New  Zealand,  U.  S.  D.  A 725 

industry  of  the  Laramie  Plains 294 

judging 691 

maggot,  notes 1101,1134 

manure,  analyses,  Mass 454 

market  types,  Wis 84 

milch  breeds  of  Roquefort 1012 

milk  solids  for,  Conn.  Storrs 806 

nodular  disease,  La 204 

nostril  fly,  notes. 304,1134 

paralysis  in 515 

pasturing  on  weedy  ground,  Ariz . . .  1007 

poisoning  by  plants 1055 

prices  in  Australia,  U.  S.  D.  A 725 

prolificacy 623 

ranges  in  Nevada,  Nev 190 

ra  pe  for 1 138 

Wis 82 

scab,  control,  U.  S.  D.  A 199,714 

in  Tasmania 102 

notes 96,604,605 

U.  S.  D.  A 718 

prevalence  in  Missouri 404 

treatment 513, 707, 927 

N.  Dak 204 

shearing  test SOS 

silage  for,  Oreg 803 

soy-bean  silage  for,  Wis 812 

soy  beans  for,  Wis 807 

Swedish  turnips  for 82 

treatise 1006 

vaccination  against  rabies 1030 

Shelby  County,  Mo.,  soil  survey,  U.  S.  D.  A .  1060 

Ship  stuff,  analyses 584 

Shoddy,  manufacture,  U.  S.  D.  A 725 

Shorea  robusta  seeds  as  food 392 

Shorts,  analyses 584 

Can 290,1107 

Shot-hole  borer,  notes 177 

Shrubs  for  Canada,  Can 270 

hardy  ornamental,  Wyo 872 

of  Iowa 58 

ornamental,  tests,  Can 471 

transplanting  at  night 160 

varieties,  Can 261 

Sidebones,  treatment 127 

Sihlwald,  description 570 

Silage,  analyses,  Can 1107 

crops,  notes,  Kans 146 

effect  on — 

acidity  in  milk,  Conn.  Storrs...  1010 

bacteria  in  milk,  Oreg 815 

fermentation,  Wis 39 

for  cows,  N.J 502 

Ohio 811 

•Oreg.. 814,815 

pigs,  Oreg 8-1 

losses  in  making,  Wis 39 

preparation,  Wis 106 

steamed,  Oreg 801 

(See  also  Corn,  Clover,  etc.) 
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Silica,  absorption  by  soils 550 

movement  in  soils 540 

Silica tes,  products  of  weathering 957 

Silk,  artificial  coloration 487,995 

culture 390, 1102 

Cal 487 

in  Departement  du  Rhone 390 

Italy 390,995 

Japan 282 

Madagascar 797 

Persia 684 

the  United  States,  U.  S.  D.A  180 

industry  in  Japan 488 

natural  coloration 487,488 

U.S.  D.A 71 

of  spiders,  notes 390 

production,  statistics 798 

Silkworm  diseases,  remedies 996 

eggs  as  affected  by  cold 995 

larvae,  sexual  characters 996 

development   lis  affected   by  col- 
ored light 848 

thoracic  feet 995 

Silos,  construction.  Wis 106 

and  use 95 

pit,  construction,  Colo 815 

Silt  deposit,  analyses,  Mass 34 

Silver  chlorid  as  a  fungicide 69 

Simulium  venustum,  remedies,  N.  II 683 

Siphanta  acuta,  notes,  U.  S.  D.  A 143 

Siphororyne  avenx,  notes,  U.  S.  D.  A 71 

Siphonaptera,  American,  monograph 487 

Sirex  juvencus,  notes 1096 

Sisal,  culture  in  Hawaii,  U.  S.  I).  A 143 

Sitka  Station,  report,  U.  S.  D.  A 140 

Skim  milk,  analyses 599,913 

for  calves 498 

Kans 1111 

cows,  Conn.  Storrs 1011 

pigs,  N.  II 692 

N.Y.Cornell 295 

Oreg 85 

S.  Dak 1115 

improvement   for   baking  pur- 
poses    1017 

pasteurization 1123 

Wis 91 

substitutes  for  calves,  Kans 1111 

utilization 1017 

Skimming  experiments  with  a  balance  cen- 
trifuge        -103 

Sky  light,  variations  in 1057 

Slag,  utilization 212 

(See  also  Phosphatic  slag.) 
Slaughterhouse    tankage,    analyses,   Conn. 

State 658 

waste,  utilization 212 

Slaughterhouses  in  Denmark 495 

New  Zealand 1021 

inspection  in  Cape  Colony.      300 
Holland  ....      300 

Slugs,  notes 791 

remedies 177 

Smelter  fumes,  effect  on  plants,  U.  S.  D.  A.      953 

smoke,  effect  on  agriculture,  Utah.      447 

Smilaeina  stellata,  notes,  Utah 508 
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Smoke  as  a  preventive  of  frost 343 

from  smelters,  effect  on  agriculture, 

Utah 447 

Smut,  seed  treatment, 851 

spores,  quantitative  estimation 570 

(See  also   Barley,  Corn,   Oat,   Rye, 
and  Wheat  smut.) 

Snails,  notes 791 

Snout  beetles,  notes 990 

Snow,  formation,  U.  S.  D.  A 237 

Snowballs,  forcing  with  ether 268 

Snowstorms,  dissipation  by  cannonading. .  751 

Soap,  olive,  analyses,  Cal 949 

Soaps,   commercial,    composition,    N.    Y. 

State 796 

disinfecting  power 98 

Society  for  Horticultural  Science 729 

the  Promotion  of  Agricultural 

Science 422,621 

Soda,  utilization  by  root  crops 556 

Sodium— 

benzoate,  antiseptic  value 915 

bicarbonate,  effect  on  metabolism 294 

chlorid.    (See  Salt.) 

determination  in  urine 1050 

effect  on  excretion  of  ammonia 289 

growth  of  bone 1005 

fertilizing  value,  R.  1 32 

fluorid  as  a  butter  preservative 1017 

effect  on  plant  growth 20 

hydroxid,  preparation    for    laboratory 

use 639 

nitrate,  effect  on  constitution  of  soils.. .  343 

phosphates 222 

nitro-prussid,  effect  on  plants 952 

peroxid,  use  in  analytical  work 536 

organic  analysis 639 

phosphate,    effect    on    composition    of 

milk 1010 

salts,  effect  on  sugar  cane 662 

substitution  for  potash 36 

sulphite,  determination,  N.  Dak 897 

effect  on  tadpoles 901 

excretion  by  dogs 90 1 

physiological  action 901 

urate,  behavior  in  soils 240 

Soil,  absorption  of  sodium  urate  by 240 

absorptive  capacity  of  different  layers .  652 

acidity,  determination 14 

studies 252, 325 

analysis — 

as  a  guide  to  use  of  fertilizers 756 

by  means  of  the  plant 552, 858 

sedimentation  apparatus  for 228 

bacteria,  conditions  favoring  develop- 
ment   858 

importance  in  agriculture. . .  553 

bacteriology,  investigations 240,241,553 

methods 232,241 

recent  progress 29, 546 

charts,  geological-agronomic 241 

constituents,  solubility  in  water 344 

effect  on  protein    content    of    crops, 

Wis 28,764 

transmitting  power  of  seeds.  22 

elutriator,  new  centrifugal,  Utah 448 
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Soil   exhibit   Cal 960 

fertility- 
determination  226, 240 

in  relation  to  frost 447 

size  of  soil  particles.  345 

investigations,  Minn 956 

U.  S.  D.  A 650 

maintenance,  Ohio 1061 

Wis 34 

recent  investigations 344 

studies 553, 858 

ignition,  effect  on  availability  of  phos- 
phoric acid 555 

inoculation — 

experiments 256, 541 ,  645, 851 

for  leguminous  plants,  111 1063 

U.S.D.A.  850,954 

material  for 759 

methods 858 

notes,  N.J 1064 

with  pure  cultures 765 

investigations,  methods 28 

management — 

investigations 546 

U.S.D.A 137 

review 452 

moisture  as  affected  by — 

barley  and  beets 965 

crops,  Kans 1066 

cultivation,  Fla 53 

plowing 356 

purslane 444 

moisture,  capillary  movement 450, 451 

conservation,  Can 240 

Oreg 752 

U.S.D.A....  138 
effect  on — 

growth  of  buckwheat 348 

yield  of  wheat,  Mont 828 

importance     and     manage- 
ment, Mich 650 

investigations 451 

apparatus . .  450, 451 

observations 348 

physics,  investigations,  Cal 960 

relation  to  plant  growth 951 

problems  for  farmers,  U.  S.  D.  A 138 

studies,  Ohio 752 

survey  in  Louisiana,  La 107 

surveys  in  the  United  States,  U.  S. 

D.  A 1059 

temperature  as  affected  by — 

plowing 356, 1060 

purslane 444 

temperatures 29 

Idaho 29 

in  Alaska,  U.  S.  D.  A...  142 

test  with  corn,  Mass 350 

treatment,  Ohio 77 

for   lower    Illinois    glacia- 

tion,  111 1062 

water,  examination 751 

movement,  U.S.D.A 650 

Soiling  crops  for  cows,  Kans 811 

Mich 1114 

N.  J 501 
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Soiling  crops  for  pigs,  Oreg 85 

tests,  Md 693 

Soils,  acetic-acid  extract 226 

acid,  syllabus  of  lecture,  U.  S.  D.  A . . .       859 

t  rc;i  tment 138 

aeration,  U.  S.  D.  A 752 

in  fruit  culture 370,371 

alkali,  treatment,  Idaho 349 

utilization 452, 757 

analyses I  227, 239, 351, 642, 756, 769, 872 

Cal 960 

Mass 34, 333.  454 

Miss 518 

Ohio 753 

Oreg 744 

U.S.D.A 143 

Wis 19 

as  affected  by  smelter  smoke,  Utah. .      447 

bacteria  in 241, 339, 340, 452, 553, 858 

Del 748 

Mich 452 

N.  C 748 

black,  of  East  Prussia 859 

Bureau    of,    field    operations,    U.    S. 

D.  A 1059 

cementing  power,  determination 857 

chemical  analysis,  value  of 28,638 

studies 241 

constitution  as   affected  by  sodium 

nit  rate 343 

cultivated,  absorbent  power 347 

mineral  constituents 756 

structure 756 

denitrifleation  in 960 

determination  of  clay  content 534 

evaporation  from,  Mont 828 

U.S.D.A 650 

extraction 957 

fertilizer  requirements 226,552,761,858 

forest,  of  Prussia 241 

humus  calcareous,  of  Poland 343 

content,  studies,  Minn 956 

investigations,  N.  Dak 137 

lime  requirements,  determination 857 

marsh,  improvement,  Wis 29 

mechanical  analyses,  Ohio 753 

U.S.D.A 652 

analysis.  331,345,347,452,638,857 

U.S.D.A 651 

Utah 448 

methods  of  analysis 15, 324 

micro-organisms  in 452 

Mich 452 

moor,  crops  on,  in  Sweden 38 

culture  experiments  on 461 

fertilizer  experiments 30,239 

in  Denmark 241 

investigations 29 

rare  plants  on 24 

muck  and  peat,  studies,  Wis 755 

nitrification  in 29, 325, 356, 960 

U.S.D.A 137 

studies 553 

nitrifying  power,  N.  C 757 

determination 452 

of  Alabama 958 
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Soils  of  A  rgentina 960 

Canton  of  Vaud,  analyses 65.3 

Chablis 157 

Chariand  Lake  Tchad  region 757 

Egypt,  analyses 638 

Grado 27 

Illinois,  types 652 

Iowa,  classes 652 

Landes,  cultivation 757 

Mississippi 447 

Morocco 859 

Nebraska,  U.  S.  I).  A 149 

New  Zealand,  analyses 652 

Prussia,  charts _mi 

Rhodesia,  analyses 240 

Samoa 211 

Skane,  lime  content 243 

southern  Russia 343 

Spain,  analyses 960 

Swell 'ii.  analyses 243 

the  North  Ural 653 

Philippine  Islands 24 

Wisconsin 27 

organic  matter  in 621,957 

permeability,  determination 857 

physical  improvement,  111 652 

properties,  judging 857 

podzol  and  loess,  properties 344 

potash  in 29 

red,  occurrence    343 

sail  content 241 

sampling,  Cal 960 

U.  S.  I).  A 651 

solubility  in  hydrochloric  acid 331 

sterilized,  effect  on  plants 450 

structure  in  relation  to  yield  of  oats..  653 

sugar  beets,  analyses 362 

swamp  or  humus,  improvement .  Wis.  29 

treatise  857 

treatment  with  different  substances..  858 

trucking  in  Mississippi 447 

unproductive,  improvement 210 

washing  of.  prevention 757 

water    content  in    relation    to    plant 

■:  th 856 

holding  capacity,  Mich 650 

soluble  plant  food  in 546 

Minn....  957 

tsin 546,547,549,757 

Wis 28 

weal  lieting  of  silicates  in 957 

Solarium  commt  r«ofm,cultureexperiments.  mix 

description 360 

notes 868 

nigrum,  notes,  N.  J 176 

poisonous  properties 61 

Solar  and  terrestrial  radiation 855 

phere, circulation, U.  s.  I>.  A...  236, 

2:i7.5l5 
halo  .a    1  el,,    1.   L904,   I".  S.   I).  A 

radiation,  diminution  a1  Warsaw,  U. 

S.  I)    A 25 

invest  igal  ions 26 

idiationin,  1  .S.D.  A 648 

■  1  quipmenl 192 

anedies,  I'.  K 76 
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Solomonsville  area,   Arizona,  soil  survey, 

U.  S.  D.  A 1060 

Somatose,  digestion 1105 

Sore  eye,  contagious 920 

Sorghum,  analyses,  Utah 151 

as  a  simp  plant,  S.  C 361 

culture 459 

S.  C 864 

experiments,  S.  C 361 

in  Egypt,  U.  S.  D.  A 307 

Nebraska,  U.  S.  D.  A  .  150 

diseases,  investigations 885 

notes 381 

fodder,  digestibility,  Colo 1109 

germination  as  affected  by  naph- 

thalin 1090 

hay,  feeding  value 11 17 

hydrocyanic  acid  in 1097 

notes.  Can 1068 

poisonous  properties 741 

protein   content   as   affected    by 

soil,  Wis 764 

root  system,  Kans 1066 

silage,  analyses,  Wis 744 

smut,  notes 381 

varieties 35 

Kans 145 

S.  C 361 

S.  Dak 354 

Utah 151 

Soro.sporium  ■■icabies,  notes 479 

Sorrel,  notes 476 

Sound,  passage  through  the  atmosphere, 

U.  S.  D.  A '. K47 

South  Carolina — 

College,  notes 112,215,413,834,938,1141 

Station,  notes 112,215,727,834,938,1141 

South  Dakota — 

College,  notes 834, 1038 

Station,  financial  statement 614 

notes 834, 1038 

Sows,  yield  and  composition  of  milk,  Wis..  815 

Soy  bean  and  corn  silage,  Me 662 

digestibility,  Me  .  1110 

meal,  digestibility,  Mass 395 

silage,  analyses,  Wis 812 

for  cows,  N.  J 298,504 

Wis 812 

sheep,  Wis 812 

beans,  analyses.  Wis 762 

and  corn ,  analyses 584 

as  a  cover  crop,  Can 262 

source  of  nitrogen,  Mass.  ..  350 

breeding  experiments 772 

culture 1138 

Me fi62 

Miss 863 

Wis 763 

experiments,  Can 249 

S.  C 558 

in  Nebraska,  U.S.D.A  .  150 

Porto  Rico, U.S.D.A.  113 

fertilizer  experiments,  Mass....  350 

for  pigs.  Ind 809 

Wis 809 

sheep,  Wis 807 
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Soy  beans,  inoculation  experiments,  Wis...  39 

root  system,  Kans 1066 

varieties 35 

Kans 14.5 

Me 662 

Mich 251 

Ya 357 

Wis 39,762 

Sparrows,  English,  destruction 341 

Species,  origin  by  mutation 745 

theories  of 232 

Spelt,  analyses,  Can 766 

Wis 1003 

culture,  Can 766 

in  Alaska,  U.  S.  D.  A 142 

flour,    gluten    content    and    baking 

quality won 

varieties,  Can 247,962,  1068 

Sphaceloma  ampelinum ,  development 182 

notes 678 

treatment 272 

Sphserella  betx,  notes 381 

Sphxropsis  malorum ,  notes 477 

Sphxrostilbe  coccophila,  notes,  N.J 483 

Sphxrotht  in  innli,  fruiting  stage 790 

mors-uvx,  notes 574 

Sphagnum  moss,  analyses.  Can 1 107 

Sphenophorus  obscurus,  notes,  U.  S.  I).  A..  143 

spp.,  notes 275,990 

Spices,  analyses,  Wyo 283 

bleaching  for  microscopic  examina- 
tion    642 

examination,  Conn.  State 895 

Spider,  red,  notes 275 

Spiders,  notes 275 

silk  of 390 

Spinach,  growth  as  affected   by   rubidium 

chlorid 20 

lime  nitrogen  for 973 

varieties,  Mich 261 

Spinal  cord,  methods  of  analysis 227 

Spirea,  forcing  with  ether 269 

Sponges,  literature  in  1900 853 

Spores,  quantitative  estimation 570 

Sporidesmium  solani  various  n.  var.,  notes. .  478 

Sprats,  identification 184 

smoking  and  canning 184 

Sprayers,  power,  demonstration,  111 798 

Spraying  apparatus,  notes 280, 889 

calendar,  Mass 178 

Mich 281,385 

Ohio 77 

dust,  Del 1 101 

experiments,  Can 274 

Mich 260 

notes 342 

outfits,  power 580 

soaps  for,  N.  Y.  State 796 

Spring  tails,  notes 791 

Spruce  and  pine,  symbiosis 162 

culture  in  Belgium 569 

planting  in  Rhone  valley 163 

plantings  as  affected  by  fertilizers. .  56 

seed  collecting 474 

Squabs,  raising 1009 

Squash  borer,  remedies,  R.I 77 

bug,  notes 1097 
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Squash  bug,  notes,  N.  H 72,890 

oil,  analyses 741 

Squashes,  breeding  experiments,  N.J 464 

cross  pollination 229 

crossing  experiments,  Me 365 

fertilizer  experiments,  Mass 350 

germination  of  seeds,  N.  J 476 

varieties,  Can 262 

Mich 261 

Squirrel  grass,  notes 747 

St.  John's  bread,  feeding  value 188 

St.  Louis  Exposition.    (See- Louisiana  Pur- 
chase Exposition.) 

Stable  fly,  notes i  mi 

remedies,  Conn.  Storrs 814 

Stables,  construction 1 1  Hi 

hygiene  of 922 

inspection  in  Minnesota 1119 

ventilation 198 

Stagonospora  trifolii,  notes 379 

Stalk  borers,  notes,  111 793 

Stanton  area,  Nebraska,  soil  survey,  IT.  s 

D.  A 1060 

Staphylococci,  agglutination 707 

Staphylolysin,  experiments 198 

Star  apple,  analyses,  U.  S.  D.  A 669 

Starch,  adhesiveness,  estimation 946 

determination  in  flour 332 

presence  of  pento- 
sans    227 

grains,  nature 7(1 

making,  treatise 720 

Starches,  West  Indian,  investigations 77 

Starfish,  analyses,  R.  1 34 

Starters,  use  in  butter  making,  Wis 92 

Statistics.     (See  Agricultural  statistics.) 

Stauropus  alter nus,  notes 178 

Steers,  cotton-seed  cake  for 83 

digestion  experiments 291 

La 187 

Me 1110 

feeding  experiments.. .  83,497,691,802,1113 

Ala.  College 397 

Ariz 1006 

Can 292,293 

Colo 1114 

Iowa 803 

Kans 496 

Miss 496 

N.  Mex 189 

Nebr 586 

Okla 397,411 

Pa 398 

Utah 496 

rations  for,  Utah 496 

Btegomyia  fasdata,  notes,  Hawaii 389 

U.  S.  D.  A 143 

.Scutellaria,  notes,  Hawaii 389 

U.  S.  D.  A 143 

Steppes,  history  of 653 

Stereodon  imponens,  notes 24 

Stereum  cristulatum,  notes 985 

Sterigmatocyxtis  nigra,   growth   in   respira- 
tory passages 301 

pseudonigra,  inoculation 
experiments  with  ani- 
mals   301 
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Sterigmatocystis  versicolor,  biology 747, 748 

Sterilization,  apparatus  for 98 

si  nils  panizzei,  notes 987 

Stilbella  flavida,  notes 382,481 

Stinkhorn  fungus,  description 481 

Stock.     (See  Live  stock.) 
Stock  and  scion — 

nature  of  union,  Mass 565 

reciprocal  action 566,671,730 

Ind 772,1079 

Stockbridge,  Levi,  tribute  to 311 

Stocks,  crossing  experiments 263 

Stomach,  rythmic  movements 583 

Stomatitis,  mycotic,  in  cattle,  U.  S.  D.  A  ...  610 

Storks,  notes 135 

Storm  at  Portland,  Oreg.,  U.  S.  D.  A 26 

St.  Louis, Mo., U.  S. D.  A 647 

(■fillers,  paths  of,  1".  S.  D.  A 25 

electric,  automatic  recording,  U.  S. 

1).  A 237 

in  Minnesota,  U.  S.  D.  A 647 

the  West  Indies,  U.  S.  D.  A 26 

movement,    determining    direction 

and  velocity  of 1057 

of  December  24-29, 1904,  U.  S.  I).  A. . .  954 

tropical,  U.  S.  D.  A 648 

Storms,  destructive, in  Kentucky,  LT.S.D. A.  25 

theory  of 1057 

Story  County,  Iowa,  soil  survey,  U.  S.  D.  A.  1059 

Strangles,  notes 1021 

Straw,  analyses 82" 

ash,  fertilizing  value 33 

cross-bending  tests 151 

depth  of  application  as  a  fertilizer..  33 
manures,  decomposition  by  lime  and 

sulphuric  acid 33 

Strawberrie 

analyses 740,800 

breeding  experiments,  K.I 48 

S.  Dak  370 

crossing 266 

culture 267,373,567 

Miss 877 

V   l>;ik 156 

Oreg 47 

!>.  A 267 

in  Alaska,  U.  S.  D.  A 141 

under  shade 667 

1.8.  D.  A 615 

electro-culture 557 

fertilizer  experiments 873 

Mass 350 

forcing  with  ether 159 

grew  tli  as  affected  by  copper  sulphate. .  133 

irrigation  experiments,  LT.  S.  D.  A 721 

originating  new  varieties  from  seed 567 

ripening  season.  Wis 49 

shipping  tests,  Tex 1081 

variel  ies 371 

Mass 365 

Mich 261,266 

Miss 464 

Mo.  Fruit 1078 

N    II 49 

N    .' 464 

Ohio 53,779 

oreg 47 
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Strawberries  —Continued. 

varieties,  Pa 773 

Tex 1081 

variety,  new,  U.  S.  D.  A 157 

Strawberry  juice,  analyses 800 

leaf  roller,  notes,  Wis 792 

nematode  disease 386 

oil,  composition 441 

root  borer,  notes,  Conn.  State. .  989 

louse,  notes,  Wis 792 

weevil,  remedies 388 

Strawboard  wastes,  disposal 1 137 

Stream  measurements 305,516,855,1137 

Mont 828 

accuracy  of 517 

in  Mississippi 931 

1903 721,722,930 

Streams,  flow  in  relation  to  forests 1084 

U.S.D.A.  163 

gaging 517 

underground,  utilization 546 

Streptococci,  identification  in  water 546 

Streptothrix  as  a  cause  of  musty  oats 478 

the  cause  of  endocarditis. . .  610 

pathogenic  action 202 

Stromatium  sp.,  notes 993 

Strong y I u s  fi  laria ,  notes 204 

gracilis  in  cattle 1027 

quudriradiatus  in  pigeons,  U.  S. 

D.  A 409 

rufescens,  notes 204 

Strontium,  determination 333 

excretion 289 

salts,  effect  on  yeasts 749 

Stubbs,  W.  ('.,  retirement 425 

Sugar — 

assimilation  by  plants 952 

beet — 

bacterial  disease,  studies 479 

diseases,  notes 1073 

Utah 479 

leaf  blight,  treatment,  Mich 362 

leaves,  feeding  value 291 

molasses,  analyses 1004 

Can 11(17 

pulp,  analyses,  Can 290 

N.  V.  State 584 

dried,  analyses,  N.J 394 

feeding  value,  Mass 495 

Utah 496 

for  sheep,  Mich 691 

refuse,  analyses,  Mass 333 

seeds,  single-germ,  U.  S.  D.  A 983 

soft  rot,  investigations,  Nebr 572 

beets — 

analyses 258 

Mich 251,361 

Mont 562 

Pa 767 

U.S.D.A 43 

Wis 744, 767 

apparatus  for  analysis  of,  Wis 19 

breeding  experiments,  U.  S.  D.  A...  983 

composition  as  affected  by  fertilizers  243 

culture 1073 

Mont 561 

U.S.D.A 43,153 
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Sugar— Continued, 
beets    continued. 

culture,  ex  peri  men  ts 2.r>5,258,56. 

Can 249,1069 

Mi.li 361 

Pa 767 

Utah 862 

Wis 4-1,767 

handbook 720 

in  Egypt,  I".  S.  I).  A 307 

Sweden 970 

electro-culture 557 

exhaustion  of  soil  by,  Mich 362 

fertilizer  experiments 36,  44,  242, 

245,  258,  362,  553, 
859,  861,870,1070 

Mich 362 

Utah 151,479 

Wis 34,44 

growth  as  affected  by  colored  light.      258 

harvesting,  Mont 562 

insects  affecting 1073 

nit rogenous  fertilizers  for 455 

root  system,  Kans • L066 

salt  as  a  fertilizer  for 657 

sampling,  Mich 361 

seed  production 1073 

shrinkage,  Mich 251 

types 869 

utilization 1 54 

of  soda  by 556 

va rieties 35,36, 559,562 

Can 963 

Mich 362 

Mont 562 

vV  is 44 

cane- 
acetic  acid  in , 440 

analyses,  La 154 

as  affected  by  sodium  salts 662 

borer,  notes 891 

U.S.D.A 143 

breeding  experiments 768 

culture  experiments 44, 46, 259 

in  Cuba 561 

Egypt,  U.S.D.A 307 

Hawaii,  U.  S.  D.  A 143 

development 561 

diseases  in  Porto  Rico,  U.  S.  D.  A. .       145 

notes 170, 275 

Hawaii 789 

study 259 

enzyms  in 340 

fertilizer  experiments....  45,351,658,  107G 

fiber,  hydrolytie  products 440 

insects    affecting    in    Porto    Rico, 

U.  S.  D.  A 145 

irrigation  experiments,  Hawaii 768 

with  saline  water,  Hawaii      650 

leaf  hopper,  history,  Hawaii 794 

notes,  Hawaii 277, 789 

pineapple  disease,  description,  Ha- 
waii          65 

products,  gums  in 326 

seedlings 870 

tests 1070 


Page. 
Sugar — Continued, 
cane — continued. 

varieties 14,  16,361 

Hawaii "lis 

La 154 

crude,  composition 1001 

detection  microscopically 140 

determination  in  beets,  Wis 19 

chocolate 226 

cocoa  products 227 

condensed  milk 325 

effect  on — 

color  of  flowers,  R.I 47 

excretion  oi  carbon  dioxid 493 

fermentations   in   milk  and   cheese. 

Wis 90 

muscular  power 492 

feeding  value 585,587,690, 802, 1004 

food  value.. _ 689,  1103 

formation  from  fat ' 289,903 

leucin 690 

protein 903, 1005 

Jamaica,  use  for   preserves 490 

making,  treatise 720 

methods  of  analysis 326 

uniform 326 

physiological  effects 393 

situation,  international,  U.S.  I'.  A 725 

solutions,  clarification 1049 

value  in  diet  of  soldiers 285 

(See  also  Beet  sugar  and  Cane  suga  r.  i 

Sugars,  new   liases  from 19 

Sulla,  germination  as  affected  by  tempera- 
ture   : 983 

Sulphate  of  ammonia 

analyses,  Conn.  State 658 

Mass 34 

R.  1 34,744 

availability  of  nitrogen  in,  N.  J 453 

fertilizing  value 245, 759,860,973 

Mass 350 

nitrification,  N.  C 758 

production  in  Great  Britain 759 

use  in  agriculture 153 

Sulphate  of  potash — 

analyses.  Conn.  State 658 

R.I 34.744 

and  magnesia,  analyses,  Conn.  State. . .       658 

Mass 454 

high-grade,  analyses,  Mass 34,454 

Sulphates,  absorption  by  soils 549 

determination  in  plants,  N.  C. . .       740 

movement  in  soils 547 

value  in  fertilizers 244 

Sulphocyanid  of  potash,  fertilizing  value. . .        36 

Sulphites,  use  in  wine,  Cal 446 

Sulphur- 
analyses,  Cal 949 

determination 539, 639 

in  insecticides 328 

organic  substances ...       129 

plants 324 

N.  C 740 

dioxid,  effect  on  plants,  U.  S.  D.  A 953 

use  in  preserves 491 

effect  on  proteids 288 
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Sulphur— Continued. 

fungicides,  use _'7 1 

metabolism 999 

mixtures 679 

pharmacology  of 999 

requirements  by  man 903 

washes,  fall  spraying,  N.  Y.  State 578 

fungicidal  \  alue 731 

V  Y.  State 994 

Sulphuric-  acid,  determination  in  urine 7i:t 

preparation     of     standard 

solutions 1049 

Sulphurous  Mii.i.  effecl  on  plants 952 

(or  bleaching  fruits  and 

grain 328 

in  foods 9(H) 

organic  compounds. . . .  289 

wine.  Cal 446 

physiological  action 901 

i  s 1104 

Sun  spots  and  rainfall 7.">i 

Sunflower  rust ,  culture  experiments 7S7 

investigations,  U.  S.  I>.  A  .  274 

Sunflowers,  notes,  Can 1068 

Sunlight,  pressui i  .  S.  D.  A 237 

Sunshine  tables,  U.  S.  D.  \ 1058 

Superphosphate,  ammoniated,  tests  758 

as  affected  by  lime 36 

basic 245 

effecl     "ii     variation     in 

plants 870 

fertilizing  value 139 

of  lime, experiments,  Can.  250 

Superphosphates,  analyses,  Mass 34 

R.  1 34,744 

dried,  fertilizing  value. . .  32 

manufacture 761 

nitrogenous.       analyses, 

conn.  State 658 

Surra,  effecl  on  metabolism 507 

immunization  againsl 822, 1029 

notes                  823 

prevalence    in    the    Philippine    Is- 

landf  128,  104 

studies       606 

n  by  horseflies 1 135 

studies 24 

•  In  horses,  studies 

123,605 

Improvement,  Wis 29 

Swans,  wild,  susceptibility  to  tuberculosis. .  924 

Swedish  i  ui  aip  !  row  a  rol  .description 65 

ites 381 

pa 

254 

ire i'''1 

in  Alaska,  U.S.D.  A  ..  in 

on  moor  soils 

ling   value  as  affected   by 

82 

.  :;.".,  156,869 

1    759 

35,254, 168,1073 

■  1069 

>i    261 

as  a  soil  binder 291 


. 
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Sweel  clover,  feeding  value 291 

corn,  breeding,  Md 665 

experiments,  N.  J  ...      164 

canned  in  1904,  U.  S.  D.A 666 

culture,  Md 665 

curing,  Md 666 

germination  studies,  U.S. D.A.      167 

selection,  R.  1 48,766 

varieties 36,263,  1070 

Can 262 

Mich 261 

Mont 773 

V.I 775 

S.  Dak 1(17.-, 

potato  flour,  food  value 898 

meal,  analyses 7!«l 

potatoes — 

culture 360,662,663 

experiments 1069 

fertilizer  experiments,  Miss 4.">>i 

for  horses  and  mules,  Fla (99 

varieties 351,363 

Swine  diseases,  handbook,  Ind .">13 

erysipelas,  control  in  Eessen 103 

follow  big  inoculation 513 

notes 204 

protection  by  leucocytes. .      407 

serum  treatment 200,205 

studies 304 

plague,  control  in  Prussia ins 

diagnosis 715 

etiology 714,715 

historical  review 714 

notes 204 

Nev 1034 

relation  to  fowl  cholera.  . . .    103, 104 

serum  treatment 200 

studies 304,513,603 

treatment 715 

(See  also  Pigs.) 
Sword  bean,  culture  in  Porto  Rico,  i  .  S. 

D.A 143 

Syagriiis  fulvitarsis,  notes 72 

Sycamore,  propagation  by  cuttings 162 

spot  disease,  notes 384 

Sylviculture  in  ancient  Home 570 

manual 55 

Symptomatic  anthrax.    (See  Blackleg.) 

Syntomosphyrum  e.surun,  notes,  N.J 183 

Syracuse    area.     New    York,    soil    survey, 

1.  S.  D.  A 1059 

Syrphid  fly.  notes 682 

Tabanidse  in  North  Carolina 186 

western    United    states    and 

Canada 893 

notes.  U.S.  D.A 70 

Tabanus  Bpp.,  notes,  U.  8.  D.  A 71 

Taenia,    bactericidal    properties    of    body 

fluids 485 

l.i  nia  i  chinococcru  in  cats 927 

inn iiiiIIiiiiii,  notes 827 

marginata,  life  history 

.«; i/i until,  notes 97 

S<  radix,  hooks  Of •. 1030 

serrata,  hooks  of 1030 

Taliianin,  therapeutic  value 97,98 
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Tamarinds,  analyses,  U.  S.  D.  A 669 

Tankage,  analyses,  Mass 34,454 

71.  I 34,349,744 

for  pigs,  S.  Dak 1115 

Tannin,  determination 327,642 

Tapeworms,  bactericidal  properties  of  body 

fluids 485 

in  cats 927 

chickens,  U.  S.  D.  A 611 

dogs 828,1030 

horses 827 

pigeons 104 

sheep 512,827,828 

notes 97 

Tarnished  plant,  bug,  notes,  Conn.  State ....  989 

Taro  root-rot,  notes,  U.  S.  D.  A 143 

Tasajo,  analyses,  Ariz 1003 

Tea,  analyses 798 

Ceylon,  analyses 900 

culture  in  J ava 780 

diseases,  notes 380 

effect  on  muscular  power 492 

peptic  digestion 282 

examination 689 

industry  in  Japan 265 

infusion   as   affected   by   hardness   of 

water 800 

insects  affecting 276 

methods  of  analysis 327 

physiological  effects 393 

plant,  localization  of  thein  in 850 

red  rust,  notes 988 

root  disease,  description 67 

shot-hole  borer,  notes 683 

tortrix,  notes 177 

Technology,  agricultural,  treatise 720 

Telegraph    wires    and    poles,     humming, 

U.  S.  D.  A 237 

Telegraphy,  weather 26 

Teleutospores,  direct  infection  by 572 

Temperature— 

at  Iowa  Station 62 

body,  measurement 999 

studies 393 

effect  on  carbon  dioxid  assimilation  by 

plants 229 

germination  of  seeds 983 

plant  growth 23 

vitality  of  seeds,  U.  S.  D.  A  . . .  167 
lowest,  at  Franklinville,  N.  Y.,  U.  S. 

D.  A 25 

measurement  by  electrical  methods 649 

regulation  in  man 186 

Tennessee  Station,  notes. . .  112,215,520, 1038, 1141 

University,  notes 112,215,938,1141 

Tent  caterpillars,  notes 577 

Md 176 

Me 682 

N.  H 72,890 

U.  S.  D.  A 70 

Utah 484 

(See  also  Apple-tree  tent 
caterpillar.) 

Teosinte,  culture  experiments,  S.  C 558 

in  the  Philippine  Islands  .  148 

notes,  Miss 459 


Page. 

Termitophilous  insects 135 

Testacella  haliotidea,  notes 791 

Tetanolysin,  experiments 198 

Tetanus,  etiology  and  treatment 1129 

in  animals  as  affected  by  heat 611 

nerve  lesions  in 823 

studies 606 

toxin  as  affected  by  anthrax  ba- 
cillus   924 

investigations 405, 508, 823 

treatment 98, 304, 924 

Texas  College,  notes 112 

fever,  cadaveric  hyperthermia 825 

control,  Ga 825 

U.  S.  D.  A 199 

in  Missouri 404 

Tennessee 123 

the  Philippine  Islands 511 

inoculation  experiments,  S.  C.  609 

monograph 201 

notes,  U.  S.  D.  A 718 

parasite,  development 96 

variations 101 

virulence 128 

prevention 96 

transmission  by  ticks 484 

treatment 707 

Station,  notes 1038 

Textile  fibers,  treatise 720 

Thaumaioglossa  americana,  notes 990 

Thein,  localization  in  tea  plant 850 

Thelohania  legeri,  notes 797 

Therapeutics  in  relation  to  nutrition  and 

dietetics 285 

Therapogen,  disinfecting  properties 508 

Thielavia  basicola,  notes,  Ohio 887 

Thielaviopsis  ethaceticus,  notes,  Hawaii. .  .  65 

podoearpi,  description 483 

Thistle,  Russian,  in  Arizona,  U.  S.  1).  A  . . .  863 

Thistles,  destruction,  N.  Dak 883 

Thlaspi  arvense,  notes,  N.  Dak 883 

Thomas  slag.     (See  Phosphatic  slag.) 

Thrombosis  in  horses 716 

Thrush,  notes 128 

Thunderstorms  and  auroras,  U.  S.  D.  A. . .  237 

at  Tampa,  Fla.,  U.  S.D.  A.  647 
movements  in  relation  to 

tide,  U.  S.  B.  A 647,648 

Thymol,  effect  on  oxidizing  ferments 1122 

Tick  fever.     (See  Texas  fever.) 

Rhodesian.     (See  African  coast 
fever.) 

Ticks,  sulphur  as  an  intern;  1  remedy  for. . .  1134 

transmission  of  diseases  by 484 

(See  also  Cattle  ticks.) 
Tides,    effect   on   movements    of   thunder- 
storms, U.  S.  D.  A 647,648 

Tieghemella  japonica,  notes 385 

Ties,  railroad,  forms  and  rail  fastenings, 

U.  S.  D.  A 377 

preservation 378, 675 

U.  S.  D.  A...  783 

Tillage,  methods  of 1060 

Timber — 

commercial,  identification 378 

cooperative  investigations,  U.  S.  D.  A . .  270 
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Timber— Continued. 

cutting  in  Minnesota 1085 

estimation 166,982 

fungi  affecting 69, 70, 985, 988 

insects  affecting 276 

U.  S.  D.  A 175 

of  Edwards  Plateau,  Texas,  U.  S.  D.  A. .  375 

seasoning 881, 982 

strength  as  affected  by  preservatives .  .  1089 

structural,  tests  of  strength,  U.  S.  D.  A.  783 

treatment  to  increase  durability,  R.  I. .  59 

utilization  in  England 58 

(See  also  Lumber  and  Wood.) 

Timothy,  culture,  Can 249 

fertilizer  experiments,  Mass 350 

N.J 453 

growing  period  in  Norway 458 

hay,  analyses,  R.I 34 

digestibility,  Colo . : 1 108 

Me 1110 

potash  fertilizers  for 40 

rotation  experiments,  R.  I ..... .  150 

seed  selection,  N.  Y.  State 784 

Tin  in  canned  foods,  Mo 184 

Titer  test,  cooperative  work,  U.  S.  D.  A 845 

Toads,  notes 889 

usefulness,  U.  S.  D.  A 135 

Tobacco- 
bed  rot,  notes,  Ohio 887 

breeding  experiments,  Ohio 870 

Wis 76S 

cigar-leaf,  production,  U.  S.  D.  A 769 

crop  report,  U.  S.  T>.  A 725 

culture 46, 259, 870, 1138 

S.C 154 

Wis 49 

experiments 38, 864, 1069 

S.C 558 

in  Hawaii,  U.  S.  IX  A 143 

Jamaica 1070 

the  Philippine  Islands 148 

curing 47 

Wis 49 

diseases,  S.C 154 

in  Porto  Rico,  U.  S.  I).  A 145 

dust,  analyses,  Conn.  State 658 

extract  as  an  insecticide 77 

fermentation 337 

fertilizer  experiments 562 

Wis 769 

requirements 870 

fertilizing  value,  Can 246 

insects  affecting,  S.  C 154 

in   Porto    Rico,    U.    S 

D.  A 145 

leal  blight,  notes,  Ohio 887 

leaves,  drying 462 

mildew,  notes 61 

Ohio 887 

mosaic  disease,  notes 677 

studies,  Ohio 886 

physiological  effects 393 

pole  burn,  notes,  Ohio 887 

i  n.it  rot,  notes,  Ohio 887 

;  selection,  Conn.  State 46,971 

selection,  Wis 768 
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Tobacco— Continued. 

smoke,  effect  on  plants,  Wis 775 

stalk-weevil,  notes,  U.  S.  D.  A 71 

stem  rot,  notes,  Ohio 887 

stems,  analyses,  Conn.  State 658 

varieties 47, 663 

Conn.  State 46 

weevils,  remedies 797 

wilt,  notes,  Ohio 887 

Tomato  blight,  notes,  Ariz 950 

Idaho 1091 

diseases,  notes,  N.J 442 

leaf  blight,  notes,  Ohio 776 

'  'sleepy  disease,"  notes 180 

yellows,  notes,  Idaho 1091 

Tomatoes — 

breeding  experiments,  N.J 464 

canned  in  1904,  U.  S.  D.  A 667 

canning,  cost 667 

crossing  experiments,  Me, 365 

culture 49 

experiments,  Can 262 

Mich 263 

Mont 773 

effects  of  using  immature  seed,  Wis 49 

fertilizer  experiments,  Mass 350 

forcing  experiments,  Ind 772 

Ohio 775 

germination  as  affected  by  different  con- 
ditions, U.  S.  D.  A 167 

growth  as  affected  by  electricity,  Mass.  335 

irrigation  experiments,  Ind 772 

Ohio 775 

pollination  experiments,  Ind 772 

training,  Ohio 776 

varieties 365,368 

Can 262 

Ind 772 

Mich 261 ,  263 

Miss 464 

Mont 773 

N.J 464,775 

Ohio 776 

U.  S.  D.  A 143 

Tomieus  bidens,  notes 890 

Tomtit,  yellowtail,  notes 544 

Topographic  work  in  the  Grand  Canyon  of 

the  Gunnison  516 

Topography  of  Salinas  Valley, California. . .  207 

the  Minbu  District,  Burma.  542 

Tornado  at  Grand  Rapids,  Mich.,  U.S. D. A.  237 

Meridian,  111.,  U.  S.  D.  A 25 

Moundville,  Ala.,  U.  S.  D.  A. . .  25 

in  Indian  Territory, U.  S.D.A....  237 

Mobile  County,  Ala., U.S.D.  A.  647 

"Torpedo  fly,"  notes,  U.  S.  D.  A 143 

Tortrix  pilleriana,  development  of  larv». . .  792 

remedies 278,388 

viridana,  notes 578 

Toxic   products,    formation    by    vegetable 

enzyms 340 

Toxin,  reaction  with  antitoxin 508 

Toxins  and  antitoxins,  treatise 95 

investigations 405 

Tracheitis  in  horses 302 

Trail  on  Mount  Whitney.  U.S.  I>.  A ii47 
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Transpiration  of  plants 619 

U.S.  1>.  A 651 

studies 1052 

Trap  rocks  as  road  material,  Idaho 723 

Tree  canker,  notes 383,384,679 

crickets,  notes,  Ky 1098 

diseases,  treatment 982 

planting,  exhibit  at  St.  Louis  Exposi- 
tion, U.  S.  D.  A 27(1 

seedlings,  management 162 

Trees,  absorption  of  electromagnetic  waves 

by 953 

artificial  feeding,  N.  Dak 131 

ascent  of  water  in '. 21 

coniferous,  notes 1088 

diseased,  nutrition  of 383 

for  Canada,  Can 270 

seed 570 

growth  as  affected  by  weather 55 

in  Egypt 1086 

in  Arizona,  U.  S.  D.  A 863 

injuries  by  a  hailstorm 56 

animals 1056 

birds 1056 

electricity 472 

illuminating  gas 376,472 

insects  affecting,  Can 275 

U.S.  I).  A 175 

measurement  of  height 166 

new  species  in  the  Philippine  Islands.  542 

of  Iowa 58 

North  America 978 

ornamental,  notes 473 

tests,  Can 471 

physiological  investigations 981,982 

planting 162 

Nev 1034 

failures  in 58 

in  Iowa 57 

propagation 376 

and  management 49 

by  cuttings 162 

protection  from  rabbits 543 

reserve  material  in 981 

root  systems,  Ivans 1066 

shade,  insects  affecting,  N.J 1096 

planting  and  care 472 

Mo 672 

transpiration : . .  1052 

transplanting  at  night 160 

Trefoil ,  culture 865 

experiments .'...  37 

Trichina,  prevalence  in  Holland 300 

Trichinosis,  notes 603 

Trichophyton  tonsurans  in  cattle 202 

Trichosphseriti  sacchari,  notes,  Hawaii 789 

Trichothecium  roseum,  notes 1094 

Trifolium  spp.     (See  Clover.) 
Triticum  spelta.     {See  Spelt. ) 

Trypanosoma  brucei,  notes , 611 

dimorphon,  notes 201 

evansi,  methods  of  study 928 

theileri,  notes 201 

Trypanosome  diseases- 
immunization  against 1029 

in  Sudan 515, 1134 
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in  the  Philippine  Islands 404,515 

notes 823, 1129, 1 134 

of  horses 103,304,611 

transmission  by  horseflies 1134 

Tr ypanosomes,  development 823 

in  blood  of  cattle 713,1134 

Trypeta  capitata,  notes 279 

ludens,  notes 892 

Trypsin,  relation  to  enterokinase 1 105 

Tsetse  flies,  notes 281,515 

fly  disease,  control 201 

in  mules 928 

notes 823 

in  Somali  Land 823 

Zululand 580 

new,  description 186 

Tubercle  bacilli 

agglutination 710,711,923, 1040 

as  affected  by  fluorescent  light 923 

avian,  agglutination 824 

bovine,  morphology,  U.  S.  D.  A 711 

chemical  study,  U.  S.  D.  A 711 

cultural  characteristics 1041 

culture  media  for,  U.  S.  D.  A 711 

destruction  in  milk 1015 

Wis 816 

detection  in  milk,  Wis 99 

determination  in  fluids 607 

homogeneous  cultures 923 

human,  virulence  for  animals 509 

U.S.D.A.     1022 

in  butter 704 

milk 608 

Wis 824 

intermediary  body 1130 

mammalian .  studies 1022 

races 1129 

secretion  of  nuclein  by 710 

thermal  death  point,  Wis 90, 99 

varieties 302 

vitality  in  sputum 104 1 

Tubercles,  histogenesis  of 1 130 

root.    {See  Root  tubercles.) 
Tuberculin — 

diagnostic  value 303, 710 

Wis 99 

effect  of  repeated  injections 510 

reaction,  nature 200 

prevention  by  antipyretics.  ..        99 

studies 607, 923 

test,  application  to  fowls 122 

pigs,  Okla 99 

investigations >      99 

tests,  Wis 99 

Tuberculins  from  human  and  bovine  sources      510 
Tuberculosis — 

agglutination  test 1040 

association  for  study  and  prevention  of.     1040 

avian,  investigations 1024 

notes 122,608 

Cal 824,1029 

bibliography 825 

bovine — 

control 200,511,824,1131 

N.  Y.  Cornell 1024 
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control,  in  Canada 605 

error  in  diagnosis 200 

general  account 407 

in  Australia 407 

France 004 

I  apan 123 

\Y\\  Jersey 407 

investigations,  Wis 99 

notes 1021 

source  of  infection 60S 

spread,  Wis 302 

studies 603 

transmission 824 

I      S    I).  A 709 

to  man 407 

treatment 507, 1024 

tympanites  in 1 132 

channels  of  infection  in 1040 

control 922 

in  Pennsylvania 506 

diagnosis 7  in 

diet  in 620 

endocardial 1 132 

histogenesis  of  tubercle  in 1130 

human 

and    bovine,    relation .302,407. 

712,021,022,1022 

IS    li    A 1022 

channels  of  infection 510 

i  ransmission  to  animals 509 

cattle 824 

dogs 303 

immunization 

against L23,  !  21,  709,  824,922,  1023 

of  cattle  against 1131, 1132 

monkeys  against 104 1 

ra bl  11  is  against 1040 

in  horses 1021 

Okla 99 

in  relation   to  separator  slime, 

Wis 99 

international  conference  at  Copenhagen  302 

investigations 1020 

ma nuiia  rj .  experimental 303 

studies 608 

notes        00,3110 

-    D    \ 718 

of  bones 712 

prevalence  in  Holland 300 

Missouri 404 

Pi  nnsj  Ivania 507 

primary  intestinal,  in  children 823 

retropharyngeal,  in  cows 107 

serum  I  real  ment 511,  1023,  1040,  1 132 

spontaneous  vaccination 7io 

dy  of  blood  iri 1041 

924 
Iran 

A-po\  lymph 024 

meat 200,1131 

milk 99,200,702,819,824 

Okla 

of,  '     S    D   A 708 

agglutinating  power  in 7 in 
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treatment 707 

with  hetol 200 

oil 023,1024 

vaccinating  nuclein  in 710 

vertebral,  in  cattle 608 

Tuberculous  milk,  infectiousness 98 

Wis 99 

Tubers,  culture  on  moor  soils 239 

food  value 79 

Tule  lands,  reclamation .",17 

Tulip  BotrytiS  disease 1095 

mite,  notes '. 701 

Tulips,  culture 269 

'rumors,  cerebral  in  horses 206 

in  fowls 200 

ma  lignant,  etiology 206 

Tunicates,  literature  in  1900 853 

Turkeys,  feeding  experiments 518, 589 

hybrid 292 

raising 1009 

U.  S.  D.  A 297 

Turmeric-,  analyses 840 

Turnip  bacterial  disease,  studies.  Can 480 

fungus  disease,  notes 62 

soft   rot ,  notes.  Can 477 

Turnips, analyses,  Can  249,290 

as  a  cover  crop,  Mich 266 

affected  by  molds 443 

breeding  experiments 3.54 

culture  in  Alaska,  U   s    l>   A 141 

on  moor  soils 461 

feeding  value  as  affected  by  phos- 
phates        259 

fertilizer  experiments.  38,259,354,458,769 

Can 249 

Mass 350 

germination  as  affected  by  chlorin       984 

growing  period  in  Norway 458 

insects  affecting 1098 

seed  selection,  N.  Y.  State 784 

varieties 458, 769 

Can 249, 262, 962, 1069 

Mich 261 

Tussock  moth,  notes,  Me 682 

X    II 72 

white-marked,  notes.  Me...       892 
X.I..     1096 

Tylenchus  tritici,  notes 788 

Tympanites  in  bovine  tuberculosis 1132 

Type  fixation,  historical  method 001 1 

Typhoid  bacillus,   agglutination   affinities..       231 
bacillus,  agglutination   in   normal 

horse  scrum 199 

exudative,  in  fowls 717,020 

fever,  transmission  by  milk 702 

Tyroglyphi.l.  parasitic- 990 

Udder,  bacteria  in 597,816 

Wis 816 

pathological  conditions 203 

yield  of  different   quarters,  Conn 

Storrs in]  ] 

nt  ramicroscope,  use soi 

1  it  r.-i microscopic  investigations 7, 15, 

16, 17,334,821 
Underground  water.     (See  Water.) 
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appropriations  1905-6 629 

Bureau  of  Animal  Industry,  report ....  7_'  1 

Chemistry,  food  laboratories  1143 

notes 113 

organization. . .  .  307 
Forestry, cooperative  investi- 
gations   270 

exhibit  atSt.  Louis.  270 

Soils,  field  operations 1059 

cooperation      with      experiment      sta- 
tions    428, 1043 

Library,  accessions  in  1904 935 

new  buildings 209, 413,834 

Office  of  Public  Roads,  notes 1142 

personnel 413 

report  of  Secretary 724 

reports 934 

United  States  Geological  Survey— 

hydrographic  branch 516 

manual 517 

Reclamation  Service 51ti,859 

Urceola  esculenta,  rubber  from 54 

Urea  in  vegetable  products 1050 

LTredineae,  culture  experiments 787,885 

cultures 619 

Uredo  aurantiaca  n.  sp. ,  description 9S9 

Urine,  calorimetry  of 538 

methods  of  analysis 743 

Pa 713 

nitrogenous  constituents  in 81 

of  Bovidae,  reaction 292 

Herbivora 690 

preservation  of  samples,  Pa 742 

Uromyces  earyophyllinus,  notes 889 

spp.,  culture  experiments 885 

Urticaria  in  horses 1135 

Ustilagineseof  North  America,  monograph.  570 

Vstilago  reiliana,  notes 381 

tulasnei,  notes 381 

violacea,  life  history 384 

Utah  College,  notes 1141 

Station,  financial  statement 210,518 

notes 413,1141 

report  of  director 210, 518 

Vaccinium  vitis  idxi,  investigations 1001 

Vaginitis,  contagious,  in  cows 1027 

treatment 303 

Valsa  oxystoma,  description 888 

Vanilla  heans,  inspection  in  Tahiti noo 

culture  experiments 972 

production  in  Hawaii,  U.  S.  I).  A...  143 

Varieties,  origin  by  mutation 745 

Variety  tests,  coordination  in 729 

Veal,  dressing 693 

Vegetable- 
ash  compound,  analyses,  Conn.  State . . .  658 

new,  winter 155 

products,  aluminum  in 441 

proteids,  classification 330 

digestibility 285 

separation 323 

studies 847 

Vegetables- 
breeding  experiments,  S.  Dak 370 

canned,  preservatives  and  tin  in,  Mo ...  184 
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canning  and  evaporating 780 

culture 1167,671 

in  Alaska,  1".  S.  I).  A 140 

New  South  Wales 667 

Porto  Rico,  l\  S.  1).  A 144 

school  gardens 269 

under  shade 564 

Can 262 

U.  S.  D.  A 615 

fertilizer  experiments,  Mass 350 

forcing  experiments,  Ind 772 

grafting  experiments,  Ind 772 

in  the  Philippine  Islands 38 

lime  nitrogen  for 973 

marketing  in  France 974 

mulching,  U.  S.  D.  A 307 

preservation 872 

production  hi  ( >hio 365 

relation  to  weather,  Ariz 235 

salt  as  a  fertilizer  for 349 

varieties,  Can 261 

Mich 261 

Miss 464 

(See  also  specific  kinds.) 

Vegetarians,  metabolism  experiments  with.  185 

Velvel  beans,  culture,  S.  C 864 

U.  S.  D.  A 143 

Venl  ilation,  notes 198 

Venturia  imequalis,  description,  Wash 573 

Vermes,  literature  in  1900 853 

Vermicular ia  trichella,  notes,  Mass 337 

Vermifuge  for  swine 409 

Vermont  Station,  notes 309 

University,  notes 309,938 

Vertebra;,  fracture  in  horses 97 

Vertebrates,  distribution  of  white  in 233 

Vetch  as  a  cover  crop,  Mich 261 

green  manure 455 

hairy,  as  a  cover  crop,  Can 262 

Wis 769,777 

culture,  S.  C 864 

notes,  Can 1068 

or  sand,  culture  and  uses 660 

protein  content,  Oreg 801 

kidney,  culture  experiments 37 

seed,  analyses,  Oreg 802 

silage,  notes,  Oreg , 764 

soil  inoculation 660 

win  ter,  a  s  a  cover  crop 972 

Vetches,  culture 463 

experiments,  Cal 963 

Wis 39 

in  Nebraska,  U.  S.  D.  A...  150 

liming 32 

varieties 35,363 

Veterinary — 

Academy,  Royal  Hungarian,  report 605 

and  medical  zoology,  index 1031 

U.S.D.A...  544 

College,  Bengal,  report 605 

department,  Bengal,  report 605 

dictionary 406 

education,  notes , . .   121, 125, 126 

enclycopedia 603 

high  school  in  Saxony "i(l7 
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journal,  uew 217 

laws  in  the  United  States 123 

medicine,  instruction  in 97 

literature  in  1903 605 

memorandum  book 1020 

officials  of  Prussia,  meeting 96 

pharmacopoeia 122 

profession,  status  of 121 

service  in  Canada 605 

France 604 

Japan 300 

Saxony 507 

surgery.  < iper.it  ions  in 123 

work  in  Glasgow 605 

Minnesota 603 

Missouri 101 

North  Dakota,  X.  Dak 109 

Yibriolysiii,  experiments 198 

Viburnum  opulus  stt  rilis,  Eorcingwith  ether.  268 

Vicia  cracca,  analyses liiVi 

Vinegar — 

analyses 798 

Cal 949 

Conn.  State 895 

cider,  chemical  study,  X.  V.  State 899 

home-making,  X.  Y.  state 900 

honey,  manufacture 900 

physiological  effects 393 

Vineyards,    i  St  t  I  (rapes,  i 

Violet  gall  fly.  remedies 889 

Virginia  College,  notes 112,309,727,834 

Station,  financial  statement 1138 

notes 112, 

215,309,413,616,727,834,938 

reporl  of  director 1138 

Viroqua  area,  Wisconsin,  soil  survey,  U.  s. 

I).  A 1059 

Volcanic  ash.  analyses,  Cal 1003 

soils,  weathering  of  silicates  in 9.57 

Volutclln  sp.,  notes 889 

Volvox  globator  as  affected  by  radium 134 

Vulpt  s  dm  in' i.  description 543 

Wages  and  cost  of  living 411 

Wagga  Experimental  Farm,  report ,518 

\Y;iLr"!i-   i          cement 723 

Walnuts,  bleaching 781 

culture  in  California 781 

France 781 

English,  notes,  Ariz 950 

transplanting  at  night 160 

varieties,  Cal 972 

Mich 261 

Warblers,  distribution  and  migration,  U.S. 

1).  A 543 

Warts  on  cattle,  treatment 202 

ngtOD  College,  notes 112,  1039,  1111 

:  on.  notes 112.  L039,  1111 

Waste  products   fertilizing  value.  Can 210 

utilization 212 

Water 

absorption   by  seeds  and   plants,   r.  s. 

D    \  >;^i 

alkali,  use  in  irrigation 516,517 

analyses 131,  136,182,227,239 

956 


Water— (  out  tnued. 

application  in  irrigation 012 

U.  S.  I).  A...    110,930 

as  a  nutrienl 904 

ascent  in  trees 21 

bacteriological  examination 333,338,  546 

beetles,  notes 13.5 

chemistry  of.  review  of  literature 537 

determination  in  butter 130 

cheese 19 

potash  salts 320 

soils 15,451 

drainage,  chlorin  content 856 

nitrogen  content 552,  856 

duty  in  irrigation 1088 

Mont 828 

etfeet  Oil — 

foliage 10 

form  and  structure  of  plants 643 

phosphates 222,  .534, 621 

rock  powders 621 

vitality  of  seeds,  U.S.  I).  A 167 

elm,  occurrence  in  Michiga n 475 

evaporation 1088 

Mont 828 

U.S.D.A 930 

from  fruit  trees.  Wis 776 

soils,  U.  S.  D.  A 137 

glass  for  preserving  eggs 298 

grass,  culture  experiments,  Cal 963 

ground,  sinking  of  level ,545 

in  Susquehanna  River  basin 8.55 

irrigation,  analyses,  La 153 

la  ws  in  Utah .5 1  (• 

level  as  affected  by  forests 672 

lifting,  for  irrigation,  U.  S.  I).  A 410 

media  for  determining  bacteria  in 338 

methods  of  analysis 333,  .537 

examination 620, 844 

movement  in  soils,  U.  S.  D.  A 650 

of  Utah  Lake 621 

permanganate  requirements .537 

pollution,  laws  concerning 72] 

powers  in  Alabama 931 

Texas 931 

pumping  for  irrigation 516, 722, 829 

Ariz 722 

purification 239, 855 

rain.     (See  Rain  water.) 

resources  in  the  United  States 1031 

of  James  River  Valley,  South 

Dakota 207 

Philadelphia s:,- 

Salinas  Valley,  California..  207 

rights  in  Europe 829 

saline,  effect  on  plants 9.5j 

use  in  irrigation 517 

Hawaii 6.50,768 

softening 546 

soil,  examinations 7.',[ 

spring,  flow  of.  U.  S.  D.  A 2.5,237 

storage  in  Nebraska 516 

supplies  as  affected  by  forests 7,si 

destruction  of 

algsein .540 

IS    l>.  A 23ft 

bacteria  in,  I'.  S.  i>..\ 238 
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supplies,  examination 537, 844 

microscopie  examination,  Pa  .  751 
treatment    with    copper   sul- 
phate    305, 620 

supply  for  stock,  Okla til 

ground,  artificial 545 

importance  in  agriculture 411 

of  Bombay  Presidency 212 

Connecticut  Valley 1031 

Ithaca,  N.  Y 1031 

Province  of  San  Luis 1 136 

underground,  fluctuations  in 546 

in  California 649 

Gila  Valley,  Arizona. .  930 
Los     Angeles      River 

basin 105S 

Louisiana 722 

New  Jersey 27 

the     eastern    United 

States 1058 

Washington 1058 

storage  in  irrigation 305 

weed,  feeding  value 1004 

well,  analyses,  Can 239 

Watermelons,  germination  as  affected  by 
different  conditions,  U.  S. 

D.  A 167 

varieties,  Miss 464 

Waters,  natural,  aluminum  in 441 

of  Chari  and  Lake  Tchad  region. . .  757 

Grado 27 

potable,  analyses 393, 650 

Wattle  barks,  analyses 740 

black,  culture 474,  L087 

U.  S.  D.A 782 

Wa  1 1  les,  culture 782, 1087 

Waves,    ocean,    and   wind  velocity,  U.  S. 

D.  A 647 

Wax,  Japan,  iodin  number 538 

yellow,  iodin  number 538 

Waxes,  iodin  numbers 538 

methods  of  analysis 228 

Weather — 

and  wind,  treatise 649 

Bureau — 

in  the  Philippine  Islands 237 

Library,    recent    additions,    U.    S. 

D.  A 954 

men  as  instructors 1057 

U.S.  D.A 25, 

237,647,648,954 

officials,  convention,  U.  S.  D.  A 647 

conventions 1056, 1057 

records,  use  in  court,  U.  S.  D.  A 136 

Station  at  Charles  City,  Iowa,  U.  S. 

D.  A 648 

stations  in  the  United  States,  U.  S. 

D.  A 135 

conditions  in  Europe 544 

effect  on  composition  of  milk 817, 

913,  Ills, 1119 

growth  of  trees 55 

vitality  of  seed  oats 378 

yield  of  cerea  Is 544 

crops 649 
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forecasters,  international  contest,  U.  S. 

D.  A 648 

forecasting 544, 1056 

U.  S.  D.  A 237,647 

heuristic  method,  U.  S.  D.  A  647 
forecasts — 

by  local  observers,  U.  S.  D.  A 26 

distribution  by  telephone 1057 

U.S. D.A.  647 

fake,  U.  S.  D.  A 647 

from  the  humming  of  wires 447 

in  Great  Britain 26, 648 

long  range,  U.  S.  D.  A 648, 1057 

in  Arizona,  U.  S.  D.  A 647 

Europe,  U.  S.  D.  A 647 

Iceland,  U.  S.  D.  A 647 

influences 545 

records,  early  American,  U.  S.  D.  A. . . .  647 

relation  to  crops 545 

Ariz..., 235 

service  in  Argentina,  U.  S.  D.  A 26 

Japan,  U.  S.  D.  A 647 

telegraphy 26 

winter,  in  Ontario,  U.  S.  D.  A 26 

Webworm,  fall,  notes 624 

Conn.  State 989 

Me 682 

Miss 992 

N.J 1096 

garden,  remedies,  Okla 387 

notes,  Okla 411 

Webworms,  notes,  111 793 

Weed  seeds,   burying  at  different  depths, 

N.  Dak 882 

Weeds,  destruction 61,72,883, 1091 

distribution 61, 883 

effect  on  crop  production 883 

in  Arizona,  U.  S.  D.  A 863 

Pennsylvania 476 

rice  fields,  La 168 

the  Transvaal 228 

legislation  concerning 615 

notes 1091 

Wis 49,779 

on  moor  soils  in  Sweden 61 

relative  aggressiveness,  N.  Dak. . . .  883 

N.J 476 

spraying  with  nitrate  of  soda 256 

studies,  Cal 95 1 

(See  also  specific  plants.) 

Weevils,  notes,  U.  S.  D.  A 71 

Wells,  construction 1031 

contamination 1031 

flowing,  measurement 1031 

in  Connecticut  Valley 1031 

West,  Silas,  biographical  note,  U.  S.  D.  A  .  237 

West  Virginia  Station,  notes 520 

University,  notes 413 

Wheat,  acidity  of 1102 

analyses 740, 1075 

Cal 1002 

Can 246 

Me 180 

Mont 744,770 

of  heavy  and  light  seeds, 

Minn 1070 
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Wheat,  baking  tests,  Minn 111)2 

bran,  analyses 394, 5S4 

Can 1 107 

Mass 194,904 

N.  Dak 188 

N.J 394 

N.  Y.  State 584 

Oreg 802 

R.  1 744 

Wis 1003 

for  cows.  N.  .1 504 

phosphorus    compounds    in, 

V  V.  State 18 

br ling  experiments 23,436,772, 

785,864,871,965 

Can 246 

N.  Dak 152 

chi i|i  for  pigs,  <  >reg 810 

composition  as  affected  by — 

lion,  Mont 770 

rust 585 

crushed,  analyses,  Can 1107 

culture 463 

Colo 770 

Okla 411 

U.  S.  D.  A 615 

experiments 864, 1069 

Cal 964 

Can 247, 1068 

N.  Dak 148 

Okla 355 

Utah 151,862 

in  Alaska,  1".  S.  D.  A  ....   141,142 
alfalfa  fields,  U.  S.  D.  A  .       871 

A  rgentina 663 

Canada 260 

Egypt,  C.  S.  D.  A 307 

dockage,  N.  Dak 131 

drilling  experiments 558 

durum, commercial  status, U.S.D. A.      897 

varieties,  Can 1068 

examining  and  grading 772 

feed,  analyses 394 

Conn.  State 903 

Mass 904 

N    II 1108 

ferments  in 282 

fertilizer  experiments  .  .  .  242,245,3"d,3.ri2, 
553,  658,  663,  664, 
859,  860,  861,  1070 

Can 250 

Md 138 

Miss 862 

Mont 762 

N.  Dak 139,146 

(lour,  gluten    content    and    baking 

oity 1000 

invest  iga  I  ions,  Me 180 

C.  S.  I).  A  ...       181 

Is  Oi  analysis 282 

M  d 694 

I  <  reg 85 

3.  Dak 294 

germini  I  ■■  n   I  »kla til 

as  affected  by  carbon 
bisulphid 785 


Page. 

Wheat  gluten,  chemistry  of 439 

proteids  of 581 

studies 945 

glutenous  and  starchy,  protein  con- 
tent, Minn 1074 

ground,  analyses,  N.  J 394 

growth — 

as  affected  by — 

different  substances 952 

manganese  compounds 251 

on  acid  soils 253 

hulls,  analyses,  Can 1107 

Hungarian,  analyses 664 

imports  of  Great  Britain,  U.  S.  D.  A .  1035 

industry  in  Argentina,  U.  P.  D.  A  . .  363 

kernel,  protein  bodies  of,  studies 846 

content,  Ky 971 

structure 392 

lodging 254 

loose  smut,  notes 169 

macaroni,  culture,  U.  S.  D.  A 154 

production  and  consump- 
tion    ton 

uses,  U.S.  D.  A 154 

varieties,  Can 962 

Kans 145 

N.  Dak 146,148 

S.  Dak 364 

Utah 151 

middlings,  analyses 394 

Can 1107 

Mass 494,904 

N.J 394 

N.  Y.  State 584 

milling  experiments,  Me 180, 181 

tests,  Can 246 

Minn 1102 

mold,  notes 61 

nematode  disease,  notes 788 

new  variety 664 

nitrate  of  soda  for,  N.  J 502 

nitrogen  content  as  affected  by  sea- 
sons    260 

nitrogenous  fertilizers  for 455 

pasturing,  Okla .- 355,411 

plant,  development 770 

louse,  notes,  Mont 7!>2 

production  in  Austria 518 

root  system,  Kans 1066 

rooting  and  tillering 659 

rust,  effect  on  straw  and  grain 585, 1075 

Minn  .  1074 

notes 61,380 

U.  S.  D.  A 1092 

resistant  varieties 664, 871 

screenings,  analyses 188 

seed  selection,  Can 1068 

selection,  N.  Dak 152 

shorts,  analyses,  N.  Dak 188 

shrunken,  for  pigs,  S.  Dak 1115 

smut,  treatment 252 

('an 247, 1068 

Oreg 787 

Wis 64 

stem  disease,  notes 571 

maggot,  notes,  Colo 1096 
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Wheat-stem  maggot,  remedies 889 

sawfly,  notes,  Can 274 

stinking  smut,  treatment 61 

S.  Dak..  985 
straw,  composition   as   affected   by 

rust 585 

dimensions    as    affected    by 

drying 1065 

rusted,  analyses,  Minn 1074 

take-all,  notes 380 

varieties 35,36,61,351,364, 

456, 458, 460, 658, 663, 871, 965 

Can 246,962,1067 

Ky 1074 

Mich 250 

Miss 862 

Mont 762 

N.  Dak 146,148 

Okla 355 

Pa 364,763 

U.  S.  D.  A 615 

Utah 151 

Wyo 864 

for  special  conditions 38 

in  Argentina 663 

yield  at  different  latitudes 363 

in  Ontario,  Can 1066 

relation  to  autumn  rainfall.  955 

on  Poltava  experiment  farm . .  544 

Whey  butter,  notes 918,1124 

studies 196 

composition  and  nutritive  value 95 

ropy,  micro-organism  producing 197 

White  ants.     (See  Ants,  white.) 

clover,  analyses 1071 

from  different  sources 37 

fly,  notes,  N.  II 72 

Ohio 776 

remedies,  Wis 775 

grubs,  notes,  Wis 792 

pine,  planting 162 

in  New  England,  U.S. 

D.  A 57 

scour  in  calves 101,304,921 

Wild  rice,  salt-water  limits 619 

U.  S.  D.  A 951 

Wilfarth,  Hermann,  biographical  sketch...  524 

Willow,  basket,  culture 161, 674 

notes 880 

borer,  imported,  notes,  Mass 387 

mottled,  notes 889 

curculio,  imported,  U.  S.  D.  A 387 

rusts,  investigations,  U.  S.  D.  A 274 

Willows,  insects  affecting,  U.  S.  D.  A 387 

planting  in  Rhone  valley 163 

propagation  by  cuttings 162 

Willughbeia  edulis,  rubber  from 54 

Wind  and  weather,  treatise 649 

breaks,  effect  on  plants 1088 

notes,  Okla 411 

value  about  farm  buildings..  569 

damage  by,  U.  S.  D.  A 647 

effects,  notes,  U.  S.  D.  A 26,237 

velocity  and  ocean  waves,  U.  S.  D.  A .  647 

vertical  components,  U.  S.  D.  A 26 

Windmills  in  foreign  countries 723 


Page. 

Window  gardens,  handbook 55 

planting  and  care,  U.  S. 

D.  A 55 

Wine,  clarifying 1104 

fermentation,  studies,  Cal 446 

honey,  manufacture 900 

lecithin  in 470, 1002 

making,  role  of  seeds,  pellicles,  and 

stems  in 877 

yeast  cultures  in 338 

organic  phosphorus  in 470 

sulphites  in,  Cal 446 

sulphurous  acid  in 800 

volatile  acids  in 845 

Wines,  acetic-acid  content 900 

analyses 567 

composition  as  affected  by — 

fungicides 68 

grafting  grapes 877 

ferments  causing  deterioration 230 

Italian,  analyses 1104 

spoiled,  ferments  in 339 

Winnebago  County,  111.,  soil  survey,  U.  S. 

D.  A 1059 

Winter  berry,  breeding  experiments,  R.  I. .  48 

of  1903-4,  U.  S.  D.  A 26 

Wireworms,  notes 793 

remedies 176 

Wisconsin  Station,  financial  statement. . .  107,831 

notes 112 

report  of  director 107,831 

University,  notes 112 

Withers,  fistulous,  treatment 206,827 

Woburn  Experimental  Fruit  Farm,  report.  872 

field  experiments 352 

pot-culture  experiments 251 

Wolves,  mad,  treatment  of  persons  bitten 

by 305 

Wood  ashes,  analyses,  Conn.  State 658 

Mass '. 34, 454 

N.  H 34 

description  of  species 378 

preservation 69, 166,378,441,675, 1084 

U.  S.  D.  A 166,377,783 

prices,  movement 620 

soft,  in  New  South  Wales 674 

uses  of 570,620 

(See  also  Lumber  and  Timber.) 

Woodchucks,  notes 889 

Woodlands,  management  in  Great  Britain.  58 

Woodlot,  farm,  description,  Mass 269 

in  Michigan 1085 

Woodpecker,  green,  injury  to  trees  by 1056 

Woods,  fancy,  notes 674 

of  the  Kongo 542 

Philippine  Islands 783 

Woodville  area,  Texas,  soil   survey,  U.  S. 

D.  A 1059 

Wool-combing  industry  in  Bradford,  Eng- 
land, U.  S.  D.  A 725 

consumption  in  England,  U.  S.  D.  A.  725 

dust,  analyses,  Mass 34 

fat,  iodin  number 538 

grease,  utilization 212 

prices  in  Australia,  U.  S.  D.  A 725 

production  in  Argentina,  U.  S.  D.  A . .  725 
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Wool  waste,  analyses,  Mass 454 

R.I 34 

Woolly  aphis.     (See  Aphis,  woolly.) 
Worcester  County,  Md.,  soil  survey,  U.  S. 

D.  A 1059 

Work,  effect  on  excretion  of  carbon  dioxid .  583 

pulse  rate 902 

muscular,  studies 493 

performed  in  bicycle  riding 998 

Worms,    bactericidal    properties    of    body 

fluids 485 

Wounds,  veterinary  literature  concerning. .  300 

Wyoming  College,  notes 520 

Station,  financial  statement 935 

notes 113,215,520,  7l>7 

report  of  director 935 

University,  notes 727,834,938 

Xanthin  bodies,  determination 1050 

in  beet  juice 439 

X-rays,  effect  on  bacteria 821 

Xylan  in  sugar  cane 440 

Xylans,  digestibility 291 

Xyleborus  fornicatus,  notes 177,683 

Yale  Summer  School  of  Forestry ~  475 

Yams,  culture  experiments 1069 

in  Porto  Rico,  U.  S.  D.  A . . .  144 

Yautia,  culture  in  Porto  Rico,  U.  S.  1).  A...  144 

Yearbook  of  chemistry 539 

zoology 342 

Yeast  extract,  determination  in  meat  ex- 
tract   538 

in  butter 817 

hi  vert  in.  studies 946 

preparations,  value 184 

respiration  as  affected  by  carbohy- 
drates   232 


Page. 

Yeast,  use  in  cheese  making 506 

Yeasts    as    affected    by    metallic    alkaline 

earths 749 

inoculation  experiments  with  ani- 
mals    301 

pathogenic  studies 199 

resistance  to  antiseptics 915 

selection  and  improvement 338 

treatise 749 

Yellow  fever,  transmission  by  mosquitoes. .  623 

fly,  notes 894 

gait,  investigations 203 

Yerbe  mate,  notes 265 

Zebra  hybrids 921 

Zebrula  v.  mule,  U.  S.  D.  A 724 

Zelkova    acuminata,    occurrence    in    Mich- 
igan    475 

Zeuzera  coffex,  notes 993 

Zinc  oxid,  effect  on  plants 952 

sulphate,  effect  on  plants 228,952 

Zoological  expedition  to  Egypt 135 

Zoology,  economic,  exhibit  at  St.  Louis 135 

in  Pennsylvania 342 

forest,  in  Germany 232 

medical  and  veterinary — 

index 1031 

catalogue,  U.  S.  D.  A 544 

methods  of  study 1056 

summer  course  in 835 

yearbook 312 

Zootechny ,  treatise 1006 

Zousfana  in  horses 304 

Zuyder  Zee,  drainage 517 

Zygadenus   elegans,   poisonous  properties, 

N.  Dak 199 

Zymology,  laboratory  work  in 338 
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THE  AGRICULTURAL  EXPERIMENT  STATIONS. 


Alabama— 

College  Station:  Auburn;  J.  F.  Duggar." 

Canebrake  .Station:    Uiiiontown;    J.  M.  Richer 
son.'1 

Tusk egee  Station:  TUskegeei  G.  W.  Carver." 
Alaska — Sitka:  C.  c.  (SreovgesoQ.c 
Arizona-^ --Tucson:  R.  H.  Forties. " 
Arkansas—  Fain  ttt  rilli:  \\ .  t ;.  Yincenheller." 
CM.TFOB.mA— Berkeley:  E.  W.  Hilgard." 
Colorado— iFort  Cqjlins:  L.  G.  Carpenter." 
Connecticut— 

State  Station:  New  Haven;   K.H.Jenkins." 

Storrs  Station:  Stuns;  L.  A.  Clinton." 
Delaware — Newark.  A.  T.  Neale.« 
Florida— Luke  City:  Andrew  Sledd.tJ 
Georgia— F.rjKiiiiii  nt:  R.  .1.  Redding!" 
Hawaii— 

Federal  Station:  Honolulu;  J.  G.  Smith. e 

Sugar     Planters'     Station:     Honolulu;    C.    F. 
Eekart." 
Idaho-— Moscow:  II.  T.  French." 
Illinois—  Uiibana:  E.  Davenport." 
[NDiANA — Lafayette:  A.  G/oss.a 
Iowa— Aims:  C.  K.  Curtiss." 
Kansas— M> ah hattah:  J.  T.  Willftrd.n 
Kentucky — 'Lexington:  M.  A.  Seovell.a 
Louisiana— 

State  Station:  Union  Bouge-;  , 

Sugar  Station:  New  Orleans;  >  W.R,  Dodson." 

North  La.  Station:   Calhouril   ' 
Maine—  Qrono:  C.  I).  Woods." 
Maryland—  College  Bark:  H.  .1.  Patterson." 
Massachusetts— Amherst:  H.  H.  Goodell." 
'3diekt6AN— Agricultural  CollSgel  C.  D.  Smith." 
a  Director,  b  Assistant  director. 


Minnesota— St.  Anthonf)   Purl;.   St.   Paul;  W.  M. 
Elggett.a 

Mississippi— Agricultural  College:  W.  L.  Hutchin- 
son." 
Missouri— 

College  Station:  Columbia;  F.  B.  Mumford/* 
Fruit  Station:  Mountain  tivorc;  Paul  Evans.a 
Montana — Bozemun:  F.  B.  Linfield." 
Nebraska— Lincoln:  E.  A.  Burnett." 
Nevaua— Pi  no:  .T.  K.  Stubbs." 
New  Hampshire—  Durham:  W.  D.  Gibbs.a 
New  Jersey — New  Brunswick;  E.  B.  VoorheeSW 
New  Mexico— Mi silla  Park:  Luther  Foster.^ 
New  York— 

State  Station:  (iciirrn;  W.   H.  Jordan." 
Cornell  Station:  Ithaca:  L.  H.  Bailey." 
North  Carolina— Pali igh:  B.  W.  Kil^ore." 
North    Dakota — Agricultural    College:    J.    H. 

Worst." 
Ohio — lUooster:  C.  E.  Thorne." 
Oklahoma— tStillwaU  »v  John  Fields." 
Oregon— Corral/is:  J.  Withyeombc." 
Pennsylvania — State  College:  H.  P.  Armsby.« 
Porto  Rico— Mai/ioiin  z:   D.  W.  May.'' 
Rhode  Island— Kin&slon:  H.  J.  Wheeler." 
SouthCarolina— Clerhson  GoKege:  P.  H.  Mell.a 
South  Dakota—  Brookings;  J.  W.  Wilson." 
Tennessee— Kno.rrille;  H.  A.  Margan.a 
Texas—  College  Station:  John  A.  Craig." 
UTAH — Logan:  J.  A.  Widtsoe." 
Vermont—  Burlington:  J.  L.  Hills." 
Virginia— Btaeksburg:  A.  M.  Soule." 
Washington— Pullman:  E.  A.  Bryan." 
West  VIRGINIA; — Mb'rgantown:  J.  H.  Stewart." 
Wisconsin— MqHieon,:  w.  A.  Henry." 
Wyoming— :Larqmte:  B.  C.  Buffum.n 
Special  agent  in  charge.  ('Acting  director. 
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BULLETINS  OF  THE  OFFICE  OF  EXPERIMENT  STATIONS. 

Erperirru  u  station  Record,  Vols.  I-XV,  with  indexes;  Vol  XVI.  Nos.  l-c. 
.  Biuleti  I,  Organization  and  History  of  the  Stotious;  No.  2,  Digest  of  Reports  of  theSts 

for  188*  leetiugol  Horticulturists,  1889;  No.  4.  List  of  Station  Horticulturists;  Nos  5  [2  13  19 

23,  27,  3D  1.88  in.  122,  137,  and  151,  Organization  Lists  of  Stations  and  Colleges,  1890  1892 

1894,18!  1901    1902, 1903, 1904,  and  19i  Listof  Station  Botanists'  Nos  7' 

16,20,24,  i  123,  and  142,  Proceedingsof  Association  of  Colleges  and  Stations  1891  1892 

ii,  IS97, 1S9S,  1899, 1900, 1901, 1902, and  1903;  No.8,  Lectures  onln'  t  Rot'ham.- 

fted;  \  i  ationsof  Milk;  No.  10,  Meteorological  Work  for  Agricultural  Institutions'  No 

"•  a  <'(.inI.i a (,i   vnalyscsoi  American  Feeding  Stuffs;  No.  14,  Convention  of  National  League  for 

Good  K.m.N.  i- 93;  No.  I  i,  Handbook  of  Experiment  Station  VVock;  No.  17  Suggestions  for  Food  I  abo- 
ratories  ■!  Nitrogen  by  Mustard;  No. 21.  Investigations  on  theChcmistrvand  Econ- 

"ln>  "'  0.22,  (nvcstigations  at  Rothamsted;  No."25,  Dairy  Bacteriology;  No.  26  Experin 

Stations:   1  and  Work;  No.  28,  Composition  of  American  Food  Materials;  No  29  Dietary 

Studies  at  th<   I  lessee  in  1895;  No.  31,  Dietary  Studies  at  the  University  of  Missouri 

111  1895;  Ni  Studies  at  Purdue  University  in  1895;  No.  33,  The  Cotton  Plant-  No   31   The 

Carbon;  U  beat,  Maize,  Flour,  and   Bread;  No.  35,  Nutrition  Investigations  in  New  Jersey 

1,1  1895  and  teson  Irrigation  in  Connecticut  and  New  Jersey;  No  37   Dietary  Studied 

:l1  ""'  M  11  L895;  No.  38,  Dietarj  Studies  of  the  Negro  in  Alabama   1895 and  18%-  No 

|n-  Dietar;  Ni  w  Mexico  in  1895;  No.  12,  Cotton  Culture  in  Egypt;  No.  13   Losses  in  Boiling 

mposition  and  Digestibility  of  Potatoesand  Eggs*  No    11   Metabolism  of  Nitn> 
Ken  and  1  ■    \  Digest  Of  Metabolism  Experiments;  Nos.  46  and  116,  Dietary  Studies  in  New 

^orl,-<  "  I  1*97;  Nos.  48,  62,  82,  and  94,  Reports  to  Congress  on  Agriculture  in   Uaska- 

•  le  Work  and  Expenditures  of  the  Agricultural  Experiment  Stations 
J897-  ls  17,  114,  and  128,  Statistics  of  the  Colleges  and  Stations   l-''?' 

'v-'s.  '  'I    and  1902;  No.  52,  Nutrition   investigations  in  Pittsburg,  Pa      1894  1896    No 

Nutrition  .  sat  the  University  of  Tennessee  in  I896and  1897;  No,  54,  Nutrition  Investiga- 

tions in  Ni  No.  55,  Dietary  Studies  in  Chicago  in  1895  and  18%;  No  56  instruction  in 

Cqokingic  Schools  of  New  York  City;  No.  57,  Varieties  of  Corn;  No.58  Water  Rights  on  the 

Missouri    I.  in  rrib;itaries;  No.  60,  Laws  for  Acquiring  Titles  to  Water  from  the  Missouri 

Rivci    ■  Description  of  a  New  Respiration  Calorimeter  and  Experiments  on 

thetoi  No.  66.  The  Physiological  Effect  of  Creatin  and  Crcatinin-  No  67  SI 

onBread   md  Bread     uking;  No.  68,  Some  Chinese  Vegetable  F 1  Materials  and  their  Value*  No 

Experin  tabolism  of  Mattered  Energy;  No.  70,  Water-Right  Problemsof  Bear  I: 

No.  71  in  Eastern  Virginia  in  1897  and  f898i  No.  72   Farmers'  Reading 

Conn*  Rocky  Mountain  States;  No.  75,  Dietary  Studies  of  University  Boat 

Crews;  stibility  of  American  Feeding  Stuffs;  No.79,  Farmers'  institutes:  Historyand 

Statu*  nt  Stations  in  the  United  States;  Np.  81,  Irrigation  in  Wyoming  and  its 

Kelatv  and  Distribution;  No.  84,  Nutrition  [nvestigatibnsat  the  California  Experiment 

Station  stibility  and  Nutritive  Value  of  Bread;  No  86    The  Use  of  Water 

1,1  Irn  i!l  i"  New  Jersey;   Nos.89and  117.  Effect  of  Muscular  Work  upon  the 

I11-,''  '■■  '">  'he  Metabolism  of  Nitrogen,  Conducted  at  the  University  of  Tennessee 

1897   i";  1  Hav  ail;  No.  91,  Nutrition  Investigations  at  the  University  of  nih 

North  ''  Erie  College,  Ohio,  1896  I! ;  No.  92,  The  Reservoir 

Puudre  Valley;  No.  95.  Report  on  the  Agricultural  Res ees  and  Capabilities 

"'  ll;  ••'  the  Northwest  Territories;  No.  98,  The  Effect  ol  Muscular  Work 

nd  Metabolism  of  Bicyclers;  t  1  ion  Investi- 

gation .  Studies  on   Bread  and  Bread   Making,  1899  and    1900'   No    I0-'    I 

111    Co.  No.  103,  The    Evolution    of    Reaping    Machines;  Nos.   mi    119    and 

n  Investigations  tor  1900,  1901,  and   L902;    No.  105,  irrigation  in   the  United 
the   Kotham-sted   Soils;  No.  107,  Nutrition    Investigations  among 
long  Fruit  Growers  on  the  Pacific 
< 

Station 

fnnn    I 

iieni- 

I  Springfield,  Philadelphia,  and  (  nieago?No"  130Eg\"t, 

in  Use  ..11  irrigation  Canals  in  the  United  States-  No  132 

Fruitarians  at  the  Ca|jJornia  Agricultural  Experiment  Station'  No' 
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